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All these years later I can still see it clearly. It was an unforgettable sight. We had taken the old heart and we needed to move damn fast to fill that huge hole with a new heart. No wonder they were frightened of us then. No wonder they thought we were out of our minds.

—ADRIAN KANTROWITZ, DETROIT, MICHIGAN, OCTOBER 2003

What is it they always say about being the first? We all know the first guy to get to the North Pole or the South Pole—or to step across the moon. It’s just that second or third guy’s name that is a little more elusive. I understand the whole drama of being the first.

—NORMAN SHUMWAY, STANFORD UNIVERSITY SCHOOL OF MEDICINE, STANFORD, CALIFORNIA, JANUARY 2004








Prologue: Into the Void…

On a fevered and restless summer night, with the vast darkness of the unknown in front of him, Adrian Kantrowitz moved carefully, almost delicately, in the scrub room. He leaned forward and, gingerly dunking his right elbow into the hot stream pouring from the tap, set to work with the detergent. The huge and imposing forty-eight-year-old surgeon scrubbed as if, rather than being freshly showered, he were grimy with dirt. It was the last time he would be alone before he began the world’s first human heart transplant, at Maimonides Hospital in Brooklyn, New York, on June 29, 1966.

The lower half of Kantrowitz’s face was covered in ribbed white gauze. Thin cotton strips held the mask against his mouth and nose, wrapping around the top of a surgical cap and the back of his powerful neck. A short-sleeved top, the same green as his trousers, pulled tightly at his shoulders as he bunched his muscled arms. He looked ready to lift a mighty load—one freighted with risk and history.

Moving into strange and dangerous territory, Kantrowitz was about to attempt a once unthinkable act. Even the idea of touching the human heart, let alone cutting it out and placing it inside another living body, had been considered impossible for all but the last twenty years. Kantrowitz knew the myths and warnings. Aristotle had established the belief that “the heart alone of all viscera cannot withstand serious injury.” Ovid was equally emphatic that no man, no matter how gifted, could heal a damaged heart: “Although Aesculapius himself applies the sacred herbs, by no means can he cure a wound of the heart.”

The heart was mysterious and sacrosanct.

Even Theodore Billroth, the Viennese master whom Kantrowitz regarded as the greatest of all surgeons, insisted it was the one organ in the human body that lay beyond reach. In 1883, Billroth claimed that “a surgeon who tries to suture a heart wound deserves to lose the esteem of his colleagues.”

Kantrowitz wondered how much had really changed in eighty-three years. In his own hospital they called him a maverick. It was not just the fact that he roared through the streets of the hushed and black-robed Orthodox Jewish community surrounding Maimonides on a classic Indian motorcycle, the surgeon’s heavy frame dwarfing his bike. They had also grown used to his image as a daredevil as he took to the skies to fly his own small plane. It was even part of his legend that when they were young and still dating in the Bronx, he and his future wife, Jeannie, used to hunt down stray cats for his innovative laboratory experiments.

The Maimonides board, and some of its leading doctors, thought Kantrowitz was crazy for a different reason. They called their director of surgery a force of nature, a man difficult to work with as he swept aside their orders to temper the breadth of his experimental animal research. Kantrowitz looked beyond them and focused instead on a far more formidable enemy.

Death hung over the two tiny bodies about to be packed in small tubs of ice in preparation for transplant surgery. Kantrowitz knew that he could bring back only one baby from the table. At least he did not have to choose between them.

They called the first, an eighteen-day-old boy, a “Gypsy prince.” He was regarded as a future leader by the Gypsies who lived and wandered in and around Coney Island, and as far north as Boston. His new heart would be taken from a body born into oblivion. Kantrowitz found it incredible that in 1966, even in modern medical textbooks, the second baby was identified as an anencephalic “monster.” He refused to use the term to describe a victim of anencephaly, a rare condition that, caused by some inexplicable genetic flaw, prevents the creation of a brain, or even the development of the upper skull in an otherwise normal fetus. Kantrowitz insisted on a more neutral expression. The smaller baby was the two-day-old “donor patient” who had been flown to Brooklyn from Portland, Oregon.

Earlier that night, Kantrowitz had made his last tour before scrubbing. He’d stood over the cot in which the anencephalic baby had been placed on its arrival. A white towel had been draped over the missing section of his head, as if to spare any passing nurses and orderlies a grotesque sight. Kantrowitz peeled back the towel and stared at the deformed skull. Instead of the soft and rounded curve of a newborn head, a leathery mass of reddened skin covered the top half of a face. A mouth and a nose were crudely visible, but it was hard for Kantrowitz to shift his gaze from the blankness above. Although the eyes protruded oddly, they were vacant. It was as if everything that made this body human had been cut away.

Kantrowitz thought of the remarkable parents. He wondered if he and Jeannie would have been willing to allow some doctor they had never met to fly their brainless baby across the country so that his heart could be taken to save another. He eased his gaze downward. The skin below the deformity was pale. Kantrowitz placed his giant hand over the baby’s minuscule chest and stomach. His index finger rested on the fluttery heart beating inside.

Then he walked to the room where the Gypsy baby waited. A toy polar bear had been propped in the bottom right-hand corner of the hospital cot. The bear looked bigger than the baby he was guarding. The little prince was dressed in white and matched the furry coat of his arctic bear. He lay on his back, his short arms held high above his head in surrender, looking peaceful in the dim light.

Kantrowitz moved methodically through the last stages of preparation. He met his surgical teams, one assigned to the donor table and the other to the recipient’s operating room, and announced his readiness to begin. The most vibrant doctors on his team—Jordan Haller, his first assistant, who was the head of thoracic surgery, and William Neches, a young pediatric intern—were inspired by his forceful presence. They saw the historic opportunity before them, not only to save an infant life but to shatter a surgical barrier with the world’s first cardiac transplant.

There was unease and dissent, however, in the eyes of the older men. Harry Weiss, the silvery-haired anesthesiologist, and Howard Joos, the pedantic chief pediatrician at Maimonides, led the opposition. Kantrowitz sensed their thirst for battle but he was not about to reopen the debate as to when he might remove the donor heart. The Maimonides administrators had been emphatic. They had instructed him not to touch the organ to be transplanted until it stopped beating inside its original body. Kantrowitz thought differently. He wanted to take the living heart.

Kantrowitz was ready to risk everything in the next few hours. He was about to attempt a radical operation that he and his two main rivals—Norman Shumway and Richard Lower—had been racing toward for years. Close friends and research collaborators at the Stanford Medical Center from 1958 to 1965, Shumway and Lower were acknowledged as the leading pioneers in heart transplant research. Through rigorous exploration and surgical precision they had developed and refined the concept of switching a heart from one body to another. As they worked in isolation from other surgeons across America and around the world, Shumway and Lower’s radical experiments had resulted in the first successful heart transplant between two dogs, six and a half years earlier, in December 1959.

Kantrowitz had followed them into the transplant field in 1962, but the Stanford pair still dominated the race to replicate their technique in man. In 1965, Lower succumbed to an irresistible offer to lead his own team, at the Medical College of Virginia, in Richmond, but even that departure from Stanford did not lessen his friendship with Shumway or their surgical pact to turn a revolutionary concept into a clinical reality.

Shumway and Lower were meticulous and cautious scientists. Kantrowitz came from a similar academic background—having trained under the renowned cardiovascular physiologist Carl Wiggers—but he was far more instinctive. He was willing to gamble in his bid to become a surgical leader.

Kantrowitz felt even more certain when he completed his scrubbing ritual in front of the gushing taps. Water glistened on his skin. His mind was clear and his hands were strong. The blunt sight of them rarely soothed any of those patients who believed in the romantic notion that a surgeon’s hands should be elegant and slim with long, tapering fingers that might play the piano beautifully on a free evening away from the gore of the operating table. But Kantrowitz knew how many lives they had saved down the years—just as he never forgot how many patients he had lost.

Surgery was not just a brutal art; it was a bloody trade shrouded by death but seamed with great human attributes of hope and skill, courage and compassion. You could write about death, or sing about it, or paint it in streaks of black and red, but surgery went beyond artifice. Kantrowitz looked into the void every time his knife sliced through skin and muscle and exposed the heart. When he cut into the heart, he moved deep into another world. It was a world impossible to wholly conquer, but now Kantrowitz was about to try.

He would cut out a heart, lift it from the raw chasm, and then, holding it in a steel container filled with an icy saline solution, walk slowly to the room next door. He would place that same heart into the second baby’s empty chest and, moving fast and sure, stitch and fasten it to a new home. He might imagine it as a kind of miracle had he not already proved that the technique worked in the hundreds of heart transplants he had carried out in puppies—the longest survivor was still alive more than two hundred days after surgery. And the human heart, he knew from twenty years in the OR and the laboratory, was far easier to handle than the bloodier and less pliant canine model.

Kantrowitz understood that the pressure about to bear down on him would be immense. It would make him sweat and swear, forcing him to holler with frustration when they hit trouble, or if one of his team moved too slowly. Yet the sheer enormity of his tilt at surgical history felt exhilarating.

