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PRAISE FOR GRAY MATTERS


‘A fascinating and wide-ranging account of what neurosurgery is really about – the past, present and future.’


Henry Marsh, neurosurgeon and bestselling author of Do No Harm


‘Gray Matters is a riveting journey through the intricacies and complexities of the human brain, a compelling read for anyone considering a career in medicine, or anyone simply curious about the work life of a brain surgeon. The fascinating stories of people undergoing brain surgery highlight the mix of human ingenuity and daring that have propelled the field.’


Anna Lembke, author of Dopamine Nation


‘With equal doses compassion, humour and narrative skill, Schwartz creates a spellbinding account of what goes through the brain of a top neurosurgeon staring into the deep mysteries of his patients’ brains. A must read for anyone who has ever had a brain.’


Daniel J. Levitin, author of This is Your Brain on Music


‘If you are at all curious about the brain or the surgeons who operate on it, Gray Matters is a must read and Dr Theodore Schwartz is the perfect guide, a master brain surgeon and superbly talented writer. I have not read a better biography of our shared profession, and in Schwartz’s talented hands, the most enigmatic 3 ½ pounds of tissue in the known universe comes to light in remarkable and revelatory ways.’


Sanjay Gupta, author of Keep Sharp


‘Blending personal experiences from the operating room with neuroscience’s historical roots and contemporary examples, Dr Theodore H. Schwartz gives readers a captivating glimpse into the high-stakes, emotionally charged world of brain surgery. A riveting read that unveils the humanity, history and science behind the scalpel.’


Dana Suskind, author of Parent Nation


‘An exciting and engaging romp around the history, innerworkings and near limitless potential of the human brain. If you like Mary Roach’s genre of immersive storytelling then you will love this view from the inside of the world of brain surgery. An outstanding read, and I highly recommend to brain surgeons and non-brain surgeons alike!’


Jay Wellons, author of All That Moves Us
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I would like to see the day when somebody would be appointed surgeon somewhere who had no hands, for the operative part is the least part of the work.


—Harvey Cushing, neurosurgeon, 1911


Brain surgery is a terrible profession. If I did not feel it will become very different in my lifetime, I should hate it.


—Wilder Penfield, neurosurgeon, 1921


I agonize over the question of which risk is greater, the disease or the operation?


—Irving S. Cooper, neurosurgeon, 1981





AUTHOR’S NOTE


The following pages contain the details of brain surgeries performed on real people: celebrities, politicians, athletes, and actual patients of mine. For those who were not my patients, no private health information has been divulged other than what is already publicly available, either through the individuals’ published accounts or articles available on the internet. Regarding my own patients, their names and identifying details have been changed to conceal their identities and, whenever possible, their permission was obtained to retell their stories. I have tried as best I could to comply with the requirements of the Health Insurance Portability and Accountability Act of 1996, better known as HIPAA. In some places, this book aims to provide useful information based on my professional experience, but it is not intended to replace your doctor’s medical advice. Please consult with your doctor if you believe you have any medical conditions that may require treatment.
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PROLOGUE


I stare into the eyes of the patient sitting in front of me. Glassy and bloodshot, they reflect his past few sleepless nights, no doubt spent contemplating both his uncertain future and the terrifying prospect of having the hands of a relative stranger rooting around in his skull. Today my opponent is a tumor, more specifically a meningioma. It’s resting at the tip of this gentleman’s temporal lobe, just behind the left eye. I imagine the neurons behind those eyes firing off thought after panicked thought. How much longer until the tumor grows so large it will rob him of some essential part of himself? Has some piece already slipped away? If so, which part? And what’s more terrifying: the relentless onslaught of the tumor or the anticipation of the surgery itself?


I begin the interview. My goal is to project calmness and confidence, like an airline pilot letting the passengers know they are headed into a bit of turbulence but that everything will be fine. When I’m the one in the passenger seat, I want to believe that no one better could be sitting behind the controls of that plane as it jerks and shudders, buffeted by headwinds. I tell him—metaphorically, of course—that we’re in this together. This plane is not going down. But who am I really trying to convince, him or myself?


