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Author’s Note

There are times when a story finds you, and not the other way around. This one begins with a telephone call from an old friend… a friend who happens to be a brain surgeon.

Dr. Michael DeGeorgia invites me to his small, square office on the campus of Cleveland’s Case Western Reserve University. When I arrive, he kindly asks me to take a seat, because some stories are better told when you aren’t in danger of falling over. “I’d like to show you something,” he says, reaching into his bottom desk drawer.

It’s a shoe box, slightly worn. He slides the unassuming package across the desk and I lift the lid with some eagerness and a touch of trepidation. “It’s not a brain, is it?” I ask. No, he tells me. Or at least, not exactly.

A computation notebook, faded and brown and labeled Massachusetts Institute of Technology, lies on top. The name Robert J. White has been written on the front. As I turn the pages, I see cramped writing, old glue, and spots of rust here and there. “Probably mouse blood,” Michael says. It’s an experimental record. I hold in my hands notes from a long journey, one that would take its creator from early experiments on mice and dogs to bizarre surgeries on monkeys—and a daring attempt to relocate the still-living brain.

“He tried to transplant a head?” I ask. He didn’t try, Michael corrects me. He succeeded. And no one has ever really told the tale.

At least, not until now.

What follows is perhaps the strangest story I have ever encountered. It’s ample proof of the old adage that the most peculiar tales are often the truest, and that the most haunted and fertile story-ground lies inside the human mind, with all its curiosity, desire, daring, and dread.



INTRODUCTION Meet The Resurrection Men

The brain: three pounds of gelatinous convolutions and a hundred billion nerves, invisible in its machinations but responsible for all we think, all we do, and all we are. So long as we have our consciousness, then we are we. Violence, accident, and disease may carve away at our tender bodies, but most people still understand the self as housed in the mind—the repository of our memories, our hopes and dreams. But if you remove the brain from the body that houses it… well, that’s another story. In fact, it’s this story.

Open your wallet and pull out your driver’s license. Many of us have a notation somewhere on the plastic indicating that we are organ donors, meaning in the event of our death, our organs may be harvested for the sake of saving another’s life. After checking that box, most people probably never give the possibility another thought. We gladly accept—we valorize—the transplantation of organs, but less than a hundred years ago, the mere idea would have seemed the demented imagining of a sick mind. To take a beating heart from a body harkened back to god sacrifices; to remove a liver from the dead to sustain the living would have been met with horror.

For centuries, institutions like the Catholic Church and common decency refused to allow even human dissection, resulting in bizarre and mangled ideas regarding the complex workings of the body. Early anatomists rendered the womb as a vase; the breasts they attached by tubes to the ovaries (assuming that somehow menstruation and breast milk were linked); and the brain, our most precious resource, they drew as a porridge of sludgy jelly. The spaces between organs—the ventricles, those hollows through which the blood could circulate—these mattered. The blood, in all of its seeming significance, carried the soul of humankind.

Then came the eighteenth century, with its resurrection men. Europe’s cities reeked of refuse and open-air toilets; milkmaids trudged up streets with their buckets all the day long, soot and dirt and flies smirching the cream they ladled to passersby. Given the bad nutrition, bad air, bad water, and general foulness of a populace unconcerned with regular bathing, disease was rampant. The peasant patient often found his way into the grave only to be dug out again. With no refrigeration and no body-donation programs, enterprising doctors relied on the dirty work of men willing to cast aside funerary wreaths, wrestle the recently interred from the earth, and retreat before dawn with cadavers they’d provide to young anatomists—for a price, no questions asked. It sounds macabre, but how else would a medical student learn about the body beneath its wrapping of skin?

Now the true shapes and functions of the organs could be determined: the liver with its two lobes, the four-chambered heart… But in which of these many pieces of meat, theologians wondered, did the spirit of a man reside? Since the time of philosopher-scientists like René Descartes (“I think, therefore I am”), this sacred space had been thought increasingly to dwell in the mind. Through the ministrations of anatomists and their resurrection men, the mind became synonymous with the brain.

