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            Prologue

         

          

         WHEN I WAS STUDYING to be a physician associate (PA) at Duke University, I was taught to diagnose and treat common and not-so-common illnesses. As a practicing PA, I wrote prescriptions, performed minor surgical procedures, and made referrals to specialists. I thought that if I stayed on top of new developments in medicine, and was caring and conscientious enough, I could help people. I wouldn’t harm patients. Certainly I wouldn’t kill them.

         I was wrong.

         For years, I worked in rural emergency rooms, serving as the sole on-site medical provider for patients with everything from sprained ankles to heart attacks and major trauma.

         When I saw patients with chest pain, I routinely ordered several drugs, including one called lidocaine, given to prevent or stop extra heartbeats known as premature ventricular contractions (PVCs). Although PVCs can occur occasionally in healthy individuals and aren’t dangerous in themselves, they tend to occur more frequently in heart attack patients, and they have the potential to touch off deadly heart rhythms.

         Lidocaine was widely seen as a lifesaving drug. Professional organizations such as the American College of Emergency Physicians and the American Heart Association (AHA) had issued guidelines recommending lidocaine for routine use in patients with acute chest pain.1 And like doctors across the nation, I had faith in the drug, not just because it was recommended but because I’d seen it save the life of a man too young to die.

         Mr. R. was in his early forties when he was wheeled into the small rural ER where I was working as the medical provider along with two nurses. One of the nurses recognized him as a local firefighter. He had crushing chest pain and was sweating profusely. I saw the look of terror in his eyes and knew he was wondering, Am I going to die? Within minutes I had ordered oxygen, aspirin, nitroglycerin, and morphine for Mr. R. and was just about to add lidocaine when the alarm on his heart monitor suddenly emitted its high-pitched squeal. I looked up to see the fluorescent green tracing revealing a run of PVCs. I ordered the lidocaine, which the nurse injected into an intravenous line.

         The first few minutes after a heart attack are always tense. If one of those PVCs touched off the deadly rhythm known as ventricular fibrillation, Mr. R. was likely to be dead within minutes. The nurse completed the injection. The PVCs persisted. As the alarm continued to screech, I felt beads of sweat collect on my upper lip. Finally the lidocaine took hold. The electrical storm was over. Mr. R.’s heart was beating normally. The alarm fell silent, and I exhaled.

         The ability of lidocaine to magically erase these abnormal beats made me secure in the belief that I’d helped a patient cheat death. Over the years, I repeated this process for patients with chest pain many times. It felt good to save lives.

         Until I found out I wasn’t saving lives at all.

         In the early 1990s, more than a decade after the AHA had recommended lidocaine for chest-pain patients, studies with disturbing results began to emerge. In 1993, one author wrote in the Journal of Emergency Medicine that although the drug could reduce PVCs, “overall mortality may be increased.”2 A study sponsored by the National Institutes of Health called the Cardiac Arrhythmia Suppression Trial (CAST) found that, although oral drugs related to lidocaine, such as flecainide and propafenone, could suppress PVCs, if they did occur despite the medication, the PVCs were more likely to trigger deadly rhythms.3 Researchers found that the patients who’d been medicated were actually 3.6 times more likely to die.3 Thus lidocaine and related drugs could fix the PVCs but kill more patients than they saved in the process. To put it in the vernacular: the operation was a success, but the patient died.

         When I learned about the lidocaine study, I was devastated. I was also fascinated. Could it be true that we were killing patients when we were eyewitnesses to so many cures? And if so, if we were really killing patients, why didn’t we see the carnage we’d caused?

         I began to search for answers. I stayed up late at night reading about clinical trials and statistics. I attended as many medical conferences as the dollars in my pocket allowed. The more I learned, the more obsessed I became. I wanted to know how and why it was possible for patients and doctors alike to become involved in this massive folie à deux, a dance in which everyone was convinced that the march of medical progress was saving lives even when it wasn’t. How had the best and the brightest doctors, including the guideline writers at the American Heart Association, been fooled? And if we could be fooled by this class of drugs, how many other mirages were we chasing? How many more patients were we harming?

         What I learned eventually led me to a very unusual doctor who was able to explain how and why medical illusions like the belief in lidocaine as a lifesaver arise: Dr. Jerome R. Hoffman, then a professor of medicine and emergency medicine at UCLA. Hoffman helped me understand how easy it is for healthcare professionals to make deadly errors despite their best intentions and advanced training, and I’ll share a number of his insights later in this book. These revelations also led me to leave my career in medicine more than a decade ago to become an investigative medical journalist.

         Since that time, and especially while writing this book, I’ve been stunned to learn how frequently complications produced by a medical treatment are mistaken for symptoms of the underlying condition—a phenomenon I refer to as cure as cause. The failure to consider a treatment or cure as the cause of a bad outcome means that when a patient dies following a heart attack, we assume that the death was due to the heart attack and not to the medicine we gave. Examples can be found in virtually every specialty, from emergency medicine to psychiatry, cancer care, infectious diseases, and more. Mistaking the ill effects of a treatment as symptoms of the condition being treated is an illusion that is both natural and understandable—and it’s an illusion that the healthcare industry repeatedly exploits to reap enormous profits.

         But I was in for yet another shock when I learned the untold story of medical devices and how they, too, can cause the very symptoms they are intended to cure. I began to delve into the rise of the medical device industry and its disturbing role in the healthcare business. Although many concerned citizens have grown distrustful of the pharmaceuticals industry, thanks to the high-profile exposés of dangerous drugs such as Vioxx and Avandia, the same skepticism is largely lacking about implantable devices—from simple devices such as the surgical mesh used for hernias and urinary incontinence to an array of more complex devices such as deep-brain stimulators; spine implants with biologically active bone stimulators; Wi-Fi-enabled pacemakers and defibrillators; breast implants; brain-fluid shunts; intrauterine devices; filters that catch blood clots on their way to the heart; lens implants for cataracts; cadaver bone used for dental surgery; artificial heart valves; gastric bands; artificial hips, knees, and elbows; hormonal implants; cochlear implants; radium seeds; stents to hold coronary, carotid, and renal arteries open; stents that release drugs; and more.4–11 The public and doctors often perceive these devices as advanced products of cutting-edge technology that are inert and so, unlike drugs, don’t have serious side effects.

         Nothing could be further from the truth.

         The reality is that the Food and Drug Administration (FDA) does not require manufacturers to submit even a single clinical trial for the overwhelming majority of high-risk implanted devices it approves.12–14 * Whereas the standard for approval of a new medicine usually calls for two randomized controlled clinical trials, only 5 percent of high-risk implanted cardiac devices have even partially met that standard.13, 15 It’s no wonder that many of the millions of patients who have been fitted with implanted medical devices have experienced little or no health benefit as a result—and that others have suffered serious, often fatal, complications from the implants themselves.

         
         It wasn’t long after I became known as a journalist that doctors and patients around the world began to contact me to share their experiences with unsafe drugs and dangerous devices. One story stood out—the story of a Texas man named Dennis Fegan who has spent years battling the after effects of a near-death experience linked to the supposedly safe medical device implanted in him by a well-intentioned doctor. I tell his story in this book not because it is the worst I’ve heard (it isn’t) but rather because it reveals so much about what ails the medical device industry and, more broadly, the healthcare system in the US.

         As Fegan’s story weaves throughout The Danger Within Us, powerful doctors at the epicenter of modern medicine appear, offering profoundly conflicting views that go to the heart of the way healthcare is organized and our perception of what is science and what is illusion in medicine. One of these doctors, Eugene Braunwald, the father of modern cardiology and emeritus professor of medicine at Harvard, has made discoveries that affect millions of people around the world.16, 17 His career is emblematic of the changing face of healthcare and the emergence of what many call the medical-industrial complex, a network of wealthy and powerful institutions that has dramatically reshaped American healthcare over the past half century. Others, including Dr. Bernard Lown, a Nobel Peace Prize recipient and Harvard cardiologist,18–22 and Hoffman, emeritus professor of medicine at UCLA,23–28 have called for radical changes in our deeply flawed healthcare system. Their differing perspectives represent alternative future paths that policy makers, healthcare consumers, and concerned citizens urgently need to understand.