Using his back to push open the door, he found his way into the room next door. Haller, Neches, and a few of the others were waiting for him. He took the pristine blue towel offered to him and dried his hands. He reached for his latex gloves and pulled them on with a snap, smoothing away the wrinkles as he flexed his fingers.

Kantrowitz turned and nodded to his surgical assistants. Haller, his eyes glinting behind operating glasses, winked in assent.

“Okay,” Kantrowitz said, “let’s go…”



Adrian Kantrowitz was not alone. He was one of an exceptional quartet of heart surgeons who between 1958 and 1968 ventured deep into this uncharted terrain. All that Norman Shumway, Richard Lower, Christiaan Barnard, and Kantrowitz pursued now glitters before us in magnificent detail. But in those early years they were true explorers, and even icons. Some were friends, while others were medical rivals or plain old enemies from the 1950s, when two of them had worked together uncomfortably at the University of Minnesota in the thrilling early days of open-heart surgery. They were men who dared do the “impossible.” They made the journey into the heart as compelling as the parallel race between the Americans and the Soviets to the moon.

If they were entranced by the work, and by the quest to be first, they had little notion that the winner of the race would become one of the world’s most famous men—courted by the most powerful leaders on earth, from the American president to the pope, and trailed by breathless movie stars from Europe to Hollywood. The fallout from such a searing burst of celebrity would be tinged with tragedy and delusion. An even more deadly struggle against post-transplant rejection—when the patient’s immune system acts instinctively to destroy the new heart, in the same way it attacks any “foreign” organism—preoccupied the men while they adjusted to the shock of public euphoria and antagonism toward the operation they had all helped pioneer.

In the midst of this surgical adventure and human drama, each of the four men recognized that, for all its ceaseless wonder, the pumping heart cannot match the calculating brain. Humanity resides in thought, or consciousness, rather than a beating heart. While that prosaic understanding may seem obvious today, U.S. law then accepted only the absence of a heartbeat as its definition of death. The concept of brain death did not exist then in American jurisprudence. Any attempt to remove a beating heart from a brain-dead body, even with permission from the donor’s family, risked a charge of murder. Shumway ridiculed this antiquated “boy-scout definition of death” and, together with Lower and Kantrowitz, campaigned to overturn the law. Meanwhile, their rival, Chris Barnard, benefited dramatically from a far looser legal definition of death in apartheid South Africa.

After the race had been decided, in 1967, and the world had gone a little crazy with “transplant fever,” one of the men suffered more than any other. He was finally put on trial four years later. There had been a time when it seemed as if he might even be accused of murder—for taking the heart from a brain-dead donor—but in the end he was charged with “causing wrongful death,” in a million-dollar lawsuit. His career, his reputation, and the very future of cardiac transplantation were put on trial.

Such indestructible commitment—that readiness to face down risk and confront ruin—separates the transplant pioneers from the rest of us. If we read the details of the case again today, the magnitude of all they achieved and endured emerges again—from the very roots of their daring research in the animal laboratory, through accusations of medical “theft,” as one surgeon stood accused of appropriating years of work done by others, to the seething aftermath of arguably the most famous operation in medical history. Yet they were united, too, in their surgical battle to overcome public fear of the unknown and even the antipathy of colleagues who engaged them in blazing confrontations over the bodies of both donor and recipient patients.

Such contrasting emotions shape this book, which is built around my own interviews with the American surgeons—and with the immediate family and members of the late Chris Barnard’s unit, most notably his brother, Marius, who was a crucial member of his surgical team. Ambition and envy, compassion and resentment, dedication and despair, glory and infamy shadow this story. Most powerful of all, perhaps, remains the now virtually unknown fact that all four surgeons were on the brink of being the first to transplant a human heart.

More than a year before the famous first transplant, Kantrowitz and Lower were each poised on the verge of success—amid incredible scenes of acrimony over issues ranging from medical ethics to donor compatibility. Their stories became entwined still further in early December 1967, when three of the four were, separately and simultaneously, only hours from making medical history.

In Brooklyn, Cape Town, and Palo Alto, Kantrowitz, Barnard, and Shumway each stood alone at the abyss. They did not know exactly what would happen when, once they found an appropriate donor, they removed the diseased heart of their patient. They had so little time left to save a life—and to become the first. That astonishing collision of fates has, until now, barely been recorded.



Darkness came early that cold November afternoon as I pushed back the moment I would call her. Instead of drawing up a list of questions I might put to a woman I had never met, about the heart of her dead baby, I sat at my desk and watched the light fade from a wintry sky. It was not the first time I had felt adrift in the depths of this book. But this was different. Rhoda Senz was not a great heart surgeon, not a giant of medical research, nor a crucial member of a historic cardiac transplant team. The apprehension I had felt before approaching the revered but mysterious Shumway and Lower, the formidable Kantrowitz, or the notoriously irascible Marius Barnard was not the same as the disquiet that spread through that afternoon in late 2003.

Rhoda Senz’s obscure place in history was of a more private nature. Even after thirty-seven years Senz seemed unlikely to discuss with a stranger the powerful distinction separating her from the rest of humanity. She was the first mother to have been asked if the heart of her living child could be taken from its chest and planted inside the body of another. Rhoda and her husband, Richard, were the first couple to face each other and consider such a stark request. She was the first woman to agree that someone in her family could be used as a donor in a cardiac transplant. And Richard Senz was the first man.

Kantrowitz, a surgeon accustomed to danger and risk, had told me about the “brave people” who had given him their son when he prepared himself to make history in June 1966. He remembered how the Senzes had allowed their anencephalic baby, whom they had just named Ralph, to be flown through the darkness from Portland to New York. It had taken immense courage, and he knew it.

Just before six p.m. in London, mid-morning in Oregon, I pressed the thirteen digits that might connect me to them. The number I had been given for the Senzes by Kantrowitz was almost ten years old. Richard and Rhoda had been living then, as they had back in the summer of 1966, in a small town in Oregon called Newbury. I had no idea what might have happened to them during the intervening years.

While I waited for a voice to answer, I watched a young woman on the rainy street below push a stroller through a small pile of leaves glistening beneath the yellow streetlights. She looked up at my window, almost accusingly, as I stood with the phone pressed to my ear. It was as if she sensed I was about to invade another mother’s life. But she walked on, and the phone kept ringing.

I was still unsure what I would say to either Rhoda or Richard Senz if and when they picked up the phone. It was not the kind of call you could plan. This felt far more tangled. And then, at last, she answered.

Even as I bumbled around the subject, Rhoda Senz waited for me to get the words out. Calmly, almost serenely, she understood. The birth and death of her fourth son had happened many years before, but she still could not stop thinking of him every day. Only a few people outside their family knew what they had endured that fated summer, but she was proud rather than ashamed of their decision to help Kantrowitz and his dying patient. Yet this memory was not the kind you tossed lightly into an ordinary conversation. It remained a painful and fragile part of their lives.

We agreed that I would write to them in more detail in an attempt to explain the intentions of this book. “Do you have e-mail?” I asked tentatively of a sixty-seven-year-old woman who had stepped out into the unknown of medical science in the mid-1960s, a time when transplanting a human heart seemed a truly frightening and alien experiment.

Rhoda Senz laughed. Yes, she said, she and Dick had joined the modern world and mastered the Internet. She told me how they corresponded almost daily with their grandchildren in Tennessee. So an e-mailed letter would allow them to prepare themselves for my questions.

Later that night I began my letter to Rhoda and Richard by explaining that at the time of the first successful transplant I had been a six-year-old boy living in South Africa. Christiaan Barnard, the handsome and charismatic Afrikaner surgeon, had seemed like a magician to us in a country scarred and twisted by apartheid. We did not understand it then, but we lived in a warped and backward place. Even television was banned by the South African state, for until 1976 it was considered a tool of propaganda that Communist forces would use to deform our innocent minds. And so the very idea that South Africa could be at the center of heart transplantation in December 1967 thrilled us to the core. We might have been hated by the rest of the world, but the mystical Dr. Barnard, working alongside his brother, Marius, rose up as a heroic figure.

It was only years later, when I left South Africa, that I learned more about the other surgeons who for so long had led the race to transplant the first human heart. I explained that when I began this book Chris Barnard had just died. Both Marius Barnard and Norman Shumway had long been notorious for their refusal of any and all interview requests. So I sought out Kantrowitz first, and with him I was lucky.

In 2002, at the age of eighty-four, Kantrowitz had nodded sagely and folded his hands across his vast stomach when I told him that the extent of my scientific knowledge of the heart extended, then, to a few lonely facts—it comprised four chambers, of which those on the left were the more powerful, while, most miraculous of all, it would beat approximately three billion times in the life of a man as old and venerable as himself.

He nodded and smiled. Kantrowitz was equally patient while I mused on the philosophical and romantic myths of the heart—whether it was the ancient belief that the heart symbolized the very seat of the soul or any of the old rhetorical flourishes that insist wearily that “my heart goes out to them” or “I lost my heart that night” or “she’s a heartbreaker.” He grinned again. When it came to matters of love, Kantrowitz suggested, there are always more appropriate organs to use ahead of the heart.