Then came the Cold War years of magical thinking, when John Glenn left the confines of the earth, the Anglo-French Concorde and the Russian Tupolev Tu-144 supersonic jets took to the skies, and a new breed of resurrection men was born. Behind the Soviet Union’s Iron Curtain, wards of isolated organs lived apart from their bodies as subjects of little-known experiments. By the late 1950s, strange black-and-white footage had leaked to the West, revealing seeming monsters: a heart living outside the body, lungs expanding on their own, a surgically altered dog licking up milk from its two joined heads. In secret laboratories, Stalin’s scientists plumbed the depths of life’s mysteries. They were not looking for the human soul. As good secular Communists, they interested themselves only in life: how to maintain it, how to isolate it, how to create it. They were interested, too, in control of the mind. Cold War research considered the brain to be a sort of radio receiver, sending and receiving electromagnetic signals. How did it work? Why did it work? How much of it did you need to survive? And what happened when the brain “died” but the body lived on? What about when the roles were reversed and the body alone gave out? Lives could be spared the slow degradation of the cancer that ate away organs—or the weakening of muscular dystrophy, or the stiffening of Lou Gehrig’s disease—if only the brain could itself be moved.

And so, out of the midcentury spirit of desperate scientific rivalry, came an impossible dream: not a head transplant (per se), but a full-body transplant—lungs, heart, kidneys, and all the wrappings. It sounds too much like Frankenstein. It sounds like the fever dream of B-movie scientists in frightful labs. But in the end, this isn’t a Frankenstein story at all; it’s a Jekyll-and-Hyde story of a doctor with two selves, two impulses, and even two names.

MR. HUMBLE AND DR. BUTCHER

Robert J. White, staunch defender of ethics, a good Catholic, and friend to two popes, liked to refer to himself (rather ironically) as Humble Bob. Young and ambitious, a savant so talented that Harvard hand-plucked him for a transfer from his university in Minnesota, White was interested in what happens in the case of multiple organ failure. A witness to the first successful kidney transplant, conducted by his friend and mentor Joseph E. Murray, White wondered why you’d transplant kidneys and hearts piecemeal when you could do all the organs at once by transplanting the head. His detractors, including activists for the ethical treatment of animals, called him Dr. Butcher, and laid at his door the unnecessary suffering of countless creatures and the fearful ambition of a man who aimed at playing God. White defended science as a practice above reproach—but he also made appearances on television and in the pages of GQ magazine, carrying a medical bag emblazoned with the name “Dr. Frankenstein.” He pioneered lifesaving techniques still used in hospitals today—from brain cooling for accident victims to practical surgeries rooted in reality—but he also consulted for the second X-Files movie and inspired the sci-fi horror film The Brain That Wouldn’t Die. White helped to found Pope John Paul II’s Committee on Bioethics, belonged to the Pontifical Academy of Sciences, and was nominated for a Nobel Prize—but he also cut off the head of a rhesus monkey so that he might sew it onto a new and alien body, a trial run for doing the same to a man.

The surgeries White pioneered might seem to commence under cover of darkness, but in taking up his scalpel, he entered an international contest every bit as determined as the space race, a Cold War competition between Russia and America to overcome mortality and to bestow life. The leap from dog to monkey to man would inaugurate a four-decade battle against the limits of science—and clash against new understandings of animal welfare, White’s own chosen faith, and a public reluctant to support the harvesting of organs from brain-dead patients or the transplanting of the thing that makes us us.

There is always a longing for a future almost within our grasp. “How many things are we upon the brink of discovering,” asks Mary Shelley’s Victor Frankenstein, “if cowardice or carelessness did not restrain our inquiries.” Do we dare disturb the universe with our tech? The answer is yes, we do. From the iron lung to today’s ventilators, from the first kidney surgery to innovations in gene therapy, from White’s brain-cooling techniques to innovations in implantable neural networks, our medical present has been driven by daring leaps of the medical past. We have come to see as science what was once science fiction—and yet transplantation still tickles the senses with a combination of desire and lingering dread. When the mother of a deceased child listens to the heart of her baby in the body of a transplant recipient, whose heart beats in her ear? And if we have ourselves received the heart, the lungs, or the liver of another, does it change who we are?

This book tells the incredible story of a Frankenstein-like pursuit—a man’s quest to perform the world’s first human head transplant—and how this bizarre race inaugurated technologies that continue to save lives today. But it also explores a mystery that still begs solving: If you make a brain to live outside a body, what becomes of the self? Or as White put it, “Can you transplant the human SOUL?”

Dr. White’s work serves as an extraordinary bridge between Cold War Russia and the United States, between science and soul, between the ethics of experimentation and the hopeful impulse to preserve patients from inevitable bodily decline. His story opens a window into the past, a time of zealous nationalism, of secrets and danger and spies—but also one of increased care for the rights of the forgotten, whether patients in irreversible comas or monkeys in labs. It’s a tale about our greatest fears, our greatest hopes, and an astonishing invention that today saves cardiac patients and those on dialysis from certain death. And best of all, it’s about the long, strange journey from science fiction to science fact.




Chapter 1 FOR WANT OF A KIDNEY


We didn’t think we made history. We didn’t even think of history. We thought we were going to save a patient.

—Dr. Joseph E. Murray, transplant surgeon



December 20, 1954, dawned to thick falling snow. By midafternoon, Dr. Joseph E. Murray, a surgeon at Harvard’s Peter Bent Brigham Hospital in Boston, stood in his kitchen with an ingredient list for eggnog. A balding, pleasant-faced man, Murray and his wife, Bobbie, were preparing for their annual Christmas party, seventy-five guests strong—but the phone rang in the hall before he could crack the first egg. “It’s the pathology people,” Bobbie told him. They both knew what that meant. Murray dropped his whisk and threw on his coat. He cranked the engine of his car, swerved out of the drive and onto icy roads. The Brigham Pathology Department had a cadaver for him.

It’s not often that a surgeon springs into action for the sake of a patient already expired. But Murray wasn’t thinking of the corpse. He thought instead of a young Coast Guard member named Richard Herrick, who that December lay in fits of toxicity-induced psychosis in the final stages of renal failure. Murray did not want the cadaver for its organs, a natural assumption in an age when Western medicine has proven its ability to extend life through spare parts. But in 1954, there were no spare parts; no organ transplant had ever been performed successfully. At least, not yet.

As the Christmas party went on merrily without him, Murray would spend the evening taking apart a fresh cadaver, painstakingly isolating and then removing a kidney—then repeating the process in reverse and putting the organ back in. It made no difference to the departed patient, but in three days’ time, these hours spent in surgery might mean life or death; this was practice. On December 23, Murray and a team of fellow medical mavericks would subject Richard Herrick’s brother Ronald, a Korean War veteran, to a dangerous surgery: they planned to remove one of Ronald’s healthy kidneys and give it to Richard. It was to be the first transplant surgery of its kind and would inspire a race to other firsts. If a kidney could be moved, alive, from one body to the next, why not a heart? Why not a lung? For Robert White, a young medical student in the shadow of Murray’s operating theater, the surgery would spark a singular and ambitious idea about bodies and their brains.



The human body is a messy, shifting organization of constantly dying and regenerating cells. The parts are the whole, and the slightest disruption can introduce a cascade of cell death. Consider your lungs: they must provide your brain with oxygen, or the brain will die. Yet your brain is necessary for engaging respiration. No brain, no breathing; no breathing, no brain. This same interdependence is true right down to the cellular level. When we die, we die all over, and for most of human history, the failure of even a single organ was effectively a death sentence. It’s not that medicine hadn’t tried to save organs and extend life; it’s that it had tried and failed.

By the late nineteenth century, the introduction of antiseptic to combat germs, cleaner means of treating wounds, and neater ways of sewing sutures meant that surgery could be practiced with reasonable safety. With dependable anesthetic and much lower chances of infection, the surgeon could cut more deeply into the body cavity than he would ever have dared before. He could, in other words, do more than merely cut visible tissue, remove obstructing tumors, or carve off a limb; a skilled surgeon could correct the body, set compound fractures, and, in severe cases, operate on the organs themselves, to extract a burst appendix or perform a mastectomy, for example. But despite these (albeit grim) successes, removing any organ damaged it beyond repair. You could take out one that ailed a patient, but you couldn’t pluck out a healthy one to give to someone else. Organs are fed by expansive networks of delicate blood vessels, and what you cannot “revascularize”—suturing torn vessels together without leakage—you cannot preserve. Transplant science could never progress unless this hurdle could be overcome. And as with most early attempts, the first experiments in doing so were messy, macabre, and almost universally subject to failure.

Alexis Carrel, a French surgeon and Nobel laureate, performed most of his surgeries on animals, particularly dogs. Revascularization only became possible in 1894 thanks to Carrel’s experiments with silk ligatures; the fibers were fine enough that, aided by sewing lessons from an embroiderer, Carrel could patch up blood vessels with stitches so small they could scarcely be seen with the naked eye.1 To avoid puncturing the vessel, he folded its tiny ends like a shirt cuff, stitching end to end so the blood would only come in contact with the vessel walls.2 Once he perfected the technique, he set his sights on transplanting a dog’s kidney. He had long been interested in treating kidney disease; patients regularly died of renal failure, and to stall that end, Carrel proposed experimental surgery. After all, you could remove one kidney without damaging the other, and—since the bean-shaped organs produce urine as a by-product of filtering toxins from the body—you could easily tell if your transplant succeeded by measuring urine output.3 The cutting out worked pretty well. The putting back in was a more complicated matter.

Through his work with the vascular system, Carrel understood that the secret to keeping a kidney alive had everything to do with blood supply. One of his first trials involved the removal of a dog’s kidney, which he kept isolated and artificially infused with blood in his lab before putting it back into the dog. When he put the kidney back into the same dog, it usually began working again, and the dog and kidney lived on just fine. But when he tried putting the kidney into a different dog, death usually followed. Not only did the transplant fail, its failure killed the host as well, as infection from the dying organ spread. Curious about the processes involved in this decay, Carrel performed the first of a strange and macabre series of experiments, swapping the limbs of dogs. Now living and working in New York, he opened the thighs of two dogs, one white and the other black. Soon, they wore each other’s limbs.4 Carrel told a colleague that such work was far simpler than organ transplants, though to unite the femurs to the socket he had been forced to ram a nail through the marrow cavity. The surgery caught the public’s imagination, and fanciful sketches appeared in the Washington Post, giving the impression that the dogs had run about sporting their new limbs. In fact, they were never even able to move the new limbs—their nerve tissue grew back much too slowly, and after ten days, the dogs’ legs grew fetid and rotten. Both animals ultimately died of infection. More trials followed, and more failures, too, the reason for which would not be discovered until 1924. This time, the breakthrough belonged to one Emile Holman, a surgeon who worked for Brigham some twenty-five years before Joseph Murray.

Holman’s interest was in skin transplants, which had already been used to some effect for fifty years. As industrialization increased faster than workers’ rights, accidents were common and often severe. In 1878, a laborer named Samuel Root suffered vicious burns in an iron-molding factory when a stream of liquid metal ran across his foot; other unlucky workers became caught in machines and had clothes and skin ripped away.5 With enough of the body’s protecting layers of skin burned or missing, a patient would die—and many did. However, a few surgeons risked trying to cover wounds with additional skin in hopes that they would heal over. Historian Susan E. Lederer even recounts tales of superannuated nineteenth-century surgeries where skin from two hundred different people combined to rebuild a single woman’s scalp, a quilt of humans with the stiches still showing.6 But as with all other transplants of the time, skin grafts never took for long. They puckered, pulled away, and died. Sometimes they held on long enough for the patient to recover their own skin; usually, they did not, and pain and infection ensued.

Blood typing had gained credence throughout the 1920s and 1930s, and by the 1950s had been almost universally accepted. This still-developing science gave Holman an idea. The allograft, or transplant of healthy skin from one person to another, had never been successful—not for long, anyway. But in Holman’s day, children, with their grasping fingers above hot stoves and stumbling toes near open fires, were frequent burn victims. Perhaps a parental match would be almost as good as using the child’s own skin, he thought, and so harvested grafts from a burn patient’s mother.7 The thinking might have been sound, but those grafts failed, too. Worse still, each time he replaced the child’s allograft, it failed faster than before. The “destroying agency,” Holman realized, came from the body itself.8 Soon after, James Barrett Brown, a St. Louis plastic surgeon, confirmed Holman’s fears: the “agent” was, in fact, an immune response. Somehow, the host body recognized foreign tissue, perceived it as an invading threat, attacked, and rejected it. The body seemed to know where it began and where it ended, and would accept no alien flesh. This meant sure failure for anyone hoping to transplant skin (or anything else) from another’s body, a notion that, by 1940, had come to be accepted as fact. By 1950, Leo Loeb, a high-profile and prolific New York biologist, declared transplant prospects “hopeless” and a complete “waste of time.”9 His pronouncement seemed to be the death knell of transplant science for those practicing in the United States. And yet, at Peter Bent Brigham Hospital, the study of transplant continued. The hospital’s surgeon in chief, Francis Moore, still believed there must be a way forward—and he brought Joseph Murray on board as an enthusiastic kindred spirit. Harvard’s leading medical men looked on in pity and derision at what they considered the misguided captains of the university’s very own ship of fools.