A few days later, when I arrive in the operating room, he’s already under—deep in the dreamless oblivion of anesthesia. I’d stopped by the preoperative waiting area earlier that morning to say hello to him and his wife and answer all their last-minute questions. Despite his lack of sleep the night before, he didn’t appear at all tired. In fact, quite the opposite: he was alert and even a bit jumpy, his body poised to engage in a battle, but not one that he will be fighting. Indeed, he’ll be the battleground.


But now he is asleep, his face no longer showing the signs of worry so recently engraved upon it. This moment of peace and quiet, soon to be filled with the whir of saw penetrating skull, marks a transition, a crossroads when he still retains the vestiges of the person he once was before becoming something entirely different to me: a task I must complete.


This is when I slip under his shoulder a piece of paper, wrapped in plastic for protection. On it, a prayer has been printed in a language I cannot read: a talisman provided by his family to shepherd him through his pilgrimage and me through my campaign.


His body is now fully exposed as tubes and wires symbiotically link his organs with the anesthesiologist’s machines. I take a moment to examine several markings I notice adorning his torso. Are these more benedictions? Archaic incantations? The writing is sloppy, the letters and pictures juvenile, but I gradually decipher the words. I Love You, Daddy is penned in blue marker down his left arm. His right arm bears a picture of a multicolored rainbow under which Come Home Soon is scribbled in red. On his elbow, next to a misshapen balloon heart, is a brown oval splotch atop which one of his younger children—probably the prankster of the family, not fully realizing the gravity of his father’s plight—has impishly written Poop. Connecting the word to the blob is an arrow, a guide for me, lest there be any confusion regarding the identity of the blemish.


I am a neurosurgeon working in New York City. I’ve spent almost thirty years operating on people with neurological illnesses. This is my seventh surgery of the week, and today our surgical crew is a small squad of five: me, my assistant, the anesthesiologist, a scrub tech, and a circulator. The tech’s job is to hand me my instruments, which often occurs before I even have time to ask. If I mistakenly ask for the wrong one, she always hands me what I need. She understands implicitly which tools I require—not from clairvoyance but from repetition. The circulator, whose job it is to set up the room before we begin and fetch anything we need as the situation arises, also doubles as our DJ.


Once the operation is underway and going smoothly, we joke around, listen to music, argue over the playlist, and tell stories about what’s going on in our lives. Today we settle on Top 40. During rare moments of crisis, when an operation starts to go south, the mood changes in an instant. Music is silenced. All gossip ceases. You could hear a suture drop, should one accidentally fall to the floor. But once the storm has passed, the mood of the room quickly lifts, as if a bit of turbulence had always been expected on this flight.


Today’s operation, on my patient with the poop sketch on his elbow, is far from routine. In fact, it’s a procedure I’ve never done before. It’s not that I lack the experience or missed out on the training; rather, it’s an operation few neurosurgeons have ever attempted. The tumor I’m facing today rests deep in my patient’s brain, surrounded by critical nerves and blood vessels, which, if damaged, could cause devastating injuries such as blindness or paralysis. Luckily, this is a benign tumor that can be cured with surgery, but it does have to be removed somehow, some way; its slow, insidious growth has brought it dangerously close to the optic nerves. If the problem isn’t fixed, my patient’s vision will soon begin to fade. I’ve removed many such tumors before but always through a more traditional approach: displacing the muscles for chewing that sit on the side of the head in the temple, removing a sizable slab of bone, and then burrowing deep inside the skull, working around and sometimes even through the brain.


Opening the skull in this more typical fashion—whether via the side, the top, or the back of the head, as has been done by neurosurgeons for the last hundred years—is called a craniotomy. Such operations are routine, performed at almost every hospital in the nation. Craniotomies have given brain surgeons the ability to treat a wide range of diseases of the central nervous system—tumors, blood clots, aneurysms, and infections—and this technique for opening and closing the head has been perfected over several generations through incremental improvements and modifications.