He had now led me to the Senzes. It seemed invasive, but I wanted to know how they had felt when Kantrowitz asked if they would give up the heart of their son. Rhoda and Richard were ready to talk. And they wanted to hear about the surgeons and all that they had faced. They wanted to hear news from those epic days in which, however briefly, they had played a role. “Tell us more,” she said, “tell us more…”

And so it became easy to talk. “Back then, in 1966,” Rhoda said, “not everybody agreed with our decision. We tried to respond by saying that you must live by your beliefs and not try to influence ours—or be judgmental of us. We, in turn, won’t judge your feelings. It was hard. We were doing something no one had ever done before. No one had ever tried to transplant a heart from one human to another. It just so happened that the heart being taken, or given, came from our baby.”

Dick Senz was equally compassionate and thoughtful. But the more we spoke the harder it became for him. “The shock of it,” he said, his voice cracking again after thirty-seven years, “was something terrible…” When he began to cry, his voice soft and muffled on the phone, it was time to set aside our interview. His openness and decency shone through the tears.

“Always feel free to call us,” he said. “We appreciate your interest in our son.”

I could still hear him crying quietly when, after I thanked him for talking to me, Dick Senz managed to say, “You bet.” That simple and homely phrase stuck in my head. It reminded me of the amiable and magnanimous way that Shumway, Lower, Kantrowitz, and Marius Barnard eventually shared their recollections.

A few months later Rhoda wrote to tell me that “our media are keeping a close watch on the latest local heart transplant. Little four-month-old Baby Peyton is doing well and will be home with her family in time to begin the new year with a new heart. I pray that the donor baby’s family will always carry their lost child close to their heart and feel they have done the right and best thing for both little ones.”

Every year in America, around two and a half thousand heart transplants are carried out successfully. The number rises to four thousand when the annual global count is made. It represents a long line of lives that have been saved around the world after almost forty years and is testimony to Barnard, Kantrowitz, and, especially, Lower and Shumway. Following the progress of “Baby Peyton” made me remember yet again how incredibly close each of the surgeons had come to performing the first transplant.

I felt the power of this story all over again when I told Rhoda that Shumway, Kantrowitz, and Barnard had each been only hours away from making history.

“It might sound strange to you,” Rhoda Senz said, “but this is all new to us. So what happened next?”






One ON THE BRINK


Cape Town, South Africa, November 21, 1967
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Chris Barnard’s old suit was black and frayed. It matched his mood as he rifled furiously through his pockets in search of a cigarette. He knew it was hopeless. He hadn’t bought a pack in weeks. The surgeon usually stole a smoke at work from a sultry nurse he liked, or from one of the boys who sliced open his dogs in the dark and stinking Animal House. Alone in his wife’s little red Toyota, Barnard was stuck at a set of broken-down lights on Main Road. The Tuesday-evening traffic was as thick as the frustration that overwhelmed him.

It had been a long and terrible day. His arthritic hands were raw and swollen as they gripped the steering wheel. Barnard’s knuckles had turned red, as if in raging protest at the endless waiting. It seemed as if he did nothing but wait—whether for the light to change or for a human heart he might transplant into the chest of his dying patient. It sometimes felt as if he had even less time to make history than poor Louis Washkansky, a bloated and breathless wreck of a man, had days to live. The race closed in on them, tormenting Barnard with the thought that they might both be beaten before the month was out.

Black and colored workers ghosted past, heading for the crammed buses and trains that would rattle and clatter away from the city to the barren townships of Langa and Gugulutu, Athlone and Mannenberg. Cape Town was still “white by night.” Only domestic servants were exempt from the racial curfew. They were allowed to stay in rooms at the bottom of suburban gardens so that they could clear tables and wash dishes before they rose early the next morning to polish shoes and prepare breakfast for their white masters and madams.

Barnard did not rail against apartheid. He just said that whenever he pulled on his surgical mask and the lights shone down on the table, it was the same old story. The color of skin, once he started cutting, was of no consequence. On the inside he always faced a field of red.

If he had been cruising along in a swanky American convertible, drifting through Sea Point and then past the golden beaches of Clifton and Camps Bay before climbing smoothly up Chapman’s Peak, where the blue mountains and the glittering ocean stretched out majestically in front of him, perhaps he might have been able to dream of worldwide fame and medical immortality. Instead, on grimy old Main Road, he was just another middle-aged white commuter jammed to a standstill in a small and tinny car—a popular 1962 model called the Toyopet Crown.

The gaunt surgeon had to fold his six-foot-two-inch frame into the cramped front seat. His short black hair, slicked down with a morning dash of Brylcreem, sometimes left an oily stain on the low interior of the upholstered roof of the car. He was a good-looking man, even if his ears stuck out too much like jug handles for the comfort of his own vanity, but Barnard sometimes wondered if driving his wife’s car made him look like a bank clerk. Who would guess, either by looking at his clothes or car, that he was the country’s premier cardiac surgeon—a man accustomed to flipping open hearts? No one else trapped on Main Road that evening would have glanced over at him and imagined that he barely flinched when he encountered something as terrible as the tangled cluster of cardiac abnormalities known as a tetralogy of Fallot—the congenital heart defect that would have otherwise killed those hundreds of blue and tiny babies he had saved on the operating table.

Louwtjie, his wife, enjoyed the anonymity of driving the unremarkable little Toyota. Yet Christiaan Barnard had never been interested in obscurity. Two weeks earlier he had turned forty-five—the same age as the unquestioned frontrunner in this race. Norman Shumway, based at Stanford University, in California, was already celebrated as a great American surgeon and a master of transplant research. Now, more than ever, Barnard craved recognition for his own brilliance. He knew this might be his last chance.

Washkansky’s health had continued to deteriorate as speculation surrounding the world’s first heart transplant intensified. Although Barnard had tried to keep his plans for the operation secret, that morning the Cape Times, quoting “a hospital source,” revealed that surgeons were “on standby to perform a human heart transplant.” The brief report suggested that the surgical team would “probably be led by Professor Chris Barnard.”

It had been another day of grinding emptiness in which they seemed as far from finding a donor for Washkansky as they had ever been. Flicking on the car radio just after six, Barnard realized hazily that he had switched on the national evening news. The first few words slipped from the car’s speakers in a senseless blur—but the final phase jumped out as if intent on wounding him: “…a heart transplant at Stanford Medical Center.”

The words hit him with shocking force. His hand reached out instinctively to crank up the volume, but the robotic newscaster had already moved on to another story, something about the high morale of the South African Defense Force. Barnard stared in anguish at the radio, as if he might force a miraculous replay of the report he had just missed. It was, of course, useless. And Barnard was suddenly sure of it. It was over. He had lost the race.

Shumway had done it. Jesus! Shumway won.

He had not even needed to hear Shumway’s name. Stanford meant Shumway—the same coolly acerbic and grinning surgeon Barnard remembered from ten years earlier. In 1957 and the first six months of 1958 they had worked together under Owen Wangensteen and Walt Lillehei at the University of Minnesota. Barnard knew that Shumway had little regard for him. He didn’t care, because he, sure as hell, had never cared much for Shumway.

Barnard’s quest to become the first surgeon to transplant a human heart was driven in part by his desire for a measure of revenge. He wanted to prove that he was more than just some dumb Afrikaner from a despised country. He thought he was just as smart as Shumway. He was just as dedicated and just as inspired. He didn’t know then how much the rest of the world might care about the winner of the race. His ambition was far more narrow in its focus. He thought of all those who had mocked or sneered at him in the past. Barnard pictured the surprise, perhaps the awe, in their faces when one day they might hear that he had made history.

His dream now lay in ruins. If Shumway had made the SABC (South African Broadcasting Corporation) news, that surely meant he had successfully transplanted a human heart. Barnard yearned for a twine of hope to which he might cling—but the sound of hooting and shouting made him look up instead. A cop in a brown uniform and white gloves gestured impatiently at him. Standing tall and grand on a wooden box, from which he directed the passing cars like an imperious conductor, he stared witheringly down at Barnard.

“Hey!” the traffic cop yelled above the noise of snarling traffic. “Are you blerrie [bloody] stupid?”

The surgeon drove home in a daze. When he got back after a typical day Barnard usually burst through the front door of The Moorings, the house he’d bought on the water’s edge at Zeekooivlei (an Afrikaans name meaning Hippopotamus Lake), in an ordinary suburb on the edge of Cape Town. He would kick off his shoes and socks and head for the bedroom, leaving a trail of clothes for his wife to pick up while he soaked in a hot bath. Barnard would then dry himself, flop down on the bed and cover his face with a pillow while he recovered from the day.

But this evening was different. By the time he reached home he was deeply agitated—especially when Louwtjie shrugged and replied that she had not listened to the news and so could not tell him whether Shumway had already done a transplant. The weariness in her voice suggested she cared little either way. She was more interested in the unlikely dream of her husband getting home at a decent hour than in his pursuit of medical stardom.

An irate Barnard brushed past her and reached for the phone. He called Groote Schuur Hospital where he was finally put through to François Hitchcock, a young registrar who had been among those assisting him in transplanting the first kidney on the African continent in early October. Hitchcock had since been given a place on the cardiac team. He quietly explained to Barnard that he had been working and had not had time to listen to his radio. He had no idea what Shumway might have done.