Then thirty-two years old and fresh from his training in plastic surgery, the young Dr. Murray remained unflappable about the possibilities. “I have been accused of being a pathological optimist,” he would write in his memoirs years later.10 He called his work in transplant “surgery of the soul”—it gave his life a sense of purpose, and no fear of skeptical colleagues would do much to shake his confidence.11 He repeated Carrel’s dog experiments—all except for the leg swap—and even transplanted cadaver kidneys into sick patients by inserting them into the thigh, where the bulge would be less noticeable and closer to the vents for urine. The point of such an operation wasn’t true transplantation; a thigh kidney could filter toxins, but Murray knew the organ would eventually fail. The hope was simply that an extra kidney might take the strain off the beleaguered pair belonging to the patient, even for a short while. In most cases, however, it bought the patient only weeks, or days. Murray believed there must be a way to make the transplants work longer, but with 100 percent rejection rates, no one dared a full human trial. At least, not until Richard Herrick turned up at Brigham’s emergency ward.

Richard had been an active and healthy twenty-two-year-old serving a tour aboard a Coast Guard vessel traversing the Great Lakes. In the fall of 1953, however, he fell suddenly ill, suffering weakness and dizzy spells. The crew sent him ashore, but his condition held on like a bad flu. Then, in January 1954, he woke to swollen legs and ankles. At first the problem was intermittent, and would gradually diminish throughout the day. But as the months wore on, the swelling continued through into the evening, the hot, tight skin making it difficult for Richard to walk. The pain sent him to see doctors, who diagnosed an excess of protein in his urine. It was a worrying sign: his kidneys were struggling to properly filter waste. Soon Richard’s energy began to drain away; his mouth tasted strange and metallic, and he suffered from constant nausea and vomiting. Then, his urine ceased to flow. Richard was in renal (kidney) failure.

Our kidneys filter 200 quarts of blood in a single day, separating out toxins like urea (a crystalline by-product of protein), as well as chloride, sodium, potassium, creatinine (waste from the normal breakdown of muscle), and excess fluid, which exit the body as urine—up to two quarts of it a day. You don’t need both kidneys to function; this redundancy is present in our reproductive organs, too (two ovaries, two testes), a quirk of evolution that acts like an insurance policy against injury. Except strangely, kidneys almost always fail together; the second kidney cannot help us if the other one becomes diseased. And when kidneys fail, the buildup of waste products in the body can be lethal.12 If catastrophic renal failure (the term for a complete loss of function in both kidneys) occurs, the patient becomes 100 percent dependent upon dialysis, the painful and difficult process of mechanically purifying the blood, for the rest of his or her life. The individual must go to a dialysis center as often as three times a week to have their blood diverted into an external machine to be filtered before being returned to the body. Even with dialysis, many patients, especially in those early days, still died after only a short time. As it goes in the old rhyme, for want of a nail, the kingdom was lost.I

In less than a year, Richard Herrick’s own little kingdom was in terrible shape. He went from a healthy young man to an emaciated patient in the final stages of chronic nephritis, an inflammation of the kidneys that leads to renal failure—and death.13 With skin the color of bronze, he’d begun experiencing seizures and the onset of psychosis; he was restrained to his bed after biting a nurse. Even dialysis wouldn’t save him for long.

As Richard’s condition grew worse, the doctors transferred him to the Public Health Service Hospital in Brighton, Massachusetts, to be closer to family.14 His eldest brother, Van, told Richard’s physician, David C. Miller, that he’d do anything to save him, even if it meant giving Richard one of his own kidneys. No, Miller began to assure him, it would only be rejected—except Miller stopped midsentence.15 He stood silent for a moment as an idea clicked into place. They couldn’t use Van’s kidney, no, but they could use a kidney from Richard’s other brother, Ronald; the two men were identical twins. With Richard’s kidneys literally on life support, Miller gave the order to transfer him to Peter Bent Brigham Hospital. He also called ahead to mention that Richard, unlike most unlucky patients, had a suitable donor.

“It was the perfect human setup for our laboratory model,” Murray would say in later interviews.16 But should a team of surgeons put one healthy man at risk to save the life of another, even if it were his brother? And what gave Murray the right to decide?

THE DARING OPERATION

Murray wasn’t the fool his Harvard colleagues sometimes thought him to be. He’d had his first great transplant success a decade earlier during World War II, operating on a twenty-two-year-old airman who’d been burned on over 70 percent of his body in a crash in the Pacific theater. When GIs pulled Charles Woods from the wreckage, his lips, eyelids, ears, and nose had been burned off. Woods didn’t have enough of his own skin left to harvest for grafts; he needed donors who could be relieved of enormous swaths. With no other recourse, Murray, then at Valley Forge General Hospital in Pennsylvania, used skin from cadavers from the hospital morgue’s donation program.

Murray and his colleagues knew that once the host (Charles’s body) realized an invader (the cadaver skin) had come, it would create antibodies uniquely prepared to target that invader. By Murray’s day, surgeons understood that this immune response was the result of proteins produced by blood plasma cells to attack bacteria and viruses. Unfortunately, evolution couldn’t afford to be choosy, so the proteins killed anything else that appeared foreign, too.17 Still, a graft had to be attempted; without the necessary covering of skin to keep microorganisms out of his internal tissues, Woods would die of sepsis, or massive infection. Murray needed to keep Charles alive long enough for his body to begin regrowing its own skin, but the prognosis seemed grim.

Murray would have to keep cutting off and resewing skin patches, and he knew from Holman’s work that the successive patches would fail faster than the first ones. Except… they didn’t. A month in, Murray noted that the first skin grafts were still hanging on, alive and relatively fresh. It seemed a miracle at first, but Murray soon recognized the underlying principle. His patient’s immune system had been so badly compromised that it could not produce antibodies to attack the new tissue. Something was suppressing the immune response. And if immune responses could be naturally suppressed, then surely they could be artificially suppressed. “I began to wonder,” Murray would later write, “whether it would ever be feasible to go beyond the skin” and embed a donor organ within the human body.18

The story of Charles Woods’s remarkable recovery made news around the world, appearing in Newsweek and attracting the notice of a surgeon named Francis Moore. Moore had treated the victims of the infamous Cocoanut Grove nightclub fire in 1942 (still the deadliest fire in US history with a death toll of 492).19 Working with so many burn victims piqued the surgeon’s interest in transplant science. When Moore became surgeon in chief at Peter Bent Brigham Hospital in 1948, he immediately established an experimental kidney program—and he courted Murray to Boston to take on its leadership. Both men believed there could be a way forward for transplants, but both also knew they needed a successful surgery to convince the world of organ transplant’s viability. And they had not yet found a means of artificially suppressing the immune system, even if they believed it was possible. In order to fight the risk of immune response indefinitely, their first surgery needed genetically identical twins. Thus, it wasn’t only Richard Herrick’s dire condition that brought him to Murray’s notice in 1954; it was the hale and hearty twin, Ronald.

Within weeks of Herrick’s arrival at Brigham, a rapid battery of test results landed on Murray’s desk. He’d performed seventeen formal tests to determine true genetic similarity between the twins, but only one proved conclusive: Murray grafted a small patch of skin from Ronald’s arm to Richard’s, and it thrived. But the nail-biting continued. As Murray made his way to the hospital on the morning of December 23, his favorite program was interrupted by a news bulletin: “BRIGHAM DOCTORS PLAN DARING OPERATION.”20 It might have only been the greater Boston metropolitan area, but Murray felt like the world was watching. A mistake here could shut down the lab, dry up funds, and set the clock back a decade—maybe longer—for the field of transplant surgery. To lose Richard would be bad enough, but not surprising, given his condition. The thought of losing the healthy twin, Ronald, was far worse. This surgery, Murray thought, might even be the first in modern medical history in which a healthy man underwent an invasive operation for no personal benefit. Ronald’s sacrifice would only benefit his twin.

We are never ready for the future. It comes to us at the speed of life, and we take risks and make change in the space of moments. Murray and his team of surgeons didn’t know they would be making history; it was far more likely that they were about to fail spectacularly. Because today organ transplantation works—because we’ve seen it done, heard of its success, even met the recipients—it loses the terror and magic it once possessed. Genetics can tell us what strange journey brought us our unique DNA, and studies of the human microbiome can tell us about the myriad living organisms inside us, from bacteria to parasites. But transplantation means taking the alien and placing it within the familiar. It means undoing the work of nature, isolating the veins, stripping the flesh, denuding the organ from its housing—and then rebuilding what nature grew from scratch.

Experimental surgery always carries with it both “can” and “should”: the philosophical question of whether a thing ought to be tried at all. Transplant isn’t just about practical medicine; it involves questions about bodies and souls—the animating principle, however you define it. What is a meaningful life? Who decides its worth and value? Who decides when it ends? In stripping away the boundaries of the impossible, Murray opened the door to something far more exciting—and far stranger—than he could have imagined. Transplant surgery asks hard questions about where the body ends and we begin. Who are we? Where are we? And what, for better or worse, does that mean for the future of bodies, brains, and the human soul? These questions might not have troubled Murray, who was too busy preparing for the practicalities of the morning’s surgery. But they already troubled a twenty-eight-year-old medical resident roaming the halls just outside Murray’s operating room.

ORPHAN IN AN ALIEN LAND

Robert White elbowed his way through the crowded halls of Peter Bent Brigham Hospital. He’d heard the news like everyone else, but the thrill he felt went beyond novelty. He was older, and quite a bit poorer, than his fellow residents swarming the halls of the hospital two days before Christmas, abuzz with excitement about the surgery Dr. Murray was to perform—the one that would change everything.

White, a charming ex–football player in black square-framed glasses, was a Midwestern boy, born in Duluth, Minnesota, in 1926—the eldest son of Robert White Sr., a US Army Reserve Officer in the coastal artillery. Blue collar, middle class, and deeply Catholic, the boy’s enlarged family included his mother, Catherine, and brother, Jim; his widowed aunt, Helen and her two sons (White’s cousins Pat and Bill), all under one roof. Aunt Helen had been a schoolteacher; after a car crash took her husband, she became a helpmate to her sister, and the children became a rowdy bunch of playmates. Semi-chaotic, a little cramped, but warm and hospitable, the family moved to Minneapolis when White was fifteen, where he enrolled at DeLaSalle, a Catholic high school. That’s where he met Brother Charles, the school’s biology teacher. Brother Charles’s final exam required the dissection of a frog, specifically the extraction of the amphibian’s tiny brain. Square and stocky, White had until that point expressed more interest in sports than science, and had certainly never demonstrated previous aptitude with a scalpel. As he and his classmates began carving, chunks of frog brain spattered desks in messy, skull-crunched dribbles. But when Brother Charles came to White’s table, he could see the slick membranes glistening whole, unmarred. “White, you should be a brain surgeon,” he said.21 White would tell that story for the rest of his life.

For the first time, White turned his attention to life beyond graduation, beyond Minnesota, too. The summer of 1941 allowed him to try out the idea: Doctor White, Surgeon White. But the world beyond Minneapolis’s Washburn Avenue was heading into chaos. Hitler had invaded Poland, and both France and Britain declared war on Germany. In September 1941, the start of White’s sophomore year at DeLaSalle, American reserves were called to duty, and Robert White Sr. received his marching orders. Without yet declaring war, we were at war.

The Neutrality Acts of the 1930s prohibited the United States from supplying munitions to the Allies, but America had become a supply line, ferrying money, weapons, and vital goods to Europe.22 Now Robert White Sr. would be one of over a million men in uniform headed in the other direction, on their way to the Pacific. His post awaited in the Philippines, where he was meant to take charge of coastal batteries in Manila Bay. It seemed a long, long way to go: another world, almost another planet, and White Sr.’s military pay would not wholly support the family. Aunt Helen managed to find work teaching elementary school, and White and his brother took after-school jobs on the railway. September slipped into October with only bad news on the reels. They lit candles in the chilly alcoves of the local parish church and prayed hostilities didn’t escalate. Everyone awaited letters home.

September 4, 1941: “Woke this A.M. to see a U.S. destroyer traveling beside us…” White Sr. wrote in his diary. September 5: “Our cruiser stays with us, traveling first on one side and then the other. Most comforting though… Wish Helen knew how swell her thoughtful writing kit has been.” By the sixth, water had been conserved and showers shut off. Storms arrived and the seas rolled, and reports began circulating that an American destroyer had been attacked in the Atlantic. That Saturday, White Sr. repeated a news story in his diary:


On the morning of September 4, 1941, destroyer USS Greer (DD145) enroute from Newfoundland to Iceland when she picked up sonar contact with a German sub… The destroyer made and held contact for 3 ½ hours when suddenly, a torpedo was spotted heading for the ship.



Danger lurked everywhere. With 1,400 men on board, the vessel was a floating target in the midst of the Pacific, so it ran without lights to avoid enemy fire. In the darkness, storms battered on with 30-foot swells.

They arrived on September 17 at Fort Drum, a small island at the mouth of Manila Bay. Heavily fortified and known as “the concrete battleship,” it offered little comfort, and no joy to the men and officers of the 59th Coast Artillery Regiment. Days grew longer but more empty, until December 8, when the Japanese bombed Pearl Harbor. Then the war began in earnest, and though no one yet knew it, the South Pacific would fall into enemy hands. “I feel like an orphan in a strange world,” White Sr. wrote on Christmas Day from a Fort Drum tunnel, their only protection against bombs. The concrete hold, like a bunker—or a coffin—kept them safe until May 1942, when the Americans lost Fort Drum. No one knew what became of White Sr.

There is no news like no news. The family in Minnesota waited. And waited. At last, the little bound diary, Aunt Helen’s “thoughtful gift,” arrived back at Washburn Avenue, carried by a military chaplain who’d been evacuated along with several high-ranking officials two months before the fort’s surrender. The last entry begins: “The various unpleasant things I set down here do not represent a downcast or disconsolate attitude… but merely is a description for the future when this diary may be most interesting.” It ends with “But of course…,” breaking off mid-thought. The silence of that last line hung over the family like a shroud. White’s father had been alive when he wrote those words. He might have been alive still, desperate and waiting for rescue. When White turned eighteen at the beginning of 1944, he enlisted. It nearly killed his mother, but he meant to find his dad.

White graduated that June as valedictorian of his class, and soon found himself scrubbed and clean-cut and waiting on orders. He sat straight-backed and alert in the recruiter’s office while the officer read through his files. High academic performance—and an interest in science—extraordinary aptitude, a quick and flexible learner. Like most young men, he should have been destined for infantry; the Battle of the Bulge raged on, and American forces bore the heaviest casualities.23 Photos depicted heavily muffled men tramping through endless white paths and trees laden with snow, frozen foxholes strewn with dead and dying. They needed warm bodies, but they needed medical men even more desperately. “Wait here,” the recruiter said. They left him to stare at the walls for half an hour. It felt like eternity. When at last the door opened, the man gave him a new directive: he’d be sent to the medical corps.24 White shipped out to Indiana to undergo a wickedly intensive training course in laboratory medicine, from blood testing to water testing to the complexities of field equipment and basic first aid. He would end up not in Belgium but in the Philippines, the same far-flung corner of the world where his father had disappeared two years before.

White arrived first on the island of Luzon. His primary responsibility—to treat American soldiers suffering from malaria—merged with the ever-evolving demands of war. He spent his time guarding supply depots and testing water samples for parasites. It meant he didn’t see the front lines; it didn’t mean he avoided war’s trauma. Amid grueling work hours and dismal conditions in the heat and damp, he spent his spare moments stopping in at prisons (now under Allied control) and medical stations looking for signs of his father. For White, this was Providence: he must be here for a reason. But the rolls never turned up his father’s name, and the troops advancing into previously occupied territory hadn’t found his father, either. What they did find were mass graves.

When Japan surrendered in August 1945, White was moved from the Philippines to Kyoto, Japan, where he joined up with a Red Cross hospital. Just nineteen years old, White set up a clinical laboratory in ten days and began testing water quality. He shared space with surgeons and other physicians, medics, and techs. All the while, the sick and injured poured in, many with limbs destroyed. Plastic surgery pioneers worked to re-create faces, building off the catastrophes of shell explosions and direct hits. How much could a man lose and still be himself?

To find some peace, White would walk to the Shinto temples just beyond the city. Red-lacquered shrines rose from the peaks and valleys of the forest, offing worship in ways both foreign and familiar. How, White wondered, could he reconcile the horror of war with a culture that worships? He’d learned enough of the Japanese language to understand that the people here had been devastated as well, and he began to reflect on his faith. He loved medicine, but could he perhaps serve people better as a man of the cloth? Two paths suddenly seemed open for him: one led to the priesthood, the other to the surgeon’s table. But with atom bombs annihilating Hiroshima and Nagasaki, concentration camps disgorging emaciated women and children, and servicemen suffering physical wounds and shell shock, he knew his first choice was best. He wanted to save those lives, to save all lives—if he could.

He hoped, too, that he might still save his father’s. But after several months in Kyoto, a motorcycle courier arrived with a letter from Douglas MacArthur, a five-star America general and field marshal of the Philippine Army. The letter offered personal condolences: We found your father’s grave. He’d lived only a few short months after the fall of Fort Drum, his captors leaving him at Old Bilibid Prison in July 1942. Within days of receiving the notice, White boarded a plane to Manila, stood at his father’s grave marker, and wrote a short letter home: I’m here with him. Just a name on a stone with a number, and a mixture of pain and relief. Mission over, war over. He took the next flight home to Minnesota.

White’s training in the military had offered him an education that far outweighed anything taught in a college classroom. He’d learned bacteriology, epidemiology (the control of diseases), bloodwork, and water testing—at one point after the nuclear strikes in Japan, he’d been asked to check radiation levels. He’d worked as a medic and a lab technician, and he’d performed field medicine, but he still couldn’t attend medical school without a college degree. So White used the GI Bill to enroll at the College of St. Thomas in Saint Paul, Minnesota. In two years, he matriculated to the University of Minnesota to complete a degree in chemistry, and in the fall of 1951, White applied to the university’s medical
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