But today I’m doing something completely different. Instead of deconstructing the side of the face like a Picasso, I’ve asked an oculoplastic surgeon to work with me. He’ll make a small incision in the eyelid and circumnavigate the eyeball, which will lead us directly to our target. It may seem impossible to imagine that there’s enough room between the cup of the socket and the globe of the eye for us to do our work. But the eyeball is encased in a thick protective padding of fat, which I’m hoping to gently dislodge with my instruments to allow my scope, drill, and scissors to go in and his tumor to come out. The space will be small, our maneuverability limited, but if we’re successful, the patient will be cured of his tumor without our having to reassemble the side of his head at the end of the case. His recovery should be faster and his incision will be invisible, hidden in a small crease in the eyelid.


More crucially, this approach will minimize any inadvertent damage to the brain that might occur from a standard craniotomy, which is the procedure I was taught during my training. That older, time-honored technique, while good for most tumors, in this case would mean that a few of the most fragile parts of the brain would lie directly in my path. Approaching the tumor from this new and different periorbital trajectory means—or so I hope—that I can immediately access the center of the tumor. It’s more of a straight shot, if you will, unimpeded by those fragile elements—unimpeded except by the eyeball, that is. Until only a few years ago, I had previously never considered that a structure like an eyeball could be displaced en route to the brain. But that was before I began reading about a small group of surgeons scattered across the globe who’d started performing this type of surgery on a few of their patients.


I was intrigued.


First, I practiced on cadavers. I reread every word of the few published articles that described the approach. Then I waited for the right patient with the right tumor in the right location. So today’s procedure is the culmination of years of preparation and anticipation.


The oculoplastic surgeon makes the incision and exposes the bone around the eye. Having an eye expert involved puts me somewhat at ease, so I can focus on what I know best. I have enough things to worry about. He retracts the orbit to give me room, if barely enough, to do my work. Into this narrow space I first pass the endoscope, essentially a long, thin telescope we use to see what we’re doing. Next, with my right hand, I advance an electric-powered drill the size of a pencil. In my left hand I manipulate a curved metal suction device. The latter functions both as a retractor and a way to eliminate the bone shavings as we widen and deepen the hole.


Meanwhile my assistant, a young neurosurgeon in training, irrigates the operative field with a constant stream of saline squirted through a syringe. The three of us are crowded around the patient’s head, alternately gazing both down at what we can see through the small incision and up at the multiple flat-screen displays onto which the image from the endoscope is being projected. I gently step on the foot pedal to start the drill rotating. I watch as its diamond tip begins to shave away the thin shelf of bone that separates the back of the eye from the front of the brain.


This technique—operating on the brain through the eye socket—is not a new one, having been used in a much more dubious way by Dr. Walter Jackson Freeman II, a neurologist, to perform frontal lobotomies in the 1950s. But the operation I’m performing today has about as much in common with Freeman’s lobotomies as an F-16 has with Wilbur and Orville Wright’s first flying machine.


As I drill, I think about how my patient obtained several opinions from other well-known neurosurgeons, all of whom recommended—no, more like insisted—that he undergo a craniotomy. What convinced him that my approach, so different from theirs, would work? I’m used to dealing with skeptics, having faced similar battles when I started operating through the nose—another of the minimally invasive surgeries I adopted early. Perhaps the success I’ve had with that approach—in combination with the obvious benefits of removing his tumor through the front of his head rather than the side—was enough to win the day?


After making a small hole in the bone roughly the size of a quarter, I expose a bit of the dura, the thick white covering of the brain. Using a long, thin pair of bayonetted scissors held between my thumb and forefinger, I squeeze the short, angled tips together and cut a small circle into the dura, wide enough to expose the tumor.


This approach turns out to be perfect for getting me where I need to be, and the tumor comes out quickly. I barely touch the brain. In fact, with just a few scoops of the curette, the tumor is gone. This part, the most critical move, takes ten or fifteen minutes. Dare I say it was . . . easy?


Don’t get me wrong. I’m not claiming that brain surgery is easy, particularly in a world in which “It’s not brain surgery” has become a put-down to remind everyone of their place in the pecking order of human advancement: “Oh, you swam the English Channel? Great, but it isn’t brain surgery.” “You wrote a novel? Cool, but it isn’t brain surgery.” “You solved cold fusion? Please. It isn’t brain surgery.”


Brain surgery is hard, for sure, but not as hard as it used to be, when the specialty was in its infancy. Surgeries back then were mostly exploratory, since surgeons had no idea where to find the problem without the benefit of MRI scans. Many patients never made it off the table, and surgeons had no semblance of a personal life, as they needed to sacrifice everything at the altar of their profession.


But much has changed over the years. New technologies, new approaches, new instruments, better training, more powerful computers, and multispecialty integrated hospital care have all transformed the modern practice of neurosurgery.


That said, people ask me all the time, “What’s it really like to be a brain surgeon?” and I never have a good answer. I mean, how much time have you got? It’s impossible to answer such a question over the course of a one-hour lecture, let alone during a three-minute cocktail party conversation. “Great,” I usually say. “I really love my job.” Then I ask about their kids or talk sports or bring up literally any other topic—because what else can I say that would even scratch the surface of describing what it’s like to spend the better part of my waking hours with my hands inside someone else’s skull?


On these pages, I want to tell the story of neurosurgery from its primitive beginnings, when it was mostly used to treat head trauma, to its current state as a computer-based discipline of meticulous precision. Neurosurgery is a relatively young field, just over 120 years old, and the brave early mavericks who first ventured into the skull were as courageous as any world explorers. I will tell their tales and highlight the many ways their discoveries have rippled forward into modern practice.


Neurosurgery has also touched the lives of some of our nation’s most celebrated individuals: actors, politicians, athletes, musicians. I’ll explore those cases in Holmes-meets-Watson detail and reveal secrets about their treatments that are not as widely publicized. We’ll also dive into some of the field’s less glamorous moments, such as the era of psychosurgery and the widespread use of the frontal lobotomy as a treatment for mental illness. What is also not as well known is how this dark chapter in our specialty served to propel the field forward to what it is today.


Eventually, we will get to the philosophical implications of brain surgery: how brain surgery has contributed to our understanding of the workings of the human mind, the existence of the “self,” and our illusions about being in control of our actions. Finally, we will explore the new frontier of brain-computer interfaces. Most people are vaguely aware that someday we’ll be able to search the internet, drive a car, and even communicate using our minds alone, linked to a computer. But what does this really mean in practice and what is it like to have a computer interface implanted in your brain? Stay tuned.


After every operation, regardless of the results, the routine is always the same. I emerge from the operating room into the hallway, a descent from what feels to me like a holy place back into the everyday world. My aches and pains in my muscles and joints—the result of working in awkward positions for several hours—now reassert themselves. I’m aware of the slightly bitter smell of my own sweat. I rip off my paper hat and surgical mask to inhale fresh, unfiltered air instead of my own stagnating breath. Not wanting my bloodstained scrubs to alarm my patient’s loved ones, I grab my white coat off its hook in the hallway and head to the family waiting room.


There they are: his wife, whom I had met in the office and seen again earlier that day before the operation, and their three children, the Magic Marker tattoo artists whose work adorned their father’s torso. I see halfeaten food sitting on the table next to an open computer. Two of the three children are sleeping, having been awakened at 3:00 a.m. to reach the hospital by 5:00. It’s been four hours since they last saw their father, shortly before he was wheeled into the OR.


I focus on his wife. I can sense her fear and anticipation. I know they are fearing the worst, so I immediately say out loud, but not too loud, since we’re still in public, “Everything went great.” Perhaps I’m violating their privacy with this public disclosure, but it seems cruel to prolong the suspense by keeping a poker face and not saying a word. Then I say, “Let’s go into the private consult room.” She wakes her kids and I usher them around the corner. Once behind closed doors, I say it again. “Everything went great. He’s going to be fine.” The news, I’ve learned, must first sink in before I go into the details of what I found and what to expect going forward.


This is the moment when the relief—and tears—finally hit. The wife’s eyes well up and she reaches out to give me a hug as if I were her oldest and dearest friend—never mind that until very recently, we were almost complete strangers. Some family members ask my permission first: “Can I give you a hug?” But not this time. The gesture is spontaneous, genuine, and deeply human. All sense of personal boundaries collapses.


I don’t mind it one bit. I live for this hug. This is the most rewarding aspect of brain surgery: the payoff, if you will, for all those years of work, all those hours—or minutes, in this case—inside the patient’s skull, carefully sorting the bad cells from the good.
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ONE


THE MYTH


Since its inception at around the turn of the twentieth century, brain surgery has had a reputation for complexity that has left it shrouded in an aura of mystery.


James Gaffigan, the stand-up comedian, has a bit where he asks the audience: “Can you imagine the pressure on a brain surgeon? At no point during their day can they say, ‘Hey, it ain’t brain surgery!’ ” Even The Simpsons got in on the fun. In one clip, Mr. Burns, who has just taken a saw to Homer’s skull, asks Smithers for an ice-cream scoop to remove the brain. When Smithers balks, Burns cries out, “Dammit, Smithers, this isn’t rocket science; it’s brain surgery!”


Whatever its origin, the catchphrase misses an important fact: most of the surgeries performed by neurosurgeons take place in the spine. But, for our purposes here, we will conflate neurosurgery with brain surgery, as brain surgeons are, by definition, neurosurgeons, and all neurosurgeons are trained to do brain surgery—even those who mostly operate on the spine.


So, what is the genesis of the brain surgeon’s pop culture reputation?


If brain surgery has a reputation for being a difficult and dangerous field requiring steely self-confidence and the highest level of technical expertise, it is due in no small part to the undisputed founding father of neurosurgery, Dr. Harvey Cushing. Cushing was arguably one of the most brilliant, hardworking, and talented surgeons ever to grace the planet. He has an almost mythological status in our field, as evidenced by the many outstanding accounts of his life and his accomplishments. As we shall see, his stature and reputation are well deserved.


Before Cushing, most of the operations now commonly performed on the brain were considered much too dangerous except in emergency situations. More than half of all patients perished merely from the undertaking. Surgeries were often slipshod, ill-conceived, and so infrequently performed as to be labeled experimental. Opening the human skull and exposing the brain was not only futile but heretical, since a doctor’s guiding principle, according to the Hippocratic oath, has always been to “do no harm.”


After Cushing, neurosurgery became a well-refined subspecialty of surgery whose breadth of operations was not so far off from what it is today. Patients not only survived surgery but, for the most part, were better off after the operation compared with before it. Because of Cushing’s reputation, nearly every up-and-coming neurosurgeon living in the first third of the twentieth century made the pilgrimage to either train under him or at least observe him in action.


Cushing, the youngest of ten children, was born on April 8, 1869, into a rigidly puritanical family of doctors in Cleveland, Ohio. He was a dedicated student and athlete, passionate about baseball and gymnastics. In high school, he took an interest in woodworking, blacksmithing, and drawing, perhaps foreshadowing a career relying on dexterity. In college, he played on Yale’s baseball team, which upset his father, who saw sports as a distraction from his studies. By his senior year, Cushing was the team captain.


He was a solid B student, which back then put him in the top third of his class. He joined Scroll and Key, one of Yale’s all-male social clubs, and it was there that he attended a lecture by a visiting physician who made such an impression on him that he decided to follow the family tradition and become a doctor. He applied to and was accepted by Harvard Medical School, where one of his older brothers, Ned, had already studied. Most medical students in Cushing’s era were admitted straight out of high school. Cushing, however, was one of only two members of his class with a college degree.
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Cushing in midair executing a backflip off the steps of Yale library as an undergraduate.


Medical Historical Library, Harvey Cushing/John Jay Whitney Medical Library, Yale University





Despite his success as a student, Cushing was plagued throughout his medical school years with self-doubt and feelings of inadequacy, emotions that helped explain his unwavering drive for perfection throughout his life. In one well-documented incident, Cushing was asked to administer anesthesia to a woman about to undergo a hernia operation, which at the time consisted of a rag dipped in ether. Completely inexperienced in the task, Cushing proceeded with a beginner’s trepidation, only to have his patient die under his care before the operation had even begun. Guilt-ridden and distraught by his error, the fledgling doctor nearly quit medicine before doubling down on his scholarly efforts while simultaneously developing an addiction to cigarettes.


Cushing went on to study surgery at Johns Hopkins Medical School under the legendary chief of surgery William Stewart Halsted, who revolutionized general surgery with the introduction of general anesthesia, antiseptic technique, and fastidious tissue dissection. Cushing’s interest in the nervous system was first piqued after he successfully treated a patient with intractable facial pain by carefully dissecting and then severing the trigeminal ganglion, a bundle of nerves that sits just below the brain. Weighing the pros and cons of restricting his focus to neurosurgery alone, which was unheard-of at the time, Cushing took the advice of another of his teachers, Sir William Osler, the physician-in-chief at Hopkins, and set out for Europe to absorb whatever wisdom he could glean from the few world experts in the field.


Cushing’s trip abroad started a tradition among many subsequent neurosurgeons of embarking on international travel to observe trailblazers pioneering new operations not yet taught or widely accepted in the United States. In Switzerland, he observed the Swiss surgeon Emil Theodor Kocher and researched the brain’s circulation in the lab of Hugo Kronecker. In England, Cushing watched Sir Victor Horsley, the father of British neurosurgery, and studied under the neurophysiologist Sir Charles Sherrington. When Cushing returned to Hopkins in 1901, Halsted was initially not supportive of Cushing’s notion of focusing his practice uniquely on neurosurgery, as so few established brain operations ended in success. But Cushing persisted and Halstead relented. Only a few years later, in 1905, Cushing published his seminal article The Special Field of Neurological Surgery, the first monograph on the subject and the field’s unofficial birth certificate.


Surgeons in Cushing’s day had access to neither MRIs nor CAT scans, so surgeries on the brain were, for the most part, exploratory. The only clues they had were the patients’ self-reported symptoms and whatever could be gleaned from physical examinations. Surgeons were then forced to correlate those symptoms with their still-limited knowledge of the organization of the nervous system and forge ahead.


Imagine the combination of ego, sangfroid, and monomaniacal fortitude it must have taken for a young physician like Cushing to put his patients’ lives at risk time after time in pursuit of accomplishing what most preeminent surgeons of that era had deemed hopeless. It’s nearly impossible for the modern neurosurgeon to conceive of this audacity, since so many of the operations we now perform have been codified, validated, rehearsed, and deemed, for the most part, to have a good chance of success. Cushing faced enormous and understandable criticism from colleagues, but he countered their condemnation of his recklessness with his remarkable results.


Cushing’s commitment to uncompromising precision marked both his career and his character. As a result of the death he had witnessed as a medical student while administering the primitive ether rag anesthesia, he pioneered the structured recordkeeping and blood pressure measurements used by anesthesiologists to this day. At the age of thirty-two he was put in charge of neurosurgery at Johns Hopkins Hospital. Only a few years later he was recruited to Harvard’s Peter Bent Brigham Hospital in Boston, where he worked for most of the remainder of his career.


Cushing’s impact on brain surgery was nothing short of transformative. In his hands, operative mortality went from 50 percent to under 10 percent. In the words of one of his biographers, Michael Bliss, “Harvey Cushing became the father of effective neurosurgery. Ineffective neurosurgery had many fathers.” He was also a remarkable artist and documented the details of his operations with Da Vinci–like precision.


Cushing not only annotated each patient’s history and illustrated the disease process; he also preserved his patients’ brains after death. In studying postmortem specimens, Cushing was forcing himself to confront his own failures and pushing himself to improve. The collection of disembodied brains, each preserved in its own jar, remains on display in the Harvey Cushing/John Hay Whitney Medical Library at Yale University.


Cushing logged fourteen-tosixteen-hour days, six days a week, taking few holidays. His leisure activities included tennis and collecting rare medical books. He was known to spend hours scouring back-alley shops during his frequent trips abroad. He was also, not surprisingly, an absentee husband and father, leaving his wife, Kate, to raise their five children. After spending two years in Europe at the tail end of the First World War, from 1917 to 1919, Cushing returned home and, rather than take time off to get reacquainted with his wife and children, jumped right back into his work. In a letter to her husband, Kate pleaded with him, “Something in me was hurt to the core—perhaps it was my heart.” In another letter, she poured out her soul, lamenting the fragility of their marriage, and then closed with the words: “I can’t say these things to you. You are always too busy or too tired.”


Cushing was known for his repressed, puritanical character, on full display the day he learned of the death of his twenty-three-year-old son, Bill. After completing his third year at Yale, barely passing his classes, Bill spent the night celebrating. On the way home, he crashed his car into a tree and was instantly killed. When Cushing got the news, he was in the hospital on a Saturday, ready to start his first case of the day. Instead of collapsing in grief in a pool of tears or rescheduling his case for another day, he stepped into the operating theater and completed his surgery. Only then did he depart for New Haven to claim his son’s body.
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A Cushing sketch from one of his operations.


Medical Historical Library, Harvey Cushing/John Jay Whitney Medical Library, Yale University





Cushing’s other son, Henry, dropped out of Yale after failing several classes and never returned, suffering some sort of nervous breakdown, although he eventually recovered and went on to a successful business career. Cushing’s three daughters, on the other hand, fared much better. Known as the “fabulous Cushing sisters,” they married into enormous wealth, the six husbands between the three of them including an Astor, a Whitney, a Roosevelt, a Mortimer, and William S. Paley, the founder of CBS. One might imagine that their mother raised them to seek out men with enough money and time to focus attention on their marriages. When the relationships became loveless, the girls, unlike their mother, moved on.
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Cushing documenting the results of one of his operations.


The Chesney Archives of Johns Hopkins Medicine, Nursing, and Public Health





Cushing’s uncompromising personality traits also made him quite unpopular with his staff. In Bliss’s words, Cushing “reduced nurses to tears and residents to nervous breakdown with his scorn and sarcasm.” One of his famous students, Percival Bailey, who went on to become the head of neurosurgery and neurology at the University of Chicago, euphemistically described Cushing as having a “tart tongue.”*


Today, Cushing’s behavior with his staff would not be tolerated by hospital administrators; he would no doubt be sent directly to a mandatory anger management class. Somewhat surprisingly, while he could be cold and clinical with colleagues, Cushing was beloved by his patients for his warm bedside manner.


Cushing was not without other faults as well and was subject to the prevailing anti-Semitic prejudices of his times. “I have no objection to Hebrews,” he wrote, “but I do not like too many of them all at once.” That said, his feelings did not prevent him from training one particularly brilliant Jewish neurosurgeon, Leo Davidoff, who would go on to place his stamp on literally every Jewish medical institution in New York City. Despite his humble beginnings as the son of a Latvian shoemaker, Davidoff attended Harvard College and Harvard Medical School, followed by a residency at the Peter Bent Brigham Hospital in Boston, where he studied under Cushing. During a long and distinguished career, Davidoff led the departments of neurosurgery at the Jewish Hospital of Brooklyn, Montefiore Hospital in the Bronx, and Mount Sinai Hospital and Beth Israel in Manhattan before founding the Albert Einstein College of Medicine in the Bronx. Cushing, in a letter of recommendation, described Davidoff as “a very un-Hebraic Hebrew”—by which he presumably meant high praise.


On the other hand, in response to Hitler’s atrocities, Cushing secured positions for Jewish physicians escaping Nazi persecution. He even placed his name on the letterhead of the Emergency Committee in Aid of Foