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Introduction

Few of the great stories of medicine are as palpably dramatic as the invention of open heart surgery. Few triumphs came at such tragic cost.

I realized this early in writing King of Hearts, when I began to discover the countless people—mostly babies and young children—who died on the operating table after surgeons had opened them up, then been unable to fix their failing hearts. As a father, I understood the desperation that drove parents to entrust their little girl or boy to such a surgeon, who could promise nothing but a heroic effort; faced with terminal heart disease, almost anything was worth a try.

I understood less what motivated doctors to keep trying when so many children perished, literally in their hands. Indeed, many doctors dropped out—the human cost was too high, the emotional toll too devastating. But some persevered. Some, like C. Walton Lillehei, the protagonist of this story—the surgeon whom many call the Father of Open Heart Surgery—pushed ahead through all the bleeding and the dying until they finally got it right, only a few decades ago.

How far medicine has come. Today, cardiac surgery is nearly as commonplace as removing an appendix, with almost one million open heart procedures and coronary bypasses—and more than 2,200 heart transplants—performed every year in the United States alone.

And yet, open heart surgery remains a great wonder.

While preparing this book, I watched Richard A. Jonas, chief heart surgeon at Boston’s Children’s Hospital, operate on a baby girl; only a week old, she was born with hypoplastic left heart syndrome, in which the entire left half of the heart is essentially missing. Not long ago, this baby would have died in a matter of hours or days—but Jonas saved her. After the operation, he delivered the news to the parents, whose four hours of waiting is something I hope never to experience. As the parents cried tears of joy, I thought of the countless times in hospitals around the world where this scene plays out every day, for patients young and old.
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This is the story of a quest—a quest that some considered impossible, and others called murderous. Most of it occurred in the 1950s and early 1960s, when jet jockeys piloted the first rocket ships into space.

The best of the open heart pioneers shared much with the early astronauts. These young doctors had returned from war with ambition. They believed in breaking rules, in both their personal and professional lives. They did not recoil from death; they were beyond brave, existing in some rarefied place where taking risks is as fundamental as oxygen.

They were a unique group, these early open heart pioneers: some three dozen or so doctors whose collective contributions launched an infant science. Yet even in this elite group, Walt Lillehei (a Norwegian name, pronounced Lilla-high) stood apart.

After surviving war and then a case of deadly lymphatic cancer, which his mentor cut out of him in an operation that itself nearly killed him, Lillehei seemed to know no fear. He was supremely self-confident, of course, and he was a genius, driven by forces that he himself could never clearly articulate. Lillehei almost certainly lost more patients than any of his peers—yet he kept going, perhaps because he was unusually acquainted with death. For even after his cancer operation, Lillehei lived under a sentence: he had only a 25 percent chance of surviving five years.

Far from being embittered, Lillehei was a highly compassionate surgeon; without exception, everyone I interviewed who knew his bedside manner praised it. His young patients and their families idolized him.

Still, Lillehei was hardly a saint; a handsome man with piercing blue eyes, he lived his motto, “Work hard, play hard!” to the fullest—ultimately, with terrible consequences for him, his career, and his lovely wife.
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I became interested in the story of open heart surgery while researching one of my previous books, The Work of Human Hands, set at Children’s Hospital in Boston, where I met Craig Lillehei, Walt’s son. Craig is a fine surgeon but a modest person, and he rarely mentioned his father. So while I knew C. Walton Lillehei had played some role in the development of cardiac surgery, I had no idea how important he’d been until he came to the Harvard Medical School to lecture in June of 1992. I sat through that lecture amazed, and then I went to the library.

There I found some scholarly books on the history of cardiac surgery, written in academic prose by physicians. A few journalists had also written books—but none (that I ever found, at least) went much beyond the scientific achievements to the story of desperate patients and families and their daring doctors, the foundation of my narrative.

I present King of Hearts, then, as both a history and a medical drama.

G. Wayne Miller
Pascoag, Rhode Island
October 1999
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WALT LILLEHEI, MEDICAL SCHOOL GRADUATE
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Prologue: Red Alert

ON THE DAY that some feared he crossed over into madness, the surgeon C. Walton Lillehei woke at his usual hour, six o’clock. He ate his ordinary light breakfast, read the morning paper, kissed his wife and three young children good-bye, then drove his flashy Buick convertible to University Hospital in Minneapolis. The first patients of the day were already unconscious when Lillehei dressed in scrubs and entered the main operating area. It was March 26, 1954.

Lillehei walked into Room II, where the doctors who would assist him were preparing two operating tables for the baby and the adult who would soon be there. Nearly all of the doctors were young—younger even than Lillehei, who was only thirty-five. Most were residents—surgeons still in training who were devoted to Lillehei not only because he was an outstanding surgeon, but also because he seemed to live for risk and he overflowed with unconventional new ideas.

Lillehei checked on the pump and the web of plastic tubes that would connect the adult to the baby. He confirmed that two teams of anesthesiologists were ready, that the OR supervisor had briefed the many nurses, and that the blood bank was steeled for possible massive transfusions.

He confirmed that the adult—who was the baby’s father—had not changed his mind about their being the subjects of this experiment, which no doctor had attempted before.

It looks good, said Lillehei. I think we’re ready to go.
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Elsewhere in University Hospital, a nurse roused the baby.

Thirteen-month-old Gregory Glidden was an adorable boy with big ears and a fetching smile that had endeared him to the staff during the three straight months they had cared for him. He was unusually scrawny, but at the moment there was no other outward sign that he was sick. His appearance was deceiving. Gregory had been born with a hole between the lower chambers of his heart—a type of defect that no surgeon had ever been able to fix. In fact, Gregory was dying. Dr. Lillehei doubted he would last the year.

Unlike many nights in his short life, Gregory had slept well and he awoke in good spirits. The nurse cleaned his chest with an antibacterial solution and dressed him in a fresh gown, but she could not give him breakfast; for surgery, his body had to be pure. A resident administered penicillin and a preoperative sedative, and the baby became drowsy again. Then an orderly appeared and spoke softly to Gregory about the little trip he would be taking—that he would travel safe in his crib, with his favorite toys and stuffed animals.

One floor below his son, Lyman Glidden was also headed for surgery. His wife, Frances, had come by to see him off, and as they waited for Lyman to be wheeled away, they were thinking not only of Gregory. They were remembering their daughter LaDonnah, who had been born with the same defect as their little boy. Somehow LaDonnah had survived, in relatively good health, until the age of twelve. Then, in the spring of 1950, she became gravely ill, and one night that September, she died in her sleep.

The Gliddens could never forget finding her body, cold and rigid in her bed.
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It was half past seven. In the operating room next to Lillehei, Chief of Surgery Owen H. Wangensteen was cutting into a woman he hoped to cure of cancer. Wangensteen had not checked on Lillehei, nor had he told the young surgeon yet of the ruckus that had developed yesterday afternoon, when another of University Hospital’s powers—Chief of Medicine Cecil J. Watson, an internist often at odds with Wangensteen—had discovered what Lillehei intended to do.

Watson already knew that Lillehei had joined the quest to correct extreme defects inside the opened heart—a race that so far had produced only corpses, in Minneapolis and elsewhere. He knew of Lillehei’s dog research—of how the surgeon and his young disciples regularly worked past midnight in their makeshift laboratory in the attic of a university building. He’d heard of Lillehei’s new open heart technique, in which the circulatory systems of two dogs were connected with a pump and tubes; thus joined, the donor dog supported the life of the patient dog, enabling Lillehei to close off the vessels to the patient dog’s heart, open the heart, and repair a life-threatening defect. But until yesterday afternoon, when today’s operating schedule had been distributed, Watson had not known that Lillehei—with Wangensteen’s blessing—was taking cross-circulation into the operating room.

This was madness!

Watson went to University Hospital’s director, who alone had authority to stop an operation. The director summoned Wangensteen, and the three men had it out.

How could such an experiment be allowed? Watson demanded to know. For the first time in history, one operation had the potential to kill two people. Yet, paradoxically, how could the Gliddens refuse? They lived in the north woods of Minnesota, where Lyman worked the mines and Frances stayed home with their many children. They lacked the guidance of a human-experimentation committee, for none existed in 1954. They would never consult a lawyer, for they were willing to try almost anything to spare their baby their daughter’s fate.

And was it any wonder that Wangensteen had blessed Lillehei? Of all the resplendent surgeons on Wangensteen’s staff, Lillehei was unquestionably the crown prince—the most likely to bring the University of Minnesota a Nobel prize, which the chief of surgery all but craved. Blue-eyed and blond—a man who liked all-night jazz clubs and pretty women—brilliant Walt could do no wrong in Owen’s eyes.

The chief of medicine was appalled. Had they forgotten the girl who had preceded Gregory Glidden in University Hospital’s Room II, poor Patty Anderson, who’d been lost in a river of blood?
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Gregory was brought into Room II and transferred to one of its two operating tables. His crib with his toys and stuffed animals was sent back into the hall and he was in the company of masked strangers. A doctor placed an endotracheal tube down his throat and turned the gas on.

Asleep, Gregory was stripped of his gown and left naked under the glare of hot lights. How small he was—smaller than a pillow, smaller than most laboratory dogs. His heart would be a trifle, his vessels thin as twine.

All set? Lillehei said.

The people with him were.

Lillehei washed Gregory’s chest with surgical soap. With a scalpel, he cut left to right on a line just below the nipples.

Observers in Room II’s balcony leaned forward for a better look. On the operating room floor, a crowd of interns and residents climbed up on stools.

Lillehei split the sternum, the bone that joins the ribs, and opened a window into Gregory with a retractor.

Nestled between his lungs, Gregory’s plum-colored little heart came into view. It was noisy; with his hand, Lillehei felt an abnormal vibration.

Still, the outside anatomy appeared normal: the great vessels were in their proper places, with no unnatural connections between. So far, no surprises.

It looks okay, Lillehei said. You may bring in the father now.
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PATTY ANDERSON, CHRISTMAS 1950
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1
A River of Blood

LLOYD ANDERSON returned to Minnesota, hoping to forget what he’d seen on the battlefields of Europe, a decade before C. Walton Lillehei attempted what no surgeon had before. Lloyd’s wife, Betty, needed to move on, too. A car crash when she was a teen had put Betty in a coma, and she was different when she emerged, high-strung and fretful.

The end of World War Two promised new beginnings. Lloyd the infantryman came home a father; Betty had become pregnant while he was on leave, and their first child, Patricia Lee, had arrived in his absence on April 7, 1945. At forty-six hours, it had been a miserable labor, but mother and daughter had left the hospital apparently healthy. Lloyd got a job in a Minneapolis tractor factory; Betty was home with Baby. With only an ordinary measure of luck, life at last would be sweet.

So maybe it was nothing when the Andersons began to notice that the blood vessels in their daughter’s neck pulsated strangely; maybe it was only their imagination that, as Patty grew, her tiny chest seemed to bulge. New parents see the worst in everything. Still, better not to take chances. Betty took Patty, almost two, to the family doctor.

Listening to her heart, the doctor detected a mumur.

Patty deteriorated with astonishing speed after that. She caught frequent colds. She tired easily and experienced great difficulty sleeping. She was abnormally pale and thin—except for that bulge in her chest. That wasn’t imagination. That kept getting bigger, as if something inside of Patty were desperate to escape.

In June 1947, a cardiologist at a University of Minnesota clinic diagnosed an atrial septal defect, or ASD—a hole in the wall that separates the heart’s upper chambers. Cardiac diagnosis was unreliable in the 1940s, but if the doctor was correct, Patty was doomed. There was no fix for an ASD, no way to open the heart and sew up a hole without bleeding the patient to death. Like many of the fifty thousand or so other Americans born every year with such defects, Patty might not reach adulthood. She might not make first grade.

Three years passed.

Doctors put Patty on a low-salt diet and made her eat liver, rich in iron. She was given oxygen and digitalis, an herbal derivative that stimulates the heart—and one of the rare cardiac medications of any kind in those years. She underwent radiation therapy. But nothing worked. Patty’s heart kept failing, and as a result, her lungs were also. Stairs exhausted her and she was consumed by thirst. So severe was her torment that she could sleep only by sitting up in bed. Taxed close to the breaking point, her heart was double its normal size. It was, quite literally, ready to burst.

And then the Andersons heard about Dr. Clarence Dennis, a University of Minnesota surgeon. Dennis was senior member of a staff that included such accomplished young doctors as C. Walton Lillehei.

For five years, Dennis had been developing a machine that would temporarily function as a patient’s lungs and heart. With it, he hoped to shut off the vessels to a defective heart, open the heart, right its wrongs, then close it back up. Patty’s parents listened to Dennis describe how his machine had worked on laboratory dogs. No one could guarantee its success in the human, of course, but Dennis was ready to try. All he lacked was a volunteer.

The Andersons did not answer immediately. For all the fancy language, the situation was brutally simple: Dennis wanted a human guinea pig. He wanted to hook their daughter up to a newfangled machine they’d never seen and, in a room they were forbidden to enter, entrust it with her life.

And yet, the Andersons’ only child—their precious Patty—was slipping away. You could see it in her look, already marred by a terrible case of crossed eyes, and in her smile, which seemed forced and weary, as if she had never known joy. She did not play much with other children: she couldn’t keep up and Betty was terrified of germs. Patty had been hospitalized three times already in her short life, most recently for a month and a half, including Christmas of 1950. Betty was chain-smoking and drinking coffee in dizzying quantities. Lloyd was revisiting battlefields in his sleep.
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Clarence Dennis was born inventive. As a boy, he built a radio, a record player, and a lathe, and he was handy with Model Ts. Fascinated by the concept of free energy, he set out, at his basement workbench, to achieve the impossible. His father said to his mother, The boy doesn’t have common sense. He’s been working down there for weeks trying to make a perpetual-motion machine!

Dennis graduated magna cum laude from Harvard College and earned his M.D. with high honors at Johns Hopkins, then served his internship and residency at Minnesota. Impressed by Owen H. Wangensteen, the chief of surgery, Dennis decided to stay. Dennis was a professor when the chief asked him to join what many held to be surgery’s greatest quest.

It was the autumn of 1945, when heart surgery consisted primarily of repair of peripheral structures such as the aorta, the vessel that sends freshly oxygenated blood back into the body. Fixing the worst defects—those inside the heart—would require time, room, and visibility, all of which were then unattainable. To open the living heart was to kill, in a river of blood that ran dry in less than a minute.

Only a handful of surgeons had yet embarked on the quest, and almost without exception they believed the answer would be found in a heart-lung machine: a mechanical apparatus that could sustain the patient’s life while blood was detoured past the sick heart. The principle of supporting life by artificial means was not new; for decades, scientists had been able to keep tissue alive outside of the body with the assistance of various contraptions. The most publicized example was a sliver of embryonic chicken heart muscle that the great French surgeon and Nobel laureate Alexis Carrel managed to keep alive, with the help of a machine, for almost thirty years in his laboratory. Among those inspired by Carrel was aviator Charles Lindbergh, whose sister-in-law’s heart disease prompted him, in 1929, to approach the French surgeon with the idea of building an artificial heart—an impossibility at that time, as Lindbergh soon learned.

Clarence Dennis’s first inspiration was the artificial kidney, invented in Nazi-occupied Holland by the Dutch doctor Willem J. Kolff. Working in secret, Kolff built eight artificial kidneys out of wood, metal, and other materials that he scrounged from industrialist friends. All sixteen of Kolff’s early dialysis patients died. “The first patient who truly recovered—most likely thanks to the artificial kidney—and who otherwise would have died, was number seventeen,” Kolff later recalled. “She was a National Socialist, an old woman who most of my countrymen would have been most happy to send off to her final reward.” Clarence Dennis thought the guts of Kolff’s device (cellulose sausage casing, of all things) might properly oxygenate blood, a fundamental requirement of any heart-lung machine, but his laboratory studies disproved that hypothesis.

So Dennis traveled east to Philadelphia, home of surgeon John H. Gibbon Jr., who’d been working on a heart-lung machine for more than a decade, longer than anyone else. Gibbon was a guarded man, more so as his competition intensified, but in 1945, he welcomed a visitor from the Midwest.

Thank God you want to build one of your own, said Gibbon to Dennis. Now maybe people won’t keep telling me I’m crazy!

Dennis returned to Minneapolis with Gibbon’s blueprints, which he took to the university’s machinists, who tooled and helped assemble the parts. The first tests used cow blood, available free from a slaughterhouse, but Dennis wasn’t satisfied with that design, nor with several others. Years passed. Then one night Dennis woke up, literally from a dream, with the idea for another modification. A prototype was built and tested. Dennis was ready to try it on a living being, and because its heart is nearly identical to a human’s, he chose a dog. He anesthetized the animal, split its chest, connected it to the machine, and opened its heart for half an hour. That dog lived, but the next thirty or so died.

Dennis made more modifications and ran a new series of tests. Lost dogs outnumbered survivors—because of mistakes, not a flaw in design, Dennis believed. The mistakes were instructive; once identified, they could be prevented.

I think we’re ready to give this a try, said Dennis to surgeon Richard Varco, his principal partner.

No one else, not even John Gibbon, had ever tried a heart-lung machine on a human—no one had even demonstrated that the diseased human heart could be safely opened, nevermind tolerate surgery on its innermost reaches. A flight of stairs could nearly kill Patty Anderson—what of the trauma of scalpel and stitches, compounded by the steely intrusion of a machine?

But Dennis had toiled five long years in the lab. He was eager to try.
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On the morning of April 6, 1951, the day before her sixth birthday, Patty Anderson was brought into Room II and anesthetized. Richard Varco opened her chest with a clean incision and pried her ribs apart; then, he and Dennis went to work on the mass of scar tissue that entombed her crippled heart. The scar tissue was the legacy of earlier, exploratory surgery that had resolved nothing.

For four hours the surgeons labored, isolating vital vessels and peeling away fibrous growth to expose the object of their effort. Patty’s blood pressure dipped dangerously but they did not flinch. Far greater hazards lay ahead.

Finally, the girl’s heart was freed.

Dennis and Varco had seen its shadowy picture on X ray, of course, and even a stranger couldn’t help but notice how her chest bulged—and sometimes pounded frighteningly, almost like a drum being banged. Naked under hot lights, this heart was an unforgettable sight: grotesquely swollen and audibly quivering, like a creature from the depths of the sea. It was remarkable that Patty Anderson was alive.

Dennis’s heart-lung machine fit on a table, but it was enormously complicated, with pumps, valves, switches, motors, a flow meter, a solenoid, a reservoir, and a series of slowly rotating stainless-steel disks onto which blood from the patient gently flowed (by removing carbon dioxide and infusing fresh oxygen, the disks would serve as lungs; the pumps would substitute for Patty’s heart). Applying this technology to the patient was no simple matter, either. Sixteen people were needed: Dennis and Varco, the principal surgeons; two anesthesiologists; two assistant surgeons; two technicians; two nurses; a person to draw blood samples; a person in charge of transfusion; and four people on the machine.

At fourteen minutes past noon, Varco and Dennis began to connect Patty. Tubes were placed in the vessels that returned blood from throughout the body to the heart; they would deliver Patty’s oxygen-depleted blood to the machine. Another tube, for return of freshly oxygenated blood from the machine, was placed into an artery on the other side of Patty’s heart. The heart could now be tied off, its function usurped by man.

Dennis checked to be sure that everyone was ready.

Sixteen people were.

Pump on, Dennis said.

It was 1:22 P.M.
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Varco cut into Patty’s heart. It bled. A suction tube was applied and Varco cut deeper. The bleeding intensified. Varco opened the heart’s upper right-hand chamber—the right atrium.

The machine was functioning flawlessly, but now the bleeding was overwhelming: blood poured into the heart and the suction was hopelessly inadequate. The surgeons could barely see—yet, between suctionings, they could make out enough to know they had bigger trouble than bleeding.

The diagnosis was wrong.

Patty’s defect was no simple hole, but something neither surgeon had ever seen, not in an anatomy text nor in the pathology lab: a cluster of abnormalities involving holes in the heart’s center, and two grossly misshapen valves. Varco felt around with his fingers, hoping for enlightenment.

Dear God, thought Dennis. We’re like Columbus without a compass.

Now what?

They were ten minutes into it. They couldn’t keep Patty on the machine forever, but the bleeding wouldn’t let up.

Now what?

Varco grasped the edges of what seemed to be the worst hole and began suturing; eleven stitches and it was shut. But there was nothing they could do about the valves. Patty’s heart, which had continued to beat, was beginning to slow. Dennis sewed the outer wall shut and signaled the pump off.

At 2:02 P.M., after forty minutes on the machine, Patty was disconnected.

Her own heart took over, but not willingly. Dennis massaged it by hand, and together with medications and transfusions kept it going, falteringly, for another half hour.

But all was futile now.

At 2:45 P.M., Dennis surrendered. Patty Anderson’s heart stopped for good.
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Dennis could not bear breaking the news to Betty and Lloyd Anderson; he let Varco, who knew them better. The Andersons were devastated, for despite all of the doctors’ warnings, they had believed Patty would make it.

On what would have been her sixth birthday, April 7, 1951, the Andersons’ only child was buried. A newspaper published a three-quarter-inch funeral notice, but there was no obituary, no photograph, no clue that a little girl with sadly crossed eyes had made history.

In analyzing what went wrong, Dennis was satisfied with the performance of his machine. Until diagnostic techniques improved, the risk of surprise would always be there; repair of an ASD was within reach, Dennis still believed.

And so he decided to try again, on two-year-old Sheryl L. Judge, whose heart had been failing since winter.

Word of the impending operation set University Hospital abuzz. A mob of observers, including C. Walton Lillehei, had gathered in Room II on the morning of May 31, 1951, when Dennis and Varco opened the child.

This time, luck was with them: the diagnosis was correct. Sheryl had an ASD, a simple hole.

They were about to begin the repair when Varco shouted: What’s going on? You’re blowing bubbles!

Air was leaking out of the coronary vessels. Air—deadly to all tissue because it blocks the flow of blood through life-sustaining capillaries.

Baffled, Dennis and Varco turned to the men on the machine.

The men on the machine looked horror-stricken.

They had let the reservoir run dry, and Sheryl had been pumped full of air. Brain, heart, liver—all poisoned by air.

It was an accident. One of the technicians was light-headed and feverish from a cold; when starting the machine, he’d forgotten to activate a fail-safe circuit that would have prevented the reservoir from emptying.

They reprimed the machine, but it was too late.

Eight hours after surgery, Sheryl Judge died.
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As he watched from the back of Dennis’s operating room, Walt Lillehei was absorbed. A junior member of University Hospital’s surgical staff, Lillehei was beginning to think the heart was where he wanted to make his mark.

Whatever proved to be Lillehei’s life’s work, most who knew him believed he would succeed—with more than an ordinary splash, the betting was. Equally comfortable in the operating room or drinking martinis in a smoke-filled nightclub, Lillehei had already won a national award for his research. He was close to a professorship. He’d published a number of scientific articles and addressed national gatherings of surgeons—commanding audiences that had taken notice of the handsome young surgeon from Minnesota.

As accomplished as his peers were, Walt always seemed a step ahead. And what it boiled down to was this: Walt’s brain was wired differently. Where others might debate whether the glass was half empty or half full, Walt would question whether a glass was the right vessel in the first place. And if he’d determined it wasn’t, he already had a better idea.

Lillehei was impressed by Dennis’s daring and the years of meticulous study and testing that preceded clinical use of his heart-lung machine; Dennis had a fine mind, too. But the complexity of his creation troubled Lillehei. So many parts, so many possibilities for error, as Sheryl Judge had tragically demonstrated. And scoring sixteen people from the same sheet on such a delicate symphony—to Lillehei, it was preposterous.

You’re doomed to failure with sixteen doctors, Lillehei thought. Sixteen doctors can’t agree on anything!
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Had you looked closely at Lillehei that May of 1951, you would have seen a scar near the thirty-two-year-old man’s left ear. A surgeon evidently had been at him.

One morning not two years before, in late 1949, while he was nearing the end of his long training, Lillehei had found a bump on his face. A colleague had removed it and pronounced it either a benign tumor or a harmlessly enlarged lymph node. A specimen was sent to the University Hospital pathology department for microscopic analysis. This was routine.

The results stunned Owen Wangensteen, Lillehei’s boss and mentor.

The pathologists reported that Lillehei had lymphosarcoma, or non-Hodgkin’s lymphoma, one of the deadliest of cancers. Most of its victims died within five years of its onset.

There must be an error, thought Wangensteen. Lymphosarcoma is so rare. Walt is so healthy, and so young.

For the time being, Wangensteen kept the report a secret. He did not tell Lillehei, nor did Lillehei ask. Lillehei had accepted the initial diagnosis and gone about his business; bad news, he believed, would have found him immediately.
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WALT LILLEHEI, ARMY OFFICER
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2
Surgeon-Scientists

JENS KRISTIAN LILLEHEI left Tysnes, a heart-shaped island in Norway, in 1885, when he was seventeen. He was from a family of poor fishermen and farmers and, like so many others, he sailed to America seeking a better life. He got barely a taste. After becoming a bricklayer, marrying, and having two sons, Jens died of tuberculosis in 1898 in Minnesota at the age of thirty. His sons were not yet in school.

Jens’s widow, Paluda, was determined that her children would make something of themselves. With two dollars a day cleaning houses, she put her sons through the University of Minnesota. The younger became a doctor. The older, Clarence, became a dentist and married Elizabeth Walton, a professional piano player. Clarence was in the army when the first of their three children, all sons, was born, on October 23, 1918.

Walt was a handsome boy, with Nordic features that one day would enchant women. He enjoyed the outdoors, especially the pond near his home in Edina, a suburb of Minneapolis. He played sports and he enjoyed winning, but off the field he was an easygoing boy—and a bit of a loner. Walt liked nice clothes. He liked the neighborhood library and the Edina Country Club, to which his parents belonged.

Despite their comfortable existence, the Lilleheis instilled in their children the value of hard work; Walt was not simply a Boy Scout, but an Eagle Scout—and as soon as he was old enough, he became a caddy. The Lilleheis also stressed independence. Accompanied by their dog Jiggs, a stray that showed up on the doorstep one day, Walt and his brothers would set off on Saturday mornings for the pond, not having to return until suppertime. And before they drove, the boys were free to take the trolley into the city by themselves.

The Lilleheis believed in measured discipline; the consequence for their children’s bad behavior was an examination of the issue, not the back of the hand. One day when Walt was coming home from school, a classmate jumped onto the running board of his Model T, which Walt had bought with his savings from caddying. Walt wanted the classmate to get off. When the classmate refused, Walt put the gas to the floor and tore off, fishtailing down the road—and flipped his car rounding a bend. No one was badly hurt, the car still ran—and Walt got away with a lecture from Dad.

“I didn’t necessarily believe in signs that said ‘don’t do this’ or ‘don’t do that,’” Lillehei said years later. “If I had a reason to do it, I usually did it.”

A better clue that Lillehei was destined for something other than middle-class anonymity was his skill with his hands. Lillehei instinctively understood how things worked—and how he might make them work. As an eighth grader, Walt successfully modified a BB gun to shoot .22-caliber bullets. As a young teen, he begged his parents for a motorcycle; they resisted. When Walt found some motorcycle parts for sale—a tangled mess in a couple of bushel baskets—his parents, thinking he’d never assemble them, let him buy them. Without benefit of a manual, Walt built the motorcycle and got it running. And when he bought his Model T, Walt slung a hoist over a tree limb, took the engine out, broke it down, and reassembled it with ease.

Although he skipped two grammar school grades, Lillehei became an average high school student who nearly flunked chemistry. He won’t last six weeks in college, the chemistry teacher said to Walt’s father on Walt’s graduation day, in 1935. That fall, at the age of sixteen, Lillehei entered the University of Minnesota. He thought he’d become a lawyer, an engineer, or possibly a dentist, like Dad, but when he learned the requirements for medical school were the same as for dentistry, he figured: Why not? With the exception of three C’s, including one for surgery, Lillehei’s grades at the University of Minnesota Medical School were outstanding. He graduated tenth in a class of 103.

But Lillehei was no bookworm; he had a wry sense of humor, he loved to carouse, and, after graduating from high school without having dated a girl, he developed an eye for the ladies. He coined his own motto, which he carried throughout his life: Work hard, play hard! Consciously or not, he already was a kindred spirit to John Hunter, the renowned eighteenth-century Scottish surgeon whose biography Lillehei had savored. Hunter was a tireless experimenter who was the first to demonstrate that surgery could be more than glorified butchery—that a surgeon could also be a scientist. But Hunter was no scholarly straight arrow; as a young man, he was drawn to London’s gin dens and bordellos, and his lifelong disregard for risk bordered on recklessness. In an effort to demonstrate that gonorrhea and syphilis were manifestations of the same disease, Hunter, while engaged to the woman he would marry, infected himself with a pus-laden lancet. “This was on a Friday,” observed Hunter. “On the Sunday following there was a teasing itching in those parts, which lasted until the Tuesday following.”

During Lillehei’s college years, he and his friends spent Saturday afternoons at University of Minnesota football games. On Saturday nights, they drove out to Mitch’s, an establishment on the edge of town run by a one-time bootlegger who booked Hoagy Carmichael, Jack Teagarden, and other Dixieland jazz greats. Mitch’s was a bottle club: you could drink all you wanted, provided you came with your own. Walt and the boys arrived with bottles of near-beer, which they brought up to strength with grain alcohol pilfered from a medical school lab.

Many nights, the jamming continued until dawn. Lillehei’s stamina was unsurpassed. With only an hour or two of sleep, he was ready to take on the day, no matter what he’d had to drink.
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When he was a boy, Owen H. Wangensteen did not intend to become a doctor. He wanted to be a farmer, like his father, a Norwegian immigrant who also ran a prosperous general store in the prairie town of Lake Park, Minnesota. Owen would likely have excelled: when he was a high school junior, he devised an ingenious new way to deliver some three hundred piglets from sows that, unable to farrow their young, had been destined for the slaughterhouse. Owen intended to study veterinary science at the University of Minnesota, but his father, a stern man who punished his young children by paddling them out in the woodshed, insisted on medicine. The son finally acceded to the father’s wish during the unbearably hot summer of 1917, when Mr. Wangensteen made Owen haul manure until his university classes resumed. “I said, ‘Well, anything would be better than this,’” Owen later recalled.

Gifted with a photographic memory, Wangensteen was first in his class at Lake Park High School and the University of Minnesota Medical School. After completing his surgical residency and earning a doctoral degree (for study of the undescended testis), he declined an offer to go into private practice at an annual salary of $15,000, a princely sum. He wanted to teach as well as to operate, and he wanted a lab. So he became an instructor in surgery at the university—for less than seventy dollars a week. Owen’s father was disappointed, as was Owen’s new wife, a woman who’d majored in home economics and believed a doctor husband was a ticket to the good life. But Wangensteen stood firm.

It was 1926, and the University of Minnesota Medical School was a pale imitation of the famous medical schools back east. European professors rarely stopped by on their lecture tours of America, nor did famous researchers covet a university appointment. The school did not even have a full-time chief of surgery. No one wanted the job.

“Well, there isn’t anything here, nor will there ever be,” said a Harvard surgeon who declined the position after visiting Minneapolis.

Owen Wangensteen thought this was balderdash. He sensed a rare opportunity, and, after a year of study in Bern with one of Europe’s preeminent surgeons, he accepted the position of associate professor at Minnesota. The next year, he was named chief of surgery. Wangensteen was thirty-one years old—perhaps the youngest chief of surgery ever at any university, but already a formidable clinician and researcher, with nearly three dozen published papers on such disorders as bowel obstruction and ulcers, two of his favorite subjects.

Wangensteen had barely taken office when grumbling opponents accused him of losing too many cancer patients. What his opponents really wanted was less an improved survival rate than for the chief to resign—they were jealous, and Wangensteen knew it. “This is a bunch of trivial drivel,” Wangensteen told the dean, who kept him as chief.

Politically nimbler now, the new chief began to build his department.
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Lillehei was a sophomore in medical school when he first saw Wangensteen. It was the fall of 1938, and Lillehei was just twenty. Wangensteen was lecturing.

Short and slight, Wangensteen nonetheless was impressive: with his white lab coat, wire-rimmed glasses, and slicked-back hair, he resembled one of the great European professors. And he was young—not yet forty, yet he had been chief for nearly a decade.

Listening to him, Lillehei understood why. Wangensteen expounded for two hours without notes. He brought in patients and presented the case history of each entirely from memory.

The subject was acute appendicitis—the bursting of the appendix—which can kill without surgical intervention. Wangensteen told his students that only a short while ago, the cause was mysterious. Was it infection, as many believed? Skeptical, Wangensteen set out to find the answer.

He initially studied animals. With his research assistant, surgeon Clarence Dennis, Wangensteen observed, measured, and monitored internal pressures after tying animal appendices off. Wangensteen knew nature sometimes hides her secrets in unlikely places, and so he became familiar with the innards of rabbits, dogs, cats, and skunks. Then he moved on to monkeys and apes.

Still, he wasn’t satisfied. The young Lillehei listened spellbound as Wangensteen described experimenting on a tiger and a bear, which had been subdued with raw meat laced with barbiturates.

“When they became groggy,” Wangensteen recalled, “we rushed up with an ether can and put it over the animal’s nose and carried him, with the help of four hands, to the operating table—and then went ahead with surgery after tying the animal down.”

Having exhausted the available animals, Wangensteen studied humans. During surgery on colon cancer patients, he performed a second operation that left the patient’s appendix sticking out of his abdomen like a misplaced finger; then he tied off the tip and connected it to a bedside meter. And what Wangensteen found was that obstruction, creating internal pressure, caused an appendix to burst, and not infection. It was no earth-shattering discovery and it had limited clinical value, but it proved the merit of Wangensteen’s philosophy. It proved what determination and original thinking could do.

Amazing, thought Lillehei. Wangensteen had embarked on a quest. Here was science in two dramatic environments: the operating room and the lab. Here was Hunterian medicine.

Geez, Lillehei said to F. John Lewis, his closest medical school friend. We ought to go into surgery!
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Lillehei finished his internship in the spring of 1942, and war summoned him. He went enthusiastically. He believed in serving his country, and he wanted to see the world.

He first saw London, then northern Africa, where, with the 1st Infantry Division, he commanded a mobile army surgical hospital (MASH) unit in the campaign against German field marshal Erwin Rommel’s infamous Afrika Korps. Lillehei was introduced to the brutal realities of war even before the enemy was engaged: on the eve of combat, Lillehei and his staff were up all night treating American soldiers who
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