         Many in the healing professions undoubtedly regret that their service to patients has become so enmeshed with the politics of healthcare and the ideological and partisan clashes it evokes. Yet from a broader perspective, such entanglement is all but inevitable. In the words of Rudolf Virchow, the brilliant nineteenth-century physician credited with bringing scientific rigor to medicine, “Medicine is a social science, and politics [is] nothing more than medicine on a grand scale.”29

         I hope the stories you’ll read in this book will illustrate Virchow’s insights, which suggest that we cannot achieve a healthy society solely through the application of medical and scientific knowledge and that we will need to address challenging questions about the organization of society, the distribution of resources, and access to information. The answers to these questions have profound implications about who we are as a people and what kind of society we want. Ultimately we have to decide whether healthcare should be treated as a commodity—or a common good.

         Jeanne Lenzer

Kingston, New York

May 2017

      

   


   
      
         
            Chapter One

            Strange Seizures

         

         DENNIS FEGAN WOKE UP with a start. He rolled over, pulling some covers with him as he scanned the darkness for his clock radio. Slowly his eyes focused on the tiny fluorescent lights telling him it was just a few minutes after 2:00 a.m. He flicked on a light, went to the laundry room, where he kept a calendar and a pen, and made a vertical mark under the date. It was July 2, 2006.

         Fegan had trained himself to mark each seizure on his calendar to help his doctors manage his medicines. This night would prove unusually bad. He was awakened repeatedly by a pain in his throat. In a fog of fatigue and darkness, he eventually lost count of just how many seizures he had—but by morning there were a dozen marks on July 2, 2006.

         Every Sunday for the previous fourteen years, Fegan, an imposing 48-year-old veteran of the hardscrabble Texas oil industry, had had brunch with his parents at the Town & Country Café in a small strip mall not far from Fegan’s home, in Corpus Christi, Texas. This custom was his parents’ way of keeping tabs on him ever since he’d been diagnosed with epilepsy. But that morning when his parents called, Fegan told them to go along without him. He wasn’t feeling well. Nothing serious. He just needed to get some sleep. He didn’t mention that he was having a bad run of seizures.

         As they finished brunch at the Town & Country Café, his parents, seated in a booth and served by their favorite waitress, Colleen, decided to bring some food to their son. They ordered the breakfast Fegan loved—egg-and-potato taquitos—to go, then drove over to the working-class section of town where he lived.

         Fegan’s parents, George and Irene, had been born and raised in Texas. Like most of their neighbors, they were “good Republicans,” no-nonsense people who raised their children in a strict Catholic household. George was a geologist with the sprawling Texas oil industry. He was proud of his work and grateful for the stable income it provided. He and Irene liked both Presidents Bush, and they didn’t hold much truck with people who were always harping about excessive corporate profits and the need for social welfare. Fegan had followed in his parents’ footsteps. The last president he liked or paid any attention to at all was Ronald Reagan.

         Irene knocked on the front door of Fegan’s small, neat ranch house. When she got no response, George banged on the door. Finally they dug up a spare key they had and cautiously let themselves in. As they reached the small dining room, Fegan staggered out of his bedroom looking dazed. He peered at his parents, sat down at the dining-room table, and abruptly lost consciousness. Unable to reach him in time, George and Irene watched helplessly as Fegan fell sideways off his chair, slamming his head hard onto the uncarpeted floor.

         Within a few minutes, Fegan roused, got up, and sat back down in the dining-room chair. Then, as if in a movie set to run in a sickening continuous loop, his parents watched the same scene all over again: Fegan fell off the chair, this time slamming face-first onto the floor. Within a span of minutes, he awakened. Now fearful of another fall, he wiggled across the floor and propped himself up in a sitting position with his back against a wall and his legs splayed in front of him. His jeans were wet with urine. He looked half dead. And then he fell over again.

         Fegan’s cycles of passing out, waking up, and passing out again repeated like clockwork. His parents frantically dialed Fegan’s neurologist, Dr. Juan Bahamon. Even though it was a Sunday morning, the doctor answered promptly and told them to dial 911 for an ambulance. He’d meet the family at the hospital. While they were waiting for the ambulance, Fegan told his parents he’d been having seizures since two that morning. Now, some ten hours later, Fegan’s parents privately wondered how long he could last. They later learned their fears were not unwarranted.

         By the time the ambulance arrived at Fegan’s home, Irene and George Fegan had watched their son lose and regain consciousness at least eight times. The lead paramedic, believing Fegan was having seizures, injected diazepam, a drug commonly used to stop the life-threatening continuous seizures known as status epilepticus, directly into an intravenous line they’d placed in Fegan’s arm. Surprisingly, the diazepam had no effect at all. Fegan continued to pass out and rouse at regular intervals. By then an ugly series of bruises was forming on Fegan’s forehead from his falls. But the crew was too distracted by something else to pay attention to the bruises: when they hooked him up to a heart monitor, what they saw stopped them dead in their tracks.

         Although he didn’t yet know it, Dennis Fegan was already fatefully entangled in a complicated web of human error, corporate manipulation, and regulatory failure that would turn his life into a Kafkaesque nightmare—and that would encapsulate much of what is worst about the American way of healthcare.

         
            *  *  *

         

         The troubles of the US healthcare system are widely recognized. They have been the subject of countless articles, books, and television news stories. Politicians have debated their causes and possible cures for decades. Yet the seriousness of those problems, and the enormous price we pay in wealth, resources, and lives, are still not fully understood by most Americans. Consider a few of the appalling facts.

         According to the Institute of Medicine (IOM), Americans today not only live shorter lives, they’re also sicker than the people of virtually all other well-off nations.30 And according to the United Nations, the US ranks number 43 in life expectancy, below Costa Rica and Cuba and just ahead of Lebanon.31, 32 Life span has declined over the past two decades in the US for the first time since World War II.33 Now, in 43 percent of US counties, women are no longer living as long as their mothers.34–36

         Personal habits such as smoking and drinking are part of the cause of our shorter, sicker lives, but only a small part: Americans smoke and drink less than people in a number of peer countries.37, 38 What the US does have compared to other wealthy nations are higher rates of violence, obesity, and drug use.30 Only three nations included in the IOM report have higher homicide rates than the US: Mexico, Turkey, and Estonia.30 But even these issues account for only a fraction of the excessive mortality in the US.

         One huge problem is our squandering of resources on ill-advised treatments. The US spends trillions of dollars on healthcare each year, and 20 to 30 percent of that care is considered unnecessary.39–41 Many treatments do significant harm beyond wasting resources: medical interventions (including implantation of medical devices) are now the third leading cause of death in the US, killing an estimated 225,000 to 440,000 Americans each year.42 That’s more deaths than from diabetes, murder, car accidents, and AIDS combined. By 2012, prescribed medicines, such as blood thinners and drugs for diabetes, were causing so many deaths that the nonprofit group Institute for Safe Medication Practices conducted a study to quantify the number of deaths and concluded that prescribed medicines are “one of the most significant perils to human health resulting from human activity.”43 Although the precise number of deaths from medical error, drug and device complications, and overtreatment is subject to debate, even if the numbers were cut in half they would still comprise the third leading cause of death in the US.

         We also have a problem unheard of in other wealthy nations: a large uninsured and underinsured population, which is associated with an estimated 45,000 avoidable deaths per year.44 Despite the promise of the Affordable Care Act of 2010 (often called Obamacare), unpayable medical bills continue to be the leading cause of bankruptcy in the US.45–47 As we spend more and more each year on healthcare, we threaten not only patients’ lives but also their personal finances and the nation’s economy.

         The causes of these devastating statistics are numerous and complex, with roots in politics, economics, and social and cultural forces. But at the heart of the problem is the growing wealth gap, which has a profound effect on life span, and a massive healthcare industry that is sapping our economy.48–51 Healthcare is now the single biggest sector of the US economy. It is bigger than big oil, bigger than big banking, and bigger even than the famous military-industrial complex that President Dwight Eisenhower warned about in his farewell speech. In 2013, the most generous estimate pegged the price of the military-industrial complex at $1.3 trillion, while healthcare expenditures in 2015 were $3.2 trillion, consuming nearly one of every five dollars spent in the US.52, 53

         We may be less healthy and long-lived than the people of dozens of other nations, but in one respect America comes first: we are number 1 in healthcare spending, far surpassing all other countries.

         
            [image: ]

         

         Life Expectancy vs. Healthcare Spending by Country, 2015.

Credit: Longevity from World Health Organization data; expenditures from the Organisation for Economic Co-operation and Development.

         The poor performance of US healthcare strongly suggests that we are not getting what we should in exchange for this massive investment. And the wealth and power of the healthcare industry helps to explain why this is so. Over the past two generations—since the late 1960s—American healthcare has gradually been transformed from a relatively modest professional endeavor ruled mainly by traditional ethical norms governing independent doctors into a vast network of institutions dominated by for-profit corporations whose chief loyalty is to their shareholders and nonprofit organizations that function much as for-profit entities do.

         While universities, government agencies, and some not-for-profit organizations such as certain hospitals and clinics continue to play an important role in developing, regulating, and administering healthcare treatments, they have been increasingly forced to follow the dictates of for-profit medical groups, hospital chains, insurance companies, drug manufacturers, and medical device makers, whose huge economic footprint translates into enormous political clout. Taken together, this interlocking network of organizations makes up the medical-industrial complex. In October 1980, Arnold Relman, then editor of the New England Journal of Medicine, described “The New Medical-Industrial Complex,” comparing it to the military-industrial complex, and said it posed “troubling implications.”

         The birth of the medical-industrial complex can be traced in part to the explosion of new healthcare technologies beginning in the 1950s and ’60s, an era of healthcare innovation marked by the development of the first vaccines against polio, measles, and mumps.54 The cardiopulmonary bypass machine first came into use in the early 1950s. Pacemakers, hip replacements, organ transplants, polymerase chain reaction, DNA fingerprinting, gel electrophoresis, stents for heart disease, and stem-cell therapy were all developed after 1960. CAT scans and MRIs were first performed on humans in 1971.55 Commonly prescribed drugs exploded from a mere handful to many thousands, aimed at treating everything from high cholesterol to infections, restless leg syndrome, balding, overeating, and cancer.

         Some of these innovations offer amazing benefits to the victims of age-old afflictions. Certain childhood forms of leukemia are now curable.56 Infections that were previously life-threatening have been transformed into minor inconveniences. Diseased and worn-out human hearts, livers, and lungs can be replaced or transplanted. The discovery of stem cells, the primordial cell type that gives rise to every other cell type—from hair to brain to liver and nerve—has brought researchers around the world close to developing lab-grown organs of every sort. Doctors have successfully implanted lab-grown skin, corneas, and bladders into human patients.

         Some of the most recent breakthroughs have been so dazzling that they strain credulity. When an Internet image of a mouse growing a human ear on its back went viral, some viewers said it must have been digitally altered. It wasn’t. The hairless laboratory mice running around in cages with ears on their backs were developed by Robert Langer, an MIT researcher, and Dr. Joseph Vacanti, director of the Laboratory for Tissue Engineering and Organ Fabrication at the Massachusetts General Hospital, in Boston.57 The human-size ears, which take up almost the entire back of a mouse from neck to tail, begin life as a biodegradable ear-shaped scaffold, which the researchers seed with bits of cow cartilage. The structure is surgically implanted under the skin of “nude mice.” The ears can be made to order for shape and size to match the needs of the human recipient.

         The growth of complex body parts took a giant step forward in early 2008, when Doris Taylor created the first beating lab-grown heart.58 Like Vacanti, she created a scaffold by dissolving the cellular material of a rat heart, then placing a mix of heart stem cells on the matrix. With careful environmental controls, the cells not only began to beat, they also even grew their own blood supply. “It’s gorgeous,” Taylor said of her creation. “You can see the whole vascular tree, from arteries to the tiny veins that supply blood to every single heart cell.” By coupling lab-grown hearts with pacemakers, she hopes to create a supply of made-to-order, rejection-free human heart implants—a salvation for thousands of people who die each year while awaiting traditional transplants.

         Can technology conquer death itself? It might seem reasonable to wonder these days. Researchers are studying telomeres, the little end plates on chromosomes that have been compared to the plastic tips on shoelaces that keep them from fraying. If the telomeres could be protected, chromosomes would never wear down and could duplicate forever, allowing humans to become immortal. The president of the American Academy of Anti-Aging Medicine, which on its website calls itself “the world’s largest non-profit scientific society of physicians and scientists dedicated to the advancement of technology to detect, prevent, and treat aging related diseases,” claims humans are “on the cusp of immortality.”59 Ray Kurzweil, described by the Wall Street Journal as “the closest thing to a Thomas Edison of our time,” declares humans will be immortal by 2035.60

         As these amazing examples illustrate, some medical breakthroughs of the last sixty years have been impressive, even awe-inspiring, and genuinely important. They represent some of the finest achievements of an enormously wealthy and understandably self-confident American society at the height of its power and influence. But they also carry the seeds of serious trouble.

         Today, like big oil and big banking, the medical-industrial complex has become so vast, so wealthy, and so powerful that it is increasingly insulated from the effects of its own errors and misdeeds. Virtually every major drug and medical device company has been caught in one or more scandals, and they pay massive fines as part of the cost of doing business.61

         We often pay little attention to the companies that manufacture supposedly lifesaving drugs and medical devices until something goes wrong and we are suddenly caught up in the gears of the healthcare system. By then we may be too sick and scared to ask many questions. But whether we’re paying attention or not, the inner workings of the medical industry touch our lives—literally. It’s surprisingly easy for the products of profit-hungry companies to find their way into our bodies, whether they’ve proved safe and effective or not.

         How did this happen? What is its impact on the lives of ordinary Americans? And what can we do about it? We can begin to understand some of the answers by returning to the story of Dennis Fegan.

      

   


   
      
         
            Chapter Two

            Age of Miracles

         

         FROM HIS CHILDHOOD, DENNIS Fegan’s family remembers him as a bit of a cutup. His sister, Catherine, says he was “funny and happy-go-lucky,” with an adventurous, even mischievous nature that led to some early pranks. His mother, Irene, recalls that at just five years old, Fegan managed to get out of their fenced-in yard by pushing his tricycle up to the gate and standing on his tiptoes on the seat to open the latch (she figured this out only after she accused the water-meter reader of leaving the gate unlatched, but she was embarrassed and apologetic when she later saw her son attempting the stunt again). Once outside the gate, Fegan rode to a nearby supermarket, where he parked his tricycle in a parking space as if it were a car. Then he walked into the store, according to the manager, “just like he owned the place.”

         His pranks persisted long into his adulthood and would become the stuff of family lore.

         In early May of 1965, Irene packed up the five Fegan children, ages two to eleven, in the family’s 1954 Pontiac and headed to the St. Patrick Catholic School to drop the older children off. As she entered an intersection, going through a green traffic light, she saw another driver entering from her left. She could see he was going to run a red light. “I knew I was going to be hit,” Irene recalls. “I was standing on the brakes.” But it was too late: the driver broadsided the left-side passenger area of the car, where her children were seated, sending the car into a spin.

         The Fegan family’s 1954 Pontiac had no seat belts. (It wasn’t until 1959 that the first auto manufacturer installed them as standard equipment in their cars.) Dennis, then seven years old, was ejected from the backseat through an open window onto the street. When his family got to him, he was bleeding from his head.

         
            [image: ]

         

         1965 car wreck that ejected Dennis Fegan, then 7 years old, through an open window, causing his head injury. (Photograph courtesy of the Fegan family)

         Fegan has no memory of the accident itself, though he does remember waking up at Corpus Christi’s Spohn Hospital, where doctors examined him. His medical record reveals that the doctors took X-rays of his skull, knee, and shoulders. They noted a “deep laceration with multiple hematomas” (bruises) over the right side of his head and another half-inch laceration on his forehead. They sewed up the lacerations with 4-0 silk, gave him a tetanus shot, and kept him in the hospital for two days of observation. He did fine after his discharge, and nothing further was made of the event for many years.

         A strange incident occurred not long after the car accident. Neighbors of the Fegans were surprised to hear their doorbell ring late one night. When they opened the door, they found seven-year-old Dennis politely standing on their doorstep. He was stark naked. He had apparently sleepwalked to the house, where he stood waiting for someone to come to the door. The neighbors were understanding and returned the boy home. Fegan, forever humiliated by the incident, would sleep in pajamas for the rest of his life, lest he ever sleepwalk again.

         At age eleven, in 1969, Fegan watched in awe as Neil Armstrong stepped onto the moon. He decided he would become an astronaut and learn everything he could about NASA. But he had a backup plan in case he couldn’t make it as an astronaut: he’d become a rock-and-roll star. Which required, of course, rebelling against his parents’ strict code of behavior. “I did everything I could to piss them off,” he says. “I wanted to be on my own, and I didn’t want to follow rules.” And break the rules he did. As a teenager he started hanging out with fast crowds, drinking beer and smoking pot, which caused a fair amount of parental angst.

         By the age of nineteen he was married, with a newborn child and new expenses. His marriage didn’t last, and he was separated from his wife six years later. He says, “I was angry with Kathy for years following the divorce because I laid all the blame on her. Actually, we probably were both equally at fault. We were very young when the children came along. Neither of us was mature enough to be starting a family.” Kathy and Fegan remain on good terms, and he is close with his two sons, Michael and Derrick.

         With children to support, Fegan decided to leave the small printing company where he worked after graduating from high school for a lucrative job as a roughneck in the hardscrabble world of the Texas oil industry. Soon he was scaling impossibly tall derricks. For the first week or so, the higher he climbed, the more afraid he became. But eventually, like other roughnecks who didn’t give up or get killed, he became numb to the dangers and began scuttling about on the high platform as if he were on the ground.

         Day in and day out, Fegan hauled heavy thirty-foot lengths of two-and-a-half-inch-diameter metal pipes to the top of the derrick and dropped them into the oil-well hole. Once at the top, he would tether his harness to safety ropes and lean out over an opening between the platform and the oil hole to drop the pipe in. This meant that for a few seconds he was essentially hanging, weighted by his cargo, over a straight drop from the top of the derrick to the concrete work floor some eighty feet below. A fall would mean certain death. It was hard and dangerous work, made all the more exhausting by the mind-numbing and incessant roar of the machinery.

         One afternoon Fegan made his usual ascent and leaned forward to drop his pipe. Not unusually, he was standing at a do-or-die angle. The slightest extra tilt forward, or the slightest wind behind his back, would make it impossible for him to right himself, and if he lost his balance he would fall into the well hole just inches from his feet. Realizing the precariousness of his position, he reflexively put his hand behind him, reaching for the harness hook at the small of his back to assure himself that he was attached to a safety rope. His grasping fingers found the hook—but no rope. The blood drained from his head as he realized that when he’d returned from lunch, he’d forgotten to reattach his safety rope.

         Studies by the Bureau of Labor Statistics report that the death rate for drilling workers is eight times the national average for all workers.62 Roughnecks, who often work twelve-hour days, have the riskiest jobs on oil rigs. Fegan didn’t know the statistics. He just knew that guys died on the rigs. In that terrible microsecond when he realized he wasn’t tethered, he managed to jerk his upper body backwards, pulling himself upright onto the platform. His narrow escape left him shaking. But there was no time to fret over what happened; he had to keep the pipe moving. He kept working and comforted himself with the same thought that keeps many roughnecks going: there is always cold beer at the end of the day, when workers gather to unwind, drink away their jitters, and tell their stories with studied nonchalance, transforming their fear into boasts.

         Dennis was changing from youthful rebel to responsible adult, yet the cheerful mischief maker remained. His brother Matthew recalls family get-togethers at their parents’ house, where Fegan, his three brothers, and a gaggle of nieces and nephews would spend long Saturdays hanging out in the backyard:

         
              

         

         
            Thanks to Dennis, those days would eventually involve some kind of prank played on someone, usually Richard or George [Fegan’s other two brothers]. My brother George liked to think of himself as a real macho tough guy, but if he wasn’t careful he might end up driving back to Austin with some highly embarrassing bumper stickers affixed to his car. One time he drove away without realizing Dennis put two stickers on his rear bumper. One was a picture of Hillary Clinton. The other was a picture of [exercise celebrity] Richard Simmons, wearing his trademark tights. I remember George saying that if the mailman walked up to his house with some new magazine subscription that he had certainly not signed up for, he knew right away it was Dennis to blame.

         

         
              

         

         Fegan made friends easily. Henry Gonzalez, a supervisor with the Corpus Christi Regional Transportation Authority, has been a close friend of Fegan’s since tenth grade. They attended Mary Carroll High School in Corpus Christi together. Later they worked four different jobs together. After work they played cards and chess. Fegan, says Gonzalez, is a “super nice guy” who looked out for his friends and found them jobs when they needed work.

         Christine Cobb Roderiquez, a friend of thirty-five years, knew Fegan through her uncle. She says, “Dennis stepped in when I lost my father…he has always been a very kind person. He loved to help people.”

         Work on the oil rigs took a toll, however. Although it paid well, it was exhausting, dangerous work, and it kept him away from his family. Within a few years, and with a second child on the way, Fegan decided to take a job closer to home. He went to school to become a paramedic and found a job with the Corpus Christi fire department. Eventually he rose to the position of captain.

         In Corpus Christi, as in many other cities, emergency medical services are provided by the fire department. But in Corpus Christi, unlike some cities, paramedics are cross-trained as firefighters, and they alternate shifts, working one day as firefighters and the next day as paramedics. After Fegan was fully qualified as a paramedic, he underwent firefighter training, which involved an additional three months of intensive physical drills and book learning. He loved both jobs.

         As a paramedic, Fegan was trained to administer a full line of emergency medicines, and the ambulance he worked in was also equipped with a state-of-the-art cardiac monitor that could transmit a patient’s heart tracing (or cardiogram) in real time from the ambulance to doctors at the hospital who could guide the care of patients. If communications were lost, or for some reason a doctor wasn’t immediately available, Fegan was trained to make decisions on his own, using approved protocols, in situations ranging from life-threatening asthma to out-of-control diabetes and instances of deadly status epilepticus, which Fegan had treated successfully on more than one occasion. He says, “Our goal was to get them there alive.”

         But a lot of emergency calls, says Fegan, weren’t real emergencies. “We’d get calls from people who had a leg ache for a week and they think the ambulance is a taxi service.” The problem was especially acute in the poor part of town, where many people didn’t have a doctor or insurance, making the hospital emergency room their only source of healthcare.

         Looking back many years later, he still vividly recalls one of the worst emergency calls:

         
              

         

         
            We responded to a suicide report. We had a ride-along that day, a student paramedic. When we get to the scene, a man is lying [faceup] on the rug. He had an obvious gunshot wound in the middle of his forehead, and he had a .22-caliber gun in his hand. I didn’t notice any breathing at first, and I told the student to go up to establish a level of consciousness. He gave the man a little shake, and the man sort of jumped and opened his eyes. Then I noticed that there was no exit wound and no pooling of blood. When we got him to the ER, the doctor said the forehead is the thickest part of the skull, and the bullet simply traveled around his head between the scalp and skull, and all he had to do was to make an incision and remove the bullet.

         

         
              

         

         On another of the most disturbing calls, Fegan arrived at a house and found a young man hanging dead in a closet.

         “The really gory, traumatic stuff,” says Fegan, were the car accidents. He coped with the horror of these scenes the same way he coped with the dangers of being a roughneck: when it came to fear and trauma, he says, “I think I would just try to put that out of my mind. At the scene you have to concentrate on your job.”

         Some paramedics hesitated to go into certain parts of town, especially where shootings and assaults were more likely to occur, but Fegan says that while he was a little leery at first, he found  “everyone treated me with respect. I never had a problem with anybody, even in the worst part of town.”

         Fegan may not have had a problem going into high-crime areas, but he had a close brush with death while fighting a fire once. He was decked out in full gear, wearing his helmet, full face mask, and the heavy suit known as a bunker suit, along with an air pack on his back. The oxygen supplied by an air pack is usually enough to allow a firefighter to breathe for thirty minutes. Fegan recalls,

         
              

         

         
            We were inside this large house. The air pack gives you a warning if you’re close to running out of oxygen. I got the warning, and I knew I had to get out of the house fast. But the house was so large, and I couldn’t see because of all the smoke, so I kind of got lost. In these situations you’re supposed to follow the water hose by straddling your feet on either side of the hose and feeling your way out. But the hose made some loops, and I didn’t know if I was going to end up at the nozzle end of the hose or the front door. I knew I’d be dead if I didn’t make the right choice. And just as I did get to the door, the air pack ran out.

            You can get exhausted. A lot of people, after fighting the fire for a while and wearing all the heavy gear, have to get out of the building. You fight until you can’t fight any more. And you’re not criticized for it. But I never had a problem where I’d have to leave. After working in the oil fields, sometimes working up to twelve hours a day, I was in good shape.

         

         
              

         

         Fegan’s work was tough, but he enjoyed it. For him, fighting fires was a “fun challenge.” His son Derrick remembers feeling proud of his father’s job, saying, “When he brought his turnout gear home you could smell smoke on it. And that became a passion of mine. I thought: I want to do that.” (Derrick, who is now thirty-one, eventually did follow in his father’s footsteps and became a paramedic and a volunteer firefighter in Austin, Texas.)

         
              

         

         Around the time that Fegan became a captain in the department, Henry Gonzalez noticed a change coming over his friend. “I remember being with him at his house while he was studying to become captain,” he says. “We were chatting, and all of a sudden his conversation took a turn and he wasn’t making any sense…his words were clear, but he wasn’t making complete sentences…it went on for about fifteen minutes, and then he started to make sense and then he’d say, ‘Now, what was I talking about?’”

         Then one morning, after pulling a twenty-four-hour shift at his paramedic job, Fegan got in his Isuzu pickup truck to drive home. He has no idea what happened, but somewhere along the way he blacked out. When he came to, he was parked at a haphazard angle outside a stranger’s house, groggy and confused. He’d apparently made it most of the way home, and when he blacked out his truck had rolled to a stop on the slight upward incline of a neighbor’s driveway. As he awakened, he says he realized his tongue was “bloody and nearly bitten off.” He pulled himself together and drove home. Then he called his doctor.

         Fegan’s doctor listened to his story and concluded that he’d probably had a seizure. He wasn’t sure just why, but he suggested it might be from too much drinking. Fegan reckoned he might be right. He did like his beer, and would sometimes drink eight to twelve cans a day. So he quit. Just stopped. Nonetheless, he had another seizure. That time he’d been dry for six months.

         After the second seizure, his doctor prescribed phenytoin, a first-line drug for seizures, and told him he couldn’t drive anymore. He was put on light duty at work. Soon he was having a new type of seizure—odd episodes where he’d “phase out.” Once, his father noticed his arms jerking while he remained sitting up. His sister, Catherine, says he “just looked deep in thought” during his episodes. She recalls, “He’d seem to glance down. He wouldn’t look you in the eye. Then it looked like he was chewing the inside of his cheek. Once, he put his hands up as if to say, ‘Excuse me’—and then he was out of it.”

         Fegan’s neurologist explained to him that he had temporal lobe epilepsy, which can cause “complex partial seizures”—a form of epilepsy that can cause odd symptoms.63, 64 (Sometimes temporal lobe seizures can trigger grand mal seizures, and Fegan was plagued by both.) Partial seizures aren’t like grand mal seizures, the sort most people associate with “epilepsy.” Grand mal seizures cause people to lose consciousness, fall down, and shake violently as an electrical firestorm sweeps over most or all of the brain. A person in the grip of a grand mal seizure often loses control of his or her bowel or bladder.

         The rogue electrical impulses of temporal lobe epilepsy, on the other hand, affect only a small portion of the brain, allowing other areas to continue to function—albeit in a potentially altered fashion. Vision, speech, and the ability to walk might be preserved during a temporal lobe fit. The manifestations of the seizures can vary widely, making temporal lobe epilepsy difficult to diagnose, because doctors generally have to rely on a patient’s or witness’s description of the episode. Individuals in the throes of a complex partial seizure might walk aimlessly from one room to another. They might make odd, repetitive, and useless gestures known as stereotyped movements (like chewing the inside of the cheek repeatedly, as Fegan’s sister had observed him doing). They might look as if they are repeatedly and ineffectively reaching for something or attempting to straighten out an article of clothing. Sudden bursts of rage and psychotic episodes can also occur. But perhaps the most puzzling effect of a temporal lobe seizure is the strange fuguelike state of consciousness that some individuals experience, a state in which they appear suspended between full alertness and a dreamlike netherworld.

         Whatever the cause, over time, it was hard to find the right combination of medicines to control Fegan’s seizures, and he became one of the roughly 20 to 40 percent of people with epilepsy who are “treatment resistant”—individuals whose seizures are poorly controlled with medicine.65, 66 So the calendar where Fegan kept a record of his seizures was especially important: his doctor consulted it and adjusted the types and doses of medicines he prescribed for him accordingly.

         Even without changes in his drug regimen, the number of seizures Fegan had could vary wildly. One month he might have a dozen seizures a day, for many days. Another month, he’d go days or weeks with no seizures at all. It wasn’t easy to manage his medicines. After a while there were so many pills that it could be hard to remember to take them all, and the side effects could make him feel groggy and slow, as if he were trying to move through quicksand.

         The events following Fegan’s early seizures unfolded with ferocious speed. His friend Gonzalez describes Fegan’s transformation: “He went from having a good job, a job he loved, to no job, no car, no driver’s license—and now he has to walk to the grocery store. He became very apprehensive to go anywhere. I think he was more afraid of someone seeing him have a seizure than he was of hurting himself.” It wasn’t long before Fegan’s seizures started to take a toll on his personal relationships. Unable to drive and forced to retire from his career as a paramedic and firefighter, he began to withdraw, avoiding going out to see people.

         Roderiquez, his friend of thirty-five years, also noticed the changes in Fegan’s personality over time. Before the seizures, she says, “Almost every day we could we’d go to the beach, go jogging, hang out, drink beer.…We’d go to clubs and we’d dance; we loved to dance. We’d go out with my uncle’s friends, and they always looked out for me, especially Dennis. He has a heart of gold.” But, she says, after the seizures started, her friend retreated. They didn’t go to the beach or out dancing. Fegan stayed inside and kept to himself.

         Fegan’s son Derrick recalls the day when his dad’s seizures forced him to retire from the fire department. He had seen his father as a man who ran into burning buildings to save people, a man who would brave dangerous situations as a paramedic to save lives. Now he seemed afraid to leave the house. Derrick didn’t understand what was happening to his father at the time, and his behavior made the younger man feel angry and confused.

         Fegan didn’t tell anyone about his fear of having a seizure in public—not even his family. When he failed to show up with his sons as promised for a family Christmas gathering, his parents and siblings were hurt, even offended. Like a tortoise slowly retracting its legs and head into its shell, Fegan was becoming a recluse—and his bewildered family didn’t understand why.

         His mother had a theory about his seizures. “I’d blame them on the beer, and I had no sympathy,” she says. What else could explain his behavior? Matthew, too, thought his brother’s problem was related to drinking. But after a few extended visits with Dennis, Matthew says he realized that his brother had a genuine medical problem: “I would come in for the weekend, and I’d be there all day long…and he’s in [my] presence the whole day and [I] know he’s had nothing to drink, but his behavior was so much like someone who was drunk or hungover.”

         It is not surprising that Fegan’s complex partial seizures were misread. In the late 1800s, famed British neurologist John Hughlings Jackson described the mental state of individuals experiencing a temporal lobe seizure as a “dreamy state” in which he or she might have a “double consciousness” with vivid hallucinations, as if a dream were intruding on the waking, conscious state. Such individuals could seem drunk or crazy—or even appear to be simulating or faking a problem.67 Many patients with complex partial epilepsy are referred to psychiatrists, because doctors as well as family members fail to recognize the condition as epilepsy.67, 68

         On the less common occasions when Fegan would have a grand mal seizure, bystanders would immediately recognize the problem. But most of the time his seizures were so subtle that it would be difficult even for a careful observer, or Fegan himself, to know what was happening. He says, “I might be standing in a checkout line at a grocery store and the next thing I know, other people in the store are asking me if I’m okay.” At these times, Fegan would go into the fuguelike state described by John Jackson. He wouldn’t fall down. He wouldn’t lose consciousness in the ordinary sense. And other than sometimes appearing to be chewing the inside of his cheek, he didn’t shake or make any unusual movements that might signal a seizure. It was as if he were experiencing intermittent episodes of suspended animation.

         Despite treatment with multiple medicines, Fegan’s seizures persisted, and he began to look around for other options. His neurologist, Dr. Juan Bahamon, referred him to a doctor in another town, a two-hour drive from Corpus Christi, where he could be evaluated for possible brain surgery. If doctors can identify the area of the brain that is triggering seizures, known as the epileptogenic focus, surgically removing that small part of brain can be an effective treatment.

         Fegan underwent a battery of tests, including a video electroencephalogram (video EEG), a test that combines a brain-wave test with video of a patient to detect seizure activity in relation to brain-wave changes. The tests told the story: six areas in the right temporal lobe of Fegan’s brain were misfiring. And there was a possible focus deep in his brain stem, an area too dangerous to cut.

         Since he wasn’t a candidate for surgery, Fegan asked Bahamon for help. Wasn’t there something else that could be done? Bahamon told him about a last-ditch option: the vagus nerve stimulator (VNS) device. No one was quite certain how or why shocking the vagus nerve could control seizures. But according to Cyberonics, the company that manufactured the device, the VNS was effective and safe, usually causing only minor side effects such as a cough or hoarse voice. Cyberonics had won FDA approval to market it as a treatment for epilepsy just three years earlier, in 1997.69

         For Fegan, the decision was a simple one. He trusted his doctors and didn’t second-guess their recommendations. Eight years after he was first diagnosed with epilepsy, in June of 2000, at the age of forty-two, he underwent implantation with the VNS device.

         The neurosurgeon implanted the device by first making two incisions, one under Fegan’s left collarbone and another at his neck, near his carotid artery. He then tucked the matchbox-sized device just below Fegan’s collarbone and tunneled two wire leads from the device up to his neck, where he carefully wrapped the wires around Fegan’s vagus nerve. During the operation, the neurosurgeon tested the device by triggering small electrical shocks to the nerve. It delivered the tiny shocks as expected.

         To Fegan, the surgery was no big deal. He was, after all, a former oil-rig worker, a fighter of fires, a guy who had for years been at the mercy of debilitating seizures. The device, he figured, could only make life better. His incision sites healed up nicely, and the electrical component of the device was switched to Off for the first two weeks following surgery—a standard approach to allow the vagus nerve to recover from being manipulated and encircled with wires. When the device was turned on again, he didn’t have any of the common side effects caused by the device. He didn’t cough. His voice wasn’t hoarse.

         It appeared as if Dennis Fegan was simply the latest beneficiary of one of the miraculous technological cures that modern medical science was steadily producing to alleviate the suffering of countless victims of disease. Neither Fegan nor his healthcare providers had any idea that the implantation of the VNS device would prove to be the start of a disastrous downward spiral that would all but destroy his life.

         
            *  *  *

         

         It’s likely that very few of the tens of thousands of patients who have vagus nerve stimulators in their bodies have ever wondered about the experimental origins of the device. Even most physicians who recommend and implant the device have little knowledge of the science behind it. But the story of the VNS device is a fascinating and revealing illustration of how, in the last three decades, scientific breakthroughs have been converted into technological tools and then, at an accelerated pace, into moneymaking products.

         The story begins with Dr. Eugene Braunwald, arguably the golden boy of modern American medicine. His biographer and colleague, Harvard cardiologist Thomas H. Lee,* says Braunwald is more responsible than any single individual for the dramatic transformation of medicine that began in the second half of the twentieth century.17 Lee writes, “Since the 1950s, the death rate from heart attacks has plunged from 35 percent to about 5 percent—and fatalistic attitudes toward this disease and many others have faded into history. Much of the improved survival and change in attitudes can be traced to the work of Eugene Braunwald, M.D. By redirecting cardiology from passive, risk-averse observation to active intervention, he helped transform not just his own field but the culture of American medicine.”17

        
         Braunwald was an overachiever from a very early age, and it seemed preordained that he would rise to the top of any field he entered. Born in Vienna, Austria, on August 15, 1929, he described his childhood as “idyllic.”16, 17, 70, 71 His parents began taking him to the opera when he was just five—a pleasure he continued to enjoy throughout his life. “I felt totally secure,” he said. “I had private piano lessons, I had an English tutor, and I went to a very good school…my mother would take me to the park and I would be in my Lord Fauntleroy outfit, including the white gloves. The University of Vienna was just two or three blocks away. We would take a walk, and she would point to the University and say, ‘You’re going to be a professor here.’”

         In school he showed a fierce drive to succeed. While other youngsters his age took welcome breaks from school and homework, Braunwald shuttered himself in his room, studying with a single-mindedness that set him apart. Even family gatherings and games failed to lure him away from his studies.

         Braunwald’s family narrowly escaped the Nazis, moving first to London and then to New York in 1939, when he was a child. Four years after the family settled in Brooklyn, Braunwald had adapted to his new environment well and was an outstanding student. He graduated first in his eighth-grade class, and in 1944, at the age of fourteen, he won admission to Brooklyn Technical High School, an elite school focused on engineering, math, and science. He raced through his course work, ultimately opting for a “diploma mill” to graduate, then, at sixteen, he began college at New York University. By his own account he studied “about a hundred hours per week,” earning straight As. It was at NYU that he would meet his future wife, Nina Starr, who would go on to become the first female heart surgeon. His sole escape from long hours of study was to sneak off to the opera with Nina.

         Although he originally wanted to be an engineer, he realized he lacked the manual dexterity required to do drafting and shop work. So he switched his career goals and decided to go into medicine. Once again, Braunwald leaped ahead in his studies. At the age of nineteen, just two years after starting college, he entered NYU’s medical school. In 1952, he received his MD, graduating first in his class. As an intern, he recalls, “I read when other people were too tired to read.” He was on his way to becoming one of the most well-known men in medicine.

         After considering a number of specialties, he ultimately settled on cardiology, a field he said was closest to engineering: “In cardiology, I deal with pumps, which is like mechanical engineering. But I also deal with electricity, so there’s a bit of electrical engineering, too.”

         While excited by the challenges, Braunwald was also troubled by some of the practices he saw as a medical student. Early in his training, he recalls walking to Bellevue Hospital and seeing doctors in their white lab coats hurry past homeless people lying on the street. Later, while in training as a resident at Johns Hopkins Hospital, he had his first encounter with segregated wards. There were two separate training programs: doctors in training in the Marburg service provided care to private patients, while those in the Osler service provided care to all patients. Braunwald applied only to the Osler service. Patients were segregated there, too, in four large wards divided by race and sex. Even blood was segregated, and Braunwald was disturbed that although the blood of white donors could be given to African Americans, the reverse was not true. The concept of a white person’s “racial purity” being “contaminated” by black blood was likely evocative of his narrow escape from the Nazis as a child.

         Despite the blatant class and race divisions at Johns Hopkins, Braunwald was impressed that all patients were addressed as sir or Mr. or Miss or Mrs.—but never by their first names, as was so often the case at other hospitals (unless the patient was a well-off white male).

         Medical research was Braunwald’s greatest passion. At the impossibly young age of twenty-eight, he became chief of the section of cardiology and subsequently the clinical director of the National Heart and Lung Institute, which in later years became part of the federally funded National Institutes of Health (NIH). His arrival there coincided with what are often called the golden years of the NIH: 1955–1968. Funding soared during that period, rising from about $100 million to more than $1 billion per year. The NIH was an exciting and prestigious perch, and Braunwald reveled in his research collaborations with other scientists there.

         Yet in many ways, medical research was still in its infancy, with few doctors trained in research methods, and Braunwald wanted to bring some of his training at the NIH to the broader medical community. So in 1968 he left the NIH to become the first chairman of the department of medicine at the University of California San Diego School of Medicine, where he hoped to create what he called triple threat physicians—doctors who could teach, conduct research, and practice bedside medicine.

         In another step up the ladder, he moved back to the East Coast in 1972 to become a professor of medicine at Harvard Medical School. That same year, he served on the President’s Advisory Panel on Heart Disease. The living Nobel Prize winners in physiology or medicine named him the “person who has contributed the most to cardiology in recent years.”72 He wrote more than twelve hundred scholarly articles and served as the editor of the primary textbook used by medical students and doctors around the world: Harrison’s Principles of Internal Medicine. He remains the editor of Braunwald’s Heart Disease, which is widely considered the bible of cardiology.16, 17, 70, 71

         One of the many young physicians whose lives were affected by Eugene Braunwald was Jerry Hoffman, who met Braunwald in 1970 at the UCSD School of Medicine. Hoffman recalls his first impression of Braunwald: “I had no doubt at all that he was brilliant and incredibly accomplished. In virtually every aspect of cardiology he had made enormous, seminal contributions. He was in some ways an excellent teacher as well as such a giant figure in American medicine. I’ve never forgotten the lessons he taught us about cardiac pathophysiology because he made the concepts—many of which were based on work he himself had done—clear and understandable.” *

         
         But Hoffman also recalls of Braunwald:

         
              

         

         
            He was imperious, and certainly no one would have dreamed of talking back to him or questioning anything he said. His personal manner was extremely cold and off-putting, and he tolerated not even a hint of a challenge to authority—which I have long since come to believe is a terrible barrier to real learning. I’m pretty sure most if not all of us—residents and fellows and even faculty as well as bottom-of-the-pile students like me—felt not merely intimidated but actually demeaned by the way he talked down to us.

         

         
              

         

         Hoffman never forgot the lecture Braunwald delivered on angina pectoris—the name for chest pain associated with coronary artery disease:

         
              

         

         
            Angina was obviously a very important topic—and the lecture was given by Braunwald himself. So there we were seated in the auditorium, in our little white jackets, and everybody was nervous in front of Braunwald, who was always so stern. He brought in one of his patients, a retired navy admiral, to show us how to take a history from a patient with chest pain. There was one student in our class who always read ahead so that he could ask questions to show that he already knew more than was expected of us. He’d obviously read about how heart disease could interfere with physical activity—including sexual activity—so he asked the admiral something about his sex life. The admiral responded with a little joke, and everyone laughed. It was a nice moment and a relief from the general tension that was always considerable when Braunwald was at the podium.

            But after the admiral left the room, Braunwald ripped us a new asshole. He told us how humiliating and puerile our behavior was, tittering like little children about sex—he let us know in no uncertain terms how ashamed of us he was.

         

         
              

         

         During the lecture, Braunwald had made a point of teaching the students about the so-called Levine sign, a classic gesture made by patients who have coronary chest pain to describe their symptom. He asked the admiral to point with one finger to the place where his chest hurt. But instead the admiral balled up his fist and placed it over the center of his chest, saying it wasn’t in just one spot. Braunwald exclaimed, “That’s it—Levine’s sign! When he put his hand to his chest like that and turned it into a fist, covering an entire area. If there’s one thing I want you to remember from this lecture, it’s what it means when a patient makes a Levine sign.”

         After the lecture, Hoffman and a friend found themselves waiting for an elevator with Braunwald and his cardiology fellow, who was furiously brownnosing Braunwald. Hoffman says, “He was telling Braunwald what a fabulous, wonderful lecture he had given and that none of us would ever, ever forget the Levine sign.”

         Hoffman waited a few beats, then turned to his friend and said in a stage whisper, “What was that thing, you know…that the patient did with his fist?”

         Braunwald was not amused. “He turned around and glared at me, and it was clear that if he could have crushed me at that moment, like the cockroach he surely considered me to be, he would have.”

         Jerry Hoffman’s irreverent bit of nose thumbing revealed an iconoclastic side to his own personality that we’ll encounter again in a very different context later in this book. But the story also shows us something about Eugene Braunwald—a brilliant, innovative medical thinker not greatly endowed with the gifts of humor, humility, or self-doubt…which may help explain some of the unfortunate byways into which he would later wander and into which he would help steer a significant portion of the American medical establishment.

         Braunwald did much more than simply conduct his own program of medical research. In 1984, he founded the Thrombolysis in Myocardial Infarction (TIMI) Study Group, which would grow into a multibillion-dollar multinational research organization with eight thousand researchers in fifty-two countries and more than three hundred thousand human test subjects enrolled in clinical trials.73, 74 Braunwald seemed to be everywhere, and his accomplishments were praised as unparalleled.

         His most important research contributions have been in four areas: diseases of heart valves, heart attack, an unusual condition now known as hypertrophic cardiomyopathy (HCM), and congestive heart failure.

         The discovery of HCM resulted from one of the most frightening moments of Braunwald’s career.17 Back in 1958, he had been working on aortic valve disease at the National Institutes of Health, the epicenter of medical research in the US, with Andrew Glenn Morrow, a heart surgeon. The aortic valve keeps oxygenated blood flowing forward from the left side of the heart to the rest of the body. If the valve becomes hardened and stiff, it restricts the forward flow of blood, depriving the brain and body of oxygen. The result can be chest pain, congestive heart failure, syncope (passing out), and even death if it is left untreated.

         Sometimes the aortic valve fails to close properly after the heart contracts, allowing blood to flow in the wrong direction, back into the heart, also depriving the brain and body of oxygenated blood. Less commonly, a fibrous ring just below the aortic valve can interfere with the forward flow of blood. Each of these malfunctions causes distinctive changes in the pressure gradients inside the heart. By measuring the pressures, Braunwald and Morrow could determine the diagnosis. Morrow depended on Braunwald’s findings to plan the appropriate operation.

         But all seemed to go horribly wrong one summer day in 1958, when Morrow angrily summoned Braunwald to the operating room. Braunwald arrived to find a young man lying on the operating table, his rib cage cut and his chest splayed open. His heart, an organ never meant to be exposed to the external world, was on display: red and still—paralyzed by a flood of potassium that was allowing Morrow to perform surgery. The man’s blood was being pumped through a cardiopulmonary bypass machine that artificially oxygenated his blood.

         As the young man lay unconscious on the operating table, Morrow said, “There’s a terrible screw-up here. I opened this guy’s heart, and I just can’t find anything wrong with it.”

         Braunwald was confused. He recalled listening to the patient’s loud heart murmur and hearing that he was short of breath prior to surgery. He had analyzed the pressure tracings from the patient’s cardiac catheterization. The pressure gradient indicated some sort of obstruction just below the aortic valve.16

         Yet when Morrow opened the man’s chest, the aortic valve itself was normal—and when he poked his finger through the valve, to the subaortic area, there was no evidence of a fibrous ring. Nothing was wrong.

         Braunwald was horrified. It was as if he had sent the wrong patient to surgery. Worse, in 1958, getting a patient’s heart restarted was not a sure thing. These were still the early years of cardiopulmonary bypass, and the techniques of stopping and restarting the heart were in their infancy. The bypass machine, developed in the early 1950s, had such a poor record initially that William S. Stoney, a cardiothoracic surgeon, reported in the prestigious medical journal Circulation: “The first attempts at cardiopulmonary bypass during those years were a series of disasters with an appalling mortality rate. During [the] four years between 1951 and 1955…of the 18 patients reported to have had an operation using cardiopulmonary bypass at 6 different centers…[there was] only 1 survivor.”75

         To lose a patient during a necessary surgery was one thing; to lose a young man who never needed surgery in the first place would be devastating.

         Braunwald felt sick.

         As Braunwald left the operating theater, he made a plea: If Morrow could get the young man’s heart beating again, would he please stick a needle in the man’s left ventricle to see if Morrow observed the pressure gradient Braunwald had found during his catheterization?

         Morrow did manage to get the man’s heart restarted, and when he did, he fulfilled Braunwald’s request. He pierced the left ventricle with the needle, and to his surprise, he found the abnormal pressure gradient Braunwald had reported earlier. But the finding was puzzling. There was no obstruction. How could this happen? The two men had no way to explain it.

         Shortly after this incident, other patients began to present with the same mysterious problem. Morrow noticed something: although these patients didn’t have any fixed obstruction that could be seen or felt, they did have an unusual thickening of the heart muscle just below the aortic valve. Instead of a fibrotic, or hard and calcified, lesion, what he found was a hypertrophied, or enlarged, muscle that would squeeze so effectively that it created a dynamic obstruction that could be observed only as the heart was beating.

         In 1959, Morrow and Braunwald published their findings in Circulation and named their discovery idiopathic hypertrophic subaortic stenosis, or IHSS.76 Later they would discover that the condition had a genetic component, and the term idiopathic—meaning of unknown cause—was dropped. Ultimately the condition was renamed hypertrophic cardiomyopathy, or HCM. Their work led to new medical and surgical treatments for HCM, which is estimated to affect one in five hundred people.

         Looking back many years later, Braunwald called his work on this condition “the most exciting of my professional life.”70

         Braunwald, now in his eighties, speaks in a gravelly voice with a thick Boston accent. His work on HCM may have been especially exciting, but his greatest achievement, he says, was his insight into the nature of heart attacks and his discovery that their severity could be modified. This was a novel concept at the time, and it came about from one of the most dramatic “aha” moments of his career—a moment that would change how doctors understand heart attacks and would ultimately lead to new treatments for the number one killer in the US…and to the VNS device that would be implanted in Dennis Fegan in 2000.

         Braunwald’s moment of insight came during a chance meeting after he gave a guest lecture in 1967 in Rochester, New York. He was preparing to leave to catch his plane home when Seymour Schwartz, the author of the leading textbook on surgery, approached him. Schwartz asked if he’d be interested in seeing his experiments in treating high blood pressure, which he conducted on dogs. Braunwald agreed and accompanied Schwartz to the dog lab.

         In order to treat high blood pressure, Schwartz first had to create high blood pressure in the dogs, which he did by surgically removing one kidney from each dog. Then he wrapped the remaining kidney in cellophane, causing it to release renin, an enzyme that triggers a cascade of hormones that regulate blood pressure. Once the dogs became hypertensive, he rigged up a crude electrical device similar to a pacemaker that delivered small shocks to wire leads protruding from the dogs’ necks. The wires were wrapped around the carotid sinus nerves, which are activated via stretch receptors in the carotid sinus, a small swelling in the carotid artery that senses blood pressure. The carotid sinus loop involves a feedback mechanism that stimulates the vagus nerve, slowing the heart rate, weakening the force of the heart’s contractions, and dilating blood vessels. This triad of effects causes blood pressure to drop, thereby treating the dogs’ artificially induced hypertension. If the device worked, said Schwartz, it might be possible to use it to treat high blood pressure in humans.

         This gave Braunwald an idea: since the electrical stimulator effectively decreased blood pressure, it could theoretically reduce the workload of the heart. If that was the case, perhaps it could be used to treat not just high blood pressure but also heart pain, known as angina.

         In an interview with the Journal of Clinical Investigation posted on YouTube, Braunwald relates how he and his wife, Nina, developed a carotid sinus or vagus nerve stimulator that patients could activate themselves if they had chest pain:16

         
              

         

         
            I came home that evening, and I said to Nina, “Do you think that you could implant [a] carotid sinus nerve stimulator into patients?” And she said, “Why? What for? That sounds nutty to me.” So I told her about the [visit with Schwartz], and she said, “Yeah, I think I could do it.” And…she went to the autopsy room and learned how to dissect out the human carotid sinus nerves…and that isn’t something that is that easy to find.

            Research was so different at that time. From the conception of the idea at Rochester to the time the first patient was implanted was six weeks. Now it would probably take six years going through committees and through all sorts of hurdles. Anyway, it helped. It was an excellent way for patients to turn the stimulator on themselves.

         

         
              

         

         In a gutsy experiment in 1967, Braunwald became the first doctor to implant humans with a medical device—a prototype of the VNS—to treat angina.

         Within months of his visit to the Schwartz lab, Braunwald published an article in the New England Journal of Medicine describing the “striking relief” experienced by two men in their fifties, an artist and a drug salesman, after he implanted them with a stimulator device. The very next year, in 1968, one of his patients with a stimulator came to the clinical center at the National Institutes of Health with severe chest pain. Worried that the man was in the throes of an impending heart attack, Braunwald cautioned him not to activate his stimulator. He worried that turning the device on during an actual heart attack—as opposed to when he was experiencing uncomplicated chest pain—could increase the likelihood of dangerous heart rhythms. To Braunwald’s chagrin, despite “evidence of an ongoing heart attack,” his patient “didn’t listen” to his advice. He recalls:

         
              

         

         
            When I came to see him in the coronary care unit I found he had it on, and I turned it off. I came back to see him about every twenty minutes, and several times I found that he turned the stimulator on, and I would turn it off. Finally I took the stimulator away from him. I said, “This isn’t helping you.”

         

         
              

         

         That evening, Braunwald was reviewing his patient’s EKGs when he noticed something strange. When the stimulator was off, the patient had signs of severe ischemia, or impending heart attack, but when the patient turned it on—against Braunwald’s explicit instructions—the EKG became “almost normal.” “So he was right and I was wrong!” he mused. Braunwald compares a heart attack to a light switch. Until that time, in his analogy, doctors viewed a heart attack as causing immediate and permanent damage that could be neither limited nor reversed—much like a light switch that is flipped off. But what he learned from his wayward patient, and the fact that his EKG improved when the stimulator was turned on, was that ongoing damage from a heart attack could be limited. He concluded that maybe a heart attack was more “like a dimmer switch” that offered a window of time during which doctors could “resurrect” the heart.

         Although Braunwald’s electrical device would ultimately fail as a treatment for angina, it provided the conceptual basis for the VNS device that was implanted in Dennis Fegan to control his seizures. Cyberonics, the company that won a patent for this device, cited Braunwald’s work in dozens of patent applications. The company wanted to use the device to treat not only seizures but also everything from depression and obesity to drug addiction, anxiety, hypertension, and hiccups.77

         Once the device was on the market, many patients with seizures and their neurologists would praise it as miraculous. One caretaker of a patient implanted with a VNS device reported that any time the patient began to have a seizure, all he had to do was turn the device on, and the seizure would stop immediately. He said, “It works really well; it’s like magic!”

         Braunwald’s discovery of the therapeutic power of vagus nerve stimulation—and the ability of a company like Cyberonics to harness that power in the form of a patented device—is a classic example of the innovative capabilities of the medical-industrial complex. Brilliant scientific insight, well-honed medical instincts, groundbreaking research, and the entrepreneurial quest for profit came together to produce a technological breakthrough that appeared to benefit many thousands of patients with a host of varied conditions.

         Unfortunately, for many people like Dennis Fegan, the story doesn’t end there.
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