“You’d better go out and find a donor now!” Barnard snapped.

He slammed down the phone and scrambled for the telephone number of the state-run SABC. He was still convinced the race was over. Barnard felt it in his bones and aching hands. His rheumatoid arthritis had been diagnosed in the bitter Minnesota winter of 1956. He knew that it was an incurable disease. While a student doctor in Cape Town, his first patient had been an old woman crippled so badly by the illness that she could no longer wash or feed herself. When he was told that he suffered from the same ailment, his future threatened to collapse around him. How could he cut and heal when his own hands were so damaged?

It took him almost twenty minutes to locate the relevant editor on the news desk who could confirm that they had run the Stanford story. Barnard gripped the phone as tightly as his hands allowed.

And then, slowly, he let a long breath slide from him. The SABC, picking up on an American wire report, had merely reported Shumway’s readiness to carry out a transplant. He had not, as yet, fulfilled his ambition. Shumway was frighteningly close. Yet, as long as they lacked a donor at Stanford, Barnard still had a chance. Relief swept through him.

Groote Schuur Hospital, Cape Town, South Africa, December 2, 1967

Eleven days later, on a sweltering Saturday afternoon, the hospital seemed desolate. Before his round of the wards, including A1, where Washkansky lay dying, not one nurse or resident seemed to share Barnard’s craving for a cigarette. They all claimed to be nonsmokers. The surgeon was incredulous.

“What kind of people are you?” Barnard yelled.

The race again seemed to be slipping away from him. His American rivals—Shumway, Lower, and Kantrowitz—had already amassed a vast bank of transplant research that mocked his own limited experience. He knew that each surgeon in that esteemed trio was now preparing separately for the first clinical trial. Shumway led a crack team at Stanford, while Lower, his former research partner, headed his own unit at the Medical College of Virginia in Richmond, where the great kidney transplant pioneer, David Hume, was desperate that they should be the first to claim the heart. At Maimonides Hospital in Brooklyn, Kantrowitz had at his command a $3 million grant and thirty-five international researchers and surgeons.

Barnard relied instead upon his younger brother, Marius, who was just making his way in cardiac surgery, and their lab’s untrained “nonwhite” staff. Chris and Marius argued bitterly and frequently—but they were bound together by love for their father, Adam, a Calvinist minister who had suffered in the harsh desertlike region of the Karoo. Adam Barnard and his family had been reviled by the local Afrikaans community in the small town of Beaufort West because he preached in a colored church. Chris and Marius’s sense of isolation and insecurity had been forged amid such hostility.

They had still not endured the same hardship as the men they worked alongside at the Animal House. Victor Pick was a colored man from the barren Cape Flats. Hamilton Naki, like the imprisoned Nelson Mandela, was a Xhosa. Apartheid dictated that they could never officially claim to be anything more than a laboratory attendant and a former gardener turned cleaner. But Victor ran the lab and opened and closed the dogs, removing and transplanting kidneys and hearts alongside Marius. And Hamilton proved himself a competent anesthetist and an even better experimental surgeon. Chris taught them well, but they had both exhibited an instinctive aptitude for the work.

By mid-November 1967, the unlikely Cape Town team had transplanted forty-eight hearts in dogs—250 less than Shumway and 210 less than Kantrowitz in New York. Unlike the Americans, who could restore their transplant-dogs to full health for a year and more, the South Africans’ longest survivor died after ten days. Yet Barnard insisted that “in over ninety percent of [our] experiments the new heart had begun to beat regularly. It was a technique built on that developed by Shumway and Lower, who had experimented on more than 300 dogs. The body of their work was formidable—especially in their studies of rejection. With their findings joined to ours, there was little sense in continuing the further sacrifice of animals.”

Barnard had, in his own words, “plagued [his chief cardiologist] Val Schrire day and night” for permission to transplant a human heart. Finally, despite also suffering from kidney and liver failure, Louis Washkansky was put forward by Schrire as a possible recipient. For once, the meticulous cardiologist set aside the empirical evidence and spoke of Washkansky as a fighter—a fifty-three-year-old former boxer who refused to give up until he was “knocked out for good.”

While Washkansky believed utterly in the transplant, his wife, Ann, worried that he regarded the Afrikaans surgeon as an improbable Godlike figure. In Yiddish he called Barnard “the man with the golden hands.” Ann Washkansky thought, rather, that Barnard looked like a young Gregory Peck. That would have been great if she had been standing in line for a Saturday-night movie. But this was a man who wanted to remove her husband’s heart from his chest. She shuddered at his audacity. Louis, however, was emphatic. “Stop worrying, kid,” he always said. “Everything’s going to be just fine.”

On that quiet Saturday, however, it suddenly seemed to Washkansky that nobody cared. He looked angry and miserable when Barnard approached his bedside. The two doctors on the transplant team who monitored his condition most closely, M. C. Botha and “Bossie” Bosman, had visited Washkansky earlier that morning. They had promised him cheerfully that that they would see him again on Monday.

Washkansky said softly that they had gone fishing—there was no need for him to add the words “while I’m dying…”

Barnard tried to reassure him, reminding Washkansky that the entire team was on constant alert. They could be ready for surgery within an hour of a donor being found.

“I’m getting the hell out of here,” Washkansky wheezed.

He was too ill to move. Washkansky started coughing and, as usual, brought up blood. His hands were trembling as he pressed a peach-colored tissue to his mouth. He spat and the tissue turned red.

Barnard knew that Washkansky’s heart had been reduced to a third of its normal pumping capacity. The second of two massive heart attacks had destroyed most of his left ventricle. After studying the initial angiogram of Washkansky’s heart, Barnard had told Schrire that surgery would be pointless. Nothing could save such a heart. And there was serious doubt, now, that the big man would survive long enough for them to even attempt a transplant.

Washkansky, stretched out like a corpse on his bed, asked Barnard if he thought they would soon find a donor.

“Maybe,” the doctor murmured. “I hope so… yes.”

“It was one of those lies you tell,” Barnard wrote later, “to keep courage and hope both for yourself and the patient. I had no way of knowing when we might get a heart for him—if ever.”

The tension was almost unbearable. By two-thirty that afternoon the man with the golden hands could stand it no longer. He decided to drive home. Another day had disappeared. Barnard could only hope for tomorrow—and pray hard that night for a heart.

Stanford Medical Center, Palo Alto, California, December 2, 1967

That same day, in the early hours of a cold California morning, death closed in on another small white room. Norman Shumway’s thirty-five-year-old patient, a potentially ideal candidate for a heart transplant, slid away slowly. He had developed terminal heart disease after a long period of radiation for Hodgkin’s disease. Shumway and his young chief resident, the cool and erudite Ed Stinson, were convinced that a transplant could save him. An extensive course of radiation had probably caused his chronic heart failure, but at the same time they believed that his diminished immune system would be too weak to reject a new heart. They just needed a donor.

Shumway stood on the brink—but he would not wish death on anyone. He could not part the blinds, slatted against the gray dawn, in the hope that he might see an ambulance screaming around the bend along Welch Road carrying a potential donor strapped to a stretcher. Shumway was not ghoulish. He was calm rather than frantic. But he was still a man who could not keep a lid on his ambition forever. Shumway needed a heart to save his patient, and to fulfill the destiny he had been inching toward for nine long years. He needed a heart that was still beating and just waiting to be taken. Shumway, having left nothing to chance for so long, needed a slice of random luck to break the heavy spell of waiting.

He might have found a donor more readily if he was still up on the fifth floor of the old Stanford-Lane Hospital in San Francisco, where he and Lower, his close friend, had first transplanted dog hearts in 1958. There were many more downtown trauma victims there than on the sleeker streets of Palo Alto. Shumway knew nothing of Barnard’s plans, but as the days grew shorter, he felt a growing urgency.

He tried to amuse his team with shards of black humor. It did not even take the distant howl of an ambulance to prompt another wisecrack. Once, to pass the time, Shumway made a sign with a saying that seemed to encapsulate the curious life of the transplant surgeon. He stuck the wry slogan to the back of his office door. It made him smile while he waited.

WHERE THERE’S DEATH, THERE’S HOPE…

Shumway and Lower had moved toward this moment through a radical decade. Beginning eight years before Barnard, they had perfected their innovative surgical technique and also done more than anyone to study ways of countering the menacing threat of rejection. As a result of their copious research, they now understood that the immune system, in an instinctive defense mechanism, would begin to reject and destroy a transplanted heart after seven or eight days. Yet some of their dogs were leaping around, thriving and eating “heartily,” as Shumway would quip, deep into their second year with a new heart beating in their chests.

Lower knew that Barnard had copied the technique directly from him while spending three months in 1966 at his lab in Richmond, Virginia. When another South African in Virginia, a lab technician named Carl Goosen, warned that Barnard had told him furtively that he planned to return home to Cape Town to carry out the world’s first transplant in a human, Lower had simply shrugged: “How can he?” Barnard had done nothing in transplantation. Even if Lower and Shumway’s transplant method could be emulated by a competent surgeon who studied their many detailed research papers on the subject, Barnard would still need years of work before he could equal their practical familiarity with rejection.

Shumway remembered the Afrikaner vividly from their time together in Minnesota. While Barnard had been a relentless worker and a bright operator he’d often appeared, even in the competitive world of American surgery, aggressive and self-absorbed. He was regarded as overbearing by most of his fellow residents. His severe crew cut, those big ears, and a loud and braying Afrikaans accent had not endeared him to the others. Shumway, by contrast, was engagingly laconic. He was the cleverest and funniest of all the outstanding residents at Minnesota. You could tell a joke to Shumway and be assured that he would reply with an even sharper riposte. And Shumway, unlike the more painstaking Barnard, was a brilliant surgeon. Christian Cabrol, a smart and witty resident from Paris, marveled at the way Shumway produced the most beautiful stitching with simple exactitude. Such clarity of purpose and confidence epitomized Shumway both in and out of the operating room. “Norm Shumway,” a brooding Barnard once heard Cabrol say, “is serenity.”

Shumway and Lower still regarded the race as essentially a friendly private contest. They rarely spoke of Kantrowitz, let alone a complete outsider like Barnard. Their names had been entwined for so long that they kidded each other as to who might win. They knew that when the moment finally arrived they would share, and quietly rejoice, in each other’s glory. It would mark a sweet victory and establish cardiac transplantation as a routine medical procedure.

Lower had come close the previous fall, only to be blocked by blood-type incompatibility between his recipient and potential donor. At the start of October 1967, Shumway had stressed his own readiness to operate. He soon found a recipient—the unfortunate man who had swapped Hodgkin’s disease for chronic heart failure.

While he searched for a donor, Shumway sensed the need to familiarize ordinary people and the more reactionary members of the medical community with a supposedly bizarre concept. He understood that the world still swooned beneath a ludicrously sentimental notion. The heart, rather than the brain, was regarded as the defining characteristic distinguishing one person from another—the big-hearted hero from the hard-hearted miser, the cold-hearted killer from the young-at-heart pensioner.

Shumway knew that it was just bad writing, and fuzzy thinking, but he lived in the real world. Everyone seemed in thrall to clichés of the heart. No blues singer sang of his broken lung or aching liver; Tony Bennett had not left his kidney in San Francisco. A kidney transplant, while still startling, could at least be approached by most people with some detachment. And so the kidney, and then the more technically challenging liver graft, had inevitably preceded the heart in transplant history.

While he waited, Shumway pressed ahead with his crusade to prepare America for cardiac transplantation. He granted an interview to the Journal of the American Medical Association (JAMA). Their exclusive was printed on November 20, 1967: “ ‘We think the way is clear for trial of human heart transplantation,’ says surgeon Norman E. Shumway, MD. ‘We have achieved a degree of experience with heart transplantation in the laboratory with which we feel confident we can take appropriate care of the patient with a cardiac transplant. Although animal work should and will continue, we are none the less at the threshold of clinical application.’ ”

Twelve days had since passed and the recipient was close to death, but Shumway held his faith while he continued the long vigil. He had always been a patient doctor.

Maimonides Medical Center, Brooklyn, New York, December 2, 1967

Adrian Kantrowitz, a redoubtable man at six feet, two inches tall and weighing 260 pounds, cut a less serene figure as, again on that very same day, he stared down at the baby with the miraculous hair. They all thought Jamie Scudero was beautiful. His face was perfectly round and chubby while his huge eyes were dark and alert. Whenever the passing nurses paused to look in at Anna Scudero watching over Jamie they would say of her new baby, “Oh, what wonderful hair!” or “Boy, that’s what I call a head of hair!”

The surgeon, however, was almost completely bald. He had turned forty-nine in early October. Kantrowitz was at his surgical peak. It did not matter that Shumway was also on the verge of success. Kantrowitz had read the previous week’s issue of JAMA, but he felt technically and mentally equipped to do what no other doctor had yet dared try.

The operation itself would be relatively uncomplicated, a replica of his hundreds of dog-heart transplants. Kantrowitz knew that the primary battleground would be the fight against rejection. How the human body would react to a transplanted heart remained uncertain. Yet he was convinced that he had been cannier than Shumway and Lower in choosing an infant transplant. His research on puppies echoed earlier scientific findings that an undeveloped immune system was more likely to accept a transplanted organ. Even without any immunosuppressive drugs, one of his frisky dogs was still alive 119 days after receiving a new heart.

Looking down at Jamie Scudero, Kantrowitz forgot about Shumway and Lower. He confronted forces more powerful than any of them. A combination of deadly cardiac flaws—pulmonary atresia with patent ductus arteriosus as well as atrial and ventricular septal defects—lurked deep inside the baby.

Kantrowitz had been at this exact point eighteen months earlier, when he had tried to save the small Gypsy boy by using the heart of an anencephalic baby born to Richard and Rhoda Senz. The raw drama of that night still haunted him, but he was determined to try again. A few weeks before he had attempted that transplant, in June 1966, Kantrowitz had made the front page of The New York Times with the news that, during a groundbreaking six-hour operation, he had implanted the world’s first permanent left ventricular assist device, described wrongly by some journalists as “an artificial heart,” into the chest of a terminally ill sixty-three-year-old woman named Louise Ceraso.

Her breathing and circulation improved markedly after her operation and yet, thirteen days later, with Kantrowitz at her bedside, she died on May 31, 1966. The success of the actual implantation, and his familiarity with death, did not lessen his distress. “When you lose a patient,” Kantrowitz said, “you can only feel a sense of failure.”

His fierce desire to save hearts remained. Brushing aside the likelihood of yet more international publicity for a modest community hospital in Brooklyn, he pressed ahead with his plan to transplant a human heart. The administrators recoiled in alarm. Cardiac transplantation still seemed a step too far—even for Kantrowitz.

Yet he was driven on by the knowledge that, in 1966, he had been the nearest of all four to grabbing the grail. He had deliberately not revealed any details of his previous human transplant attempt at the surgical conferences where he often met Shumway and Lower. Kantrowitz respected his rivals but he believed that daring, as much as methodical preparation, would be just as vital when the first human heart was finally transplanted. He was convinced that the discrepancy in their characters was one of the reasons why Shumway seemed to have taken a subtle dislike to him. Shumway was more measured while Kantrowitz was decidedly brash. Shumway engaged in discourse with Nobel Prize winners in the California sunshine while Kantrowitz walked among the braided and black-clad Hasidic Jews in a New York ghetto. Shumway was cardiac transplantation’s solid pioneer, Kantrowitz the risk-taking experimentalist who planned to salvage the heart on two different fronts—through mechanical assist devices and transplantation.

The race, for Kantrowitz, had been condensed into its own tight little triangle. Shumway at Stanford, Lower in Richmond, Kantrowitz in Brooklyn. While there existed a polite wariness between Kantrowitz and Shumway, Lower was warm and open. Still, Kantrowitz regarded it as natural that even he and Lower did not swap anecdotes about their respective plans. Some details of the race demanded discretion.

At least they agreed that they were all hampered by timid medical committees and ignorant legislators who refused to sanction brain death as a permissible concept in the United States. Kantrowitz would have liked to take a living heart from a brain-dead patient—but the law suggested that he might be charged with murder.

A succinct letter had been sent on November 24 to the same 500 hospitals across America that had been contacted previously by Maimonides in their search for an anencephalic donor: “We are again urgently seeking an anencephalic donor for life-saving purposes. If you have such an infant (or a patient at term with such a live fetus) within the next week, wire or call collect immediately. We are prepared to transport baby and nurse (or doctor) and mother. Be assured that all moral considerations with regard to the baby will be observed. Please accept our thanks for your cooperation last year in a similar situation.”

And still they waited. Jamie Scudero’s gorgeous head of black hair grew while his heart withered. It was unusually thick and glossy for such a sick infant. On that second day of December, a peaceful Saturday in Brooklyn, Jamie was exactly two weeks old. It felt to Anna Scudero as if she had hardly slept for those fourteen days and nights. Everyone at Maimonides showed her kindness and encouragement—but only Kantrowitz had the courage and power to save Jamie.

He saw Anna again that afternoon on his last round. He was about to return home for the weekend to his own family, to Jean and their three teenage children, whom he had lately neglected. Kantrowitz told Jamie’s mother that the call might come at any moment. He urged her not to despair. They would find a donor. The transplant would happen soon—perhaps even that very weekend. “It could be tomorrow,” he said hopefully.

Anna nodded as the surgeon stretched out his hand to her. “Tomorrow,” she said softly.

“We just need a little luck,” Kantrowitz said.

She nodded. Anna had yet to hold her baby, but she could not stop smiling as she looked down at a sign the nurses at Maimonides had placed at the bottom of Jamie’s crib: “If you can’t do nothing with my heart, please do something with my hair.”

“Yeah,” Kantrowitz murmured. “We’re gonna fix his hair. And then we’ll give him a new heart.”






Two OUT OF THE COLD
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The race began nine years earlier, during the hot and endless summer of 1958, when two young men in masks stood over a tail-wagging dog. In the dingy fifth-floor laboratory of the battered old Stanford-Lane Hospital in downtown San Francisco, Norman Shumway and Richard Lower chose their frisky mongrel carefully. Using extreme cold to bend and slow time in a building that creaked and groaned in the heat, they hoped to make a small slice of history. Shumway and Lower had not known each other for many months but they were already fearless explorers of the heart.

They planned, in another of their quiet experiments, to stop the dog’s heart for sixty minutes. But they did not intend to watch aimlessly over a corpse. A heart-lung machine, circulating oxygenated blood through the dog’s brain and body, would keep their furry patient alive. Yet while the machine took its place as a life-giving pump, the heart itself would remain utterly still in an icy solution of saline. Denied both blood and oxygen for the entire hour it would become a “dry” field, its relatively bloodless state providing ideal conditions for surgery. Lower had raised an eyebrow when Shumway first suggested that they should try to arrest and then safely restart a heart after sixty minutes. No one had ever achieved such a feat.

Lower whispered a few words to the mutt, tickled it behind the ear, then stroked it gently. He hoped fervently that they would not lose the dog. Shumway, the master of cold, monitored his two liters of isotonic saline. Chilled to between 0 and 5 degrees centigrade (32 to 41 degrees Fahrenheit), the saline would irrigate and protect the dog’s heart. Shumway had already primed the humming heart-lung machine with the required three liters of canine blood that, flowing fast and red through the lines of tubing, would circulate oxygen through the rest of the dog, from the tips of its ears to the pads of its paws. This fresh but cool blood, drained from individual donor dogs, had been lowered slightly below normal body temperature to 32 degrees centigrade (89.6° F). Only the heart would turn dead cold in saline. Only the heart, the most voracious consumer of oxygen in the body, even more so than the brain, would have to survive without the basic source of life—oxygen-rich blood.

They knew that this revolutionary technique, which Shumway called “topical hypothermia,” could transform the pioneering art of cardiac surgery. If it - could be proven to work, there would be no need for the damaging injections of concentrated potassium used to cause cardiac arrest before surgery, and no need to jam the operating site with catheters to infuse the heart with cold blood during surgery. Topical hypothermia would allow the surgeon to cut open and work on the heart in such a way that he would be spared the cluttered tubes and bloody leaks that usually obscured his vision and hampered his work.

Even more significant, Shumway and Lower would have shown it was possible to completely protect the heart for that same length of time. An hour’s operating time would open the previously sealed door to far more intricate surgery, allowing for the correction of the most complicated of heart defects. They did not know it then, but their experiment would soon make transplantation a practical reality. That revelation remained, for the moment, hidden even from them.

Lower looked up at the big clock on the wall. Shumway nodded. It was time. He reached for the anesthetic, a solution of pentobarbital sodium. While Lower patted the dog one last time, Shumway silently slid the needle home.



Shumway had become a champion of the cold in Minneapolis, at the Minnesota University Hospital, where he spent much of the 1950s. Apart from witnessing the rise of the world’s first open-heart program, Shumway learned to appreciate the power of hypothermia amid the invasive weather. In the freezing and isolated Midwest they spoke proudly of “Minnesota cold.” It was the kind of cold that, if you allowed it the opportunity, would turn your skin blue.

In the streets of Minneapolis and St. Paul they delighted in the much repeated fact that once, in 1885, a reporter from New York had described their twin cities, in print, as “another Siberia, unfit for human habitation.” The St. Paul Chamber of Commerce had responded defiantly the following year by launching a Winter Carnival to prove that the region was not only “habitable but that its citizens were very much alive during the most dominant season.” That defensive response soon gave way to a haughtier cool. Every year an ice castle, made from the frozen waters of Minnesota’s “10,000 Lakes,” rose up in shimmering grandeur at their carnival of cold.

The young Shumway came from a slightly milder world. Born in Kalamazoo, lost halfway between Chicago and Detroit, he had been raised in Jackson, a small Michigan town. While there was often ice and snow in the long, dark months that bridged the years, the winters of Jackson were nothing like those that engulfed him in Minnesota. He arrived as a medical intern in the fall of 1949 and was soon exposed to the raw elements. Shumway didn’t care much. He was more intrigued by the idea of working under the inspirational John Lewis and, later, Walt Lillehei.

The two great pioneers of open-heart surgery were compelling men. Lillehei sported sharp suits, alligator shoes, grinning good looks, and a flashy Buick convertible while Lewis, his old medical-school buddy, emerged as the ultimate Renaissance man. In addition to being an accomplished surgeon, Lewis wrote and drew beautifully. He climbed mountains, dabbled in early electronic computing, and read Kafka and Joyce in between drinking martinis with Lillehei at Mitch’s or the Parker House, where a band played Dixieland jazz all night long.

Unlike Lillehei, who surrounded himself with a large group of junior residents, Lewis was an individualist. Shumway described him as a lone eagle, with his refusal to build a team his only real flaw as a surgeon. Yet to the rare intern or resident he regarded as exceptional, Lewis showed great generosity. He loved Shumway’s humorous disdain for academic authority. Shumway, in turn, admired the precision of Lewis’s thinking and the quality of his jokes. They became a star pairing during their hospital rounds.

Beneath the banter they were fiercely serious; and Lewis burned most whenever he entered the cold, still world of hypothermia. Down in the basement of the University’s Millard Hall he encouraged Shumway in the early 1950s to study the physiological impact of lowering the body temperature of an anesthetized dog to around 28 degrees centigrade. With the heartbeat slowed to almost half its normal rate, it became possible to use tourniquets to close off the superior and inferior venae cavae while clamping the pulmonary artery, which sends blood to the lungs, and slice into the right side of a dog’s heart. They would then sew shut the incision and release the clamp and tourniquets to allow the heart to resume pumping blood around the body.

They closed the chest in less than six minutes—the time allowed for a quick procedure inside the heart before lack of oxygen caused brain damage. Lewis and Shumway then monitored the dog’s return to full consciousness. There were many early fatalities, but gradually they turned a surreal process into a routine procedure.

The most banal cliché of medical aid insisted that, after a person had been injured or stricken with illness, the immediate medical response was to keep the body warm by wrapping the patient in a blanket and serving up a mug of hot sweet tea. Cold was considered the enemy, a killer of tissue. Shumway had seen enough cases of frostbite during the Minnesota winters to appreciate the sentiment. Yet extreme cold did not destroy everything it enveloped. Shumway knew it could also save lives.

Wilfred Bigelow, a Canadian surgeon, had developed the concept of hypothermia in the late 1940s. He had always been fascinated by groundhogs and the way, through hibernation, they survived the bitter Canadian winters. He was intrigued by the natural reduction in heartbeat and the animal’s ability to survive underground without food. It was as if the cold ate into time. Weeks and months slid harmlessly past as the slumbering groundhogs remained buried beneath the packed ice and snow.

Bigelow became obsessed with hibernation and the idea that it could help him, as a surgeon, achieve the impossible and work inside a human heart. If the entire body was cooled to a point of near hibernation, would the heart be finally ready for surgery? Bigelow began to experiment, operating on the open hearts of almost a hundred dogs. He lost many, especially those whose body heat was reduced to below 20 degrees centigrade (68° F). Bigelow learned that this was the point from which no dog could be brought back to consciousness. But most of the others, cooled to between 25 and 30 degrees centigrade (77 to 86° F), would wake in water warm enough to steadily raise their temperature back to normal; and they showed no lasting mental or physical deterioration after surgery.

At the same time, hypothermia competed with the heart-lung machine as the best way to allow a cardiac surgeon to shut down the circulation of blood so that he might work on the heart. John Gibbon had toiled for decades in his Philadelphia laboratory as he attempted to build the world’s first successful heart-lung machine. In May 1950, Life magazine declared prematurely of Gibbon’s creation that “this robot, a gleaming stainless steel cabinet as big as a piano, will soon be tested on humans.”

It was in Minnesota, however, eighteen months after Shumway’s arrival, that Clarence Dennis became the first man to attempt open-heart surgery. On April 6, 1951, at the University Hospital, Dennis operated on a five-year-old while using his own hulking heart-lung machine. The operation went disastrously wrong, making hypothermia seem the more viable option.

On September 2, 1952, Lewis relied solely on total-body hypothermia to open the heart and work inside its chambers. Using an ice-packed tank and cooling blankets, Lewis and Lillehei lowered the body heat of five-year-old Jacqueline Johnson to 28 degrees centigrade (82.4° F). With her heart rate halved, Lewis split open the little girl’s chest. After isolating the right side of the heart with clamp and tourniquets, he opened it by cutting through the wall of the right atrium. Three minutes into the operation, Lewis located the hole in her heart. It was a simple ASD (atrial septal defect). Lillehei watched the clock and counted the seconds. Lewis had exactly two minutes to sew it shut and get out of the heart so that oxygen would be able to return to the brain before the six-minute barrier was reached. He stitched this way and that, his hands moving swiftly but calmly.

Two minutes later, making it five minutes since her brain had been oxygenated, Lewis deftly closed the atrial wall. He had a minute left. Lewis checked his work one last time. With thirty seconds remaining he unclamped the tourniquets.

The tiny heart began to beat again, a touch reluctantly until Lewis gently massaged it back into a healthier rhythm. After stitching up the chest, they lowered her into a second tub, one containing warm water. Lewis had done it. He had become the first surgeon to work successfully inside an open heart. The girl breathed. She lived. Lewis and Lillehei clutched hands across her warming body.

Eleven days later, cured and recovered, Jacqueline Johnson went home. The momentous start of open-heart surgery was confirmed the moment Lewis announced the operation at a medical convention later that month. In the wider world, the Minneapolis Tribune was the first to break the news. The newspaper praised Lewis’s work, which, apart from saving a young life, “seems to give surgeons a method, long sought, of putting the knife into the live human heart in plain sight.” By September 30, 1952, even The New York Times had joined the chase with a catchy headline: “ ‘Deep Freeze’ Girl Making Rapid Recovery.” The world’s love affair with heart surgeons had begun.

Eight months on, against a backdrop of even wilder public excitement, Gibbon finally became the first surgeon to save a human patient while using a heart-lung machine. On May 6, 1953, in Philadelphia, Gibbon’s invention kept Cecelia Bavolek, an eighteen-year-old girl, alive for the twenty-six minutes it took him to repair an ASD and restart her circulatory system. She recovered fully, but Gibbon’s next two attempts ended in the death on the operating table of a pair of five-year-old girls. He declared a moratorium on the use of his machine and never operated on the heart again.

Lillehei, almost as brilliant a showman as he was a surgical innovator, was ready to lift the drama to an even higher level. Without a heart-lung machine, and driven by the need to transcend the clock-watching constraints total-body hypothermia forced on the surgeon, Lillehei pursued alternate methods of opening the heart. He opted for a revolutionary and dangerous technique called cross-circulation that he hoped would give him enough time to repair more complex cardiac defects.

On March 26, 1954, Shumway was the young resident chosen by Lillehei to scrub in on a landmark case. They peered down at the table on which thirteen-month-old Gregory Glidden lay. At 10:00 a.m. the baby’s chest was opened. He and his father, Lyman Glidden, both lay anesthetized on two tables set a few feet apart. Lillehei had linked them together with a small oscillating finger pump borrowed from the dairy industry, a beer hose, and a series of cannulae which passed blood from the groin of the man to his son, guiding it up toward an artery and then into the aorta, which transmitted the reoxygenated blood through the little boy before it was routed back into the father’s larger body. One heart and a pair of lungs, belonging to the father, kept both bodies alive while Lillehei prepared to open the boy’s heart.

For twelve and a half minutes, the father’s blood circulated through his son. In that time, high up on the ventricular septum, the wall that divides the ventricular chambers of the heart, Lillehei uncovered a hole he identified as a VSD (ventricular septal defect), a more taxing surgical test than Lewis’s and Gibbon’s ASDs. Lillehei worked coolly as his small headlamp moved in curious jerks and twitches. The strange tilt of his head, a result of surgery on his cancerous neck four summers before, was permanent. And it made him fear death less than most men.

Twelve silk stitches sealed the VSD. Lillehei closed the outer wall of the heart. They opened the clamps that had shut off the vessels and, in that instant, the little boy’s heart began to beat. Nineteen minutes after connecting man and boy they could unhook Lyman and stitch up the hole in his groin. The radical cross-circulation technique had worked seamlessly.

But after a rapid improvement, Gregory Glidden fell ill again. His breathing difficulties were caused by pneumonia rather than a defective heart. Eleven days after surgery he died.

Lillehei was undaunted. On April 23, 1954, Ronald Schmidt’s circulatory system kept alive his four-year-old daughter, Pamela, while Lillehei repaired a VSD in thirteen and a half minutes. A week later, on April 30, Lillehei hosted his first press conference. With his immaculate timing and sense of occasion, Lillehei gave an almost imperceptible nod of the head. A side door opened, and a little girl in a yellow dress walked toward her doctor. Her cheeks reddened as she smiled at him. “This is Pamela,” Lillehei said.

The small girl was a study in brown-eyed beauty. “Pamela’s going to be just fine,” he assured the amazed reporters. “Her whole life is ahead of her now…” The man in the alligator shoes grinned at the girl in the yellow dress. There would be no stopping him and his Minnesota boys now. They were in the heart forever.



By the time Shumway arrived in California, three years later, he had long since abandoned his original ambition of becoming a neurosurgeon. Minnesota had exposed him to the heart. Following Lewis and Lillehei into the most unexplored and mythic organ of the human body was irresistible. The brain, which had seemed so fascinating in the 1940s, could no longer compete with the exhilarating world of heart surgery.

Lillehei, by 1957, had discarded cross-circulation because, obviously, it threatened the lives of two people in the OR. It carried, as Shumway always cracked, the risk of a “two hundred percent mortality rate.” Lillehei had since carried out hundreds of open-heart operations while using a bubble oxygenator devised by Dick DeWall—his laboratory assistant and a former general practitioner. With outrageous simplicity DeWall had worked out how a fifteen-dollar pump, a beer hose, a plastic tube, some needles, and two filters could divert blood away from the heart while oxygenating it through his little machine, so that Lillehei could repair not only a VSD but the more complex tetralogy of Fallot.

The machine was ingenious, if not flawless, but Shumway was convinced that in conjunction with his own advances in hypothermia he would at last find a method of making cardiac surgery both safe and relatively “bloodless”—while protecting the heart in a way not even Lillehei imagined possible. By modifying Lewis’s method of hypothermia to his own “topical” variation, and concentrating all the cooling around the heart rather than spreading it throughout the body, Shumway would enable cardiac surgery to take its first giant step toward transplantation. He just had to find a setting to match the innovative hothouse of Minnesota—and a place where he would be given the opportunity to finally mold his own team.

The offer of a partnership with a surgeon in Santa Barbara had promised a new start. It proved, however, an excruciating experience. The old buzzard was the worst doctor Shumway had ever met. He was only in it for the money. After six weeks Shumway walked out and went searching for another job—this time at the University of California in San Francisco.

Shumway needed the job, and so, despite being a naturally shy man, he sold himself hard when he met with Leon Goldman, the university’s head of surgery. He discussed the extraordinary work he’d witnessed in Minnesota and stressed to Goldman that with such research allied to his clinical experience as a heart surgeon alongside Lillehei, he had a significant contribution to make. Shumway was on a roll when he looked up and suddenly saw that, far from being captivated, Goldman had fallen asleep in the middle of their interview.

At least they stayed awake at Stanford University a few weeks later. Yet it was made painfully clear to Shumway that he had little hope of becoming a heart surgeon in San Francisco. The hospital’s cardiac wing was dominated by the seriously conservative Frank Gerbode and the arrogantly skillful Victor Richards. There would be no chance for him to compete for cases with such a distinguished pair. He was offered, instead, the task of running the kidney machine—on the graveyard shift. Shumway would administer kidney dialysis to patients, whether it was at midnight or four in the morning. He was told to forget about heart surgery. It was the machine at night, for him, or nothing.

Needing to support his wife, Mary-Lou, and their three young children, Shumway took the kidney gig, for which he was paid $3,000 a year. He was told there was no possibility of a raise. As a means of earning a little more cash he also did some freelance private work, which was confined to breast biopsies and the mundane removal of gallbladders. It all seemed a very long way from the dynamism of Minnesota, where, as Shumway quipped, you practically had to invent an operation to get a place on a schedule crackling with flair and vitality.

Lower came to Stanford later that year, in the fall of 1957, from a more humble path. He had not been offered a place as a resident after his internship at the University of Washington in Seattle. Lower was not sure he would have accepted it anyway because he was still disturbed by the day he had seen a couple of senior surgeons kill a young woman when they tried to use a dog lung to oxygenate her blood. It was work pioneered in Minnesota, but the Seattle team had neither the skill nor the dedication of Walt Lillehei’s crew. After losing their patient, the head surgeon lit up a cigarette and shrugged as if it were no big deal. Jesus, Lower thought, how do these guys live with themselves?

Aiming to eventually become a GP, after acquiring a little surgical experience Lower accepted a residency at Stanford. On night call, one of his duties was to track down the kidney-machine guy, Norm Shumway, whenever one of his patients needed dialysis. His arrival marked a change of luck for Shumway, whose nights, until Dick Lower found him, had been miserable and tedious. Lower, a tall, athletic man who wore glasses, was stunned by the vast size of the kidney machine. It was big enough to fill a large patio. Shumway, in contrast, was an unassuming sight in his baggy clothes, old white coat, and comfortable shoes. Lower was immediately struck by his low-key friendliness. Although six years older than the twenty-nine-year-old Lower, the equally tall and lean Shumway acted more like his friend and contemporary on first meeting.

After a few nights together on the kidney machine, Shumway had suggested casually that they should do some daytime work together in the lab. Lower was thrilled. He was even more impressed by the fact that Shumway was stripped of bullshit. There was none of the conceit or envy that defined so many surgeons. Shumway just wanted to work, but found himself blocked by the men above him.

Although he was regarded as the premier cardiac surgeon on the West Coast, Frank Gerbode’s success on the open-heart table was limited. Like most of his peers, Gerbode followed the lead of Dennis Melrose, a South African surgeon based in London, in assuming that the best way to arrest a heart, and work on it in a bloodless field, was to inject it at the base of the clamped aorta with potassium. He lost around half of his patients. Shumway knew it was due to the high concentration of potassium—which, as even Melrose had begun to concede, damaged the heart.

Stanford-Lane Hospital, San Francisco, July 22, 1958

On the fifth-floor lab, with their hour-long experiment about to begin, Shumway withdrew the needle from the dog—a honey-colored mongrel. The anesthetic worked quickly. Shumway checked the heart-lung machine and his icy saline solution while Lower worked skillfully with the knife. He sliced through skin and then cut into the fourth intercostal, the muscles that reside between the ribs, on the right side of the chest. Shumway briefly inserted a cannula, or thin tube, into the right atrium, one of the heart’s four chambers, so that he could administer a powerful drug called heparin to prevent clotting.

Lower then peeled back the casing to reveal two lungs and a heart. The lungs were clearly visible, expanding and deflating with the dog’s breathing, while the heart remained enclosed in the pericardium. Shumway’s knife carved open that protective membrane-lined sac and uncovered the heart. Looking deeper into the cavity of the chest, the wonder of the circulatory system appeared again as a replica of that which appears in man.

The lungs and heart worked together to keep the fire of life burning. While the lungs resembled a pair of bellows, the heart was an inexhaustible pump. The bellows pulled oxygen from the surrounding atmosphere through the mouth and nose, down the trachea, into the lungs, where, mixing with blood, it returned along the pulmonary veins into the two chambers on the stronger, left, side of the heart. From the upper-left atrium the oxygen entered the powerful left ventricle of the heart, which, as the main pumping mechanism, sent freshly oxygenated blood racing along the main arteries and into the dense vessel beds found even in the outermost reaches of the body—keeping alive the tiniest cells.

Once the life-giving oxygen was burned it changed into carbon dioxide, turning the blood a wine-dark red before it was sent back up the circulatory system to pass through two great veins, the superior vena cava and the inferior vena cava, into the right side of the heart. From the right atrium the deoxygenated blood passed into the right ventricle, which, again working like a pump, sent it surging back into the lungs through the pulmonary artery. Blood then filtered through a meshwork of tiny vessels surrounding the numerous small air sacs of the lung, allowing the exchange of oxygen and carbon dioxide. As the carbon dioxide was breathed back into the outside world through the trachea, the constantly flowing blood was replenished and turned crimson again by new molecules of oxygen as yet another journey through the body began.

Shumway had hooked up the dog to a heart-lung machine that he and Ray Stofer, the lab veterinarian, had stripped down to the bare essentials. Their spinning-disc oxygenator had been transformed into a simple but precise mechanism with few gauges and monitors that could go wrong when the machine assumed the task of pumping and circulating blood. Everything Shumway did smacked of that same stark purity.

Lower sutured the pericardial sac to the edges of the wound around the sternum. This stitching formed a cradle into which catheters were sutured so that the saline could circulate through the heart in a continuous loop. Shumway cross-clamped the aorta, the main artery transporting blood from the heart’s left ventricle, and abruptly shut down the heart. The softly whirring machine took over and circulated blood throughout the rest of the body. And then they waited, their eyes flicking back and forth from the ticking clock to the motionless heart.

As in the dog, man’s heart was an incredible piece of raw machinery. Shumway described it as “a syncytium of muscle,” for it was a shell rather than a solid organ like the liver or a kidney. It was also the world’s most reliable pump. In that large and primitive laboratory, empty but for two men and a dog, the contrasting stillness and silence of a frozen heart seemed even more intense.

During the preceding two months, Shumway and Lower had used a series of thirteen dogs, weighing between 14 and 26 kilograms (31 to 57 pounds), to systematically determine the number of minutes a heart could be stopped and stored in saline. Their first five dogs had sailed past fifteen and twenty minutes, until, after half an hour, Shumway and Lower could perfuse the heart again with warm blood, shock it into restarting and gradually wean the animal off the machine and restore it to full consciousness. Shumway eased the barrier up to forty-five minutes with their next three dogs, and the result was another trio of barking mutts to pat and stroke once the dogs came around from the anesthetic.

Their experiments had become mesmerizing in their repetitive success. Yet sixty minutes was a far darker test. Perhaps they were due a failure after such a string of recoveries. Life in California, as Shumway had learned, was not always sunlit.

Lower stared at the small heart, so blue and inert in the saline, and shook his head. The heart looked totally dead. Anyone but Norm would have said there had to be a limit as to how far they could stretch time and deprive a heart of blood and oxygen. An hour extended deep into an obscure place, where, in the end, there could only be death.

It was still too early to test their theory. A mere twenty minutes had passed since the heart stopped beating. Usually so breezy and confident in everything he did, Shumway deliberately averted his gaze from the clock. He had known this one truth since he was a small boy. Time dragged when you were waiting and hoping so hard.

And so they talked instead, about sports and women, books and movies, finding a relaxed and ordinary way of passing the time in the midst of an extraordinary scientific experiment. Norm and Dick, as the two amiable men called each other, seemed curiously modest names for such a pair of medical adventurers. But such plainness suited their characters and surroundings. Their drab workplace, on the corner of Clay and Webster, was never meant to be a place for such grand dreams of the heart.

On rainy nights, in a cramped office deep in the narrow maze of corridors surrounding the laboratory, Shumway was forced to place a battered black bucket on his desk to catch the steady drip. Sometimes he and Lower opened a small umbrella and turned it upside down beneath the largest crack in the ceiling. In the lab itself the big sinks were covered in bare concrete. The plumbing was exposed, while surgical instruments had to be boiled in an old white pot over the gas burner in a far corner of the room. Apart from a new surgical table, it looked as if the Stanford research center had been untouched for the forty years of its existence.

In contrast to the sputniks and rockets blasting into space, Shumway and Lower’s quest was stealthy. They had nothing to hide, but it seemed that no one out there could possibly care about their experiments with cooling and stilling the heart. America instead appeared gripped by the novelty of hurtling through that cold blackness the world still called outer space.

It was a difficult quest. The U.S. space program had launched its first satellite almost six months before—on January 31, 1958. But only two more successful orbits were interspersed among five failures before the end of June. The Soviet Union was clearly ahead, having safely launched Sputnik 1, the world’s first artificial satellite, the previous October and followed it the next month by sending a passenger-carrying rocket into orbit. The first traveler in space was a dog called Laika.

Shumway and Lower were not yet in the habit of naming their dogs—but they cared for the eventual return to full health of the patient on their table as much as any Soviet space scientist might have yearned for Laika to return to earth in one piece. Laika was lucky. The fate of their own dog seemed less certain. The Stanford mongrel, who weighed an average-sized nineteen kilograms, looked small and terribly vulnerable.

Dick Lower glanced up at the clock. Like Lewis and Lillehei had done almost six years before in Minnesota, during the world’s first open-heart surgery, he counted off the minutes. Yet they were no longer racing against Lewis’s six-minute time bomb. The heart had been soaking in saline for forty-five minutes. They were moving into new territory.

Shumway and Lower fell strangely quiet in the last fifteen minutes. It was vital to them, and their radical new ambition, that the body stretched out before them should survive the hour and return to life. They would not allow themselves to be stopped by the death of a dog, but, at the same time, it would put a brake on their progress if it was proved that sixty minutes was a step too far.

As the clock’s black hands inched ahead they repeated their monitoring—rechecking the myocardial temperature with a tiny thermostat placed on the tip of a 22-gauge hypodermic needle. The dog’s body temperature, meanwhile, was maintained by a heat exchanger in the artificial circuit. Arterial pressure remained constant. Only five minutes were left.

They had already decided that they would allow the oxygenator to run for at least another half-hour, as circulatory support, if and when they managed to restart the heart. They had required as little as thirteen minutes of mechanical backup after chilling the heart for three-quarters of an hour. But this would be different.

Shumway and Lower worked quickly when they reached their target. After exactly one hour the aorta was unclamped, blood flow was restored, and the temperature rose steadily while the oxygenator worked alongside in humming tandem. There was little need for words when the heart soon began to fibrillate. It looked good, though they dared not celebrate yet.

Shumway, concentrated and ready, helped the dog with a small electric shock. The heart began to beat instantly. It still meant little as long as the oxygenator kept spinning, providing support to the dog’s circulatory system. They did not ask the question out loud, but it echoed through them. Could the heart work alone again?

There was only one way to find out. After waiting and watching for another agonizing thirty minutes Shumway finally said the words: “Pump off.”

They stared anxiously at the beating heart, waiting for it to stutter and collapse. Lower looked down into the pulsing cavity. He took a breath and smiled. Shumway grinned back at him through his mask as the heart, strong and sure, absorbed the burden of circulation and maintained an even pulse. They had done it. They had taken a frozen heart past the sixty-minute mark and then brought it back to life.

After they had closed up the chest, they waited for the dog to come around. It did not take long. The pooch opened his eyes and, a minute later, alert and breathing easily, flicked out a long pink tongue to lick Lower on the hand.

“Christ,” Shumway said, his eyes glinting above his mask as he stared across the steel table at his friend, “we could do anything…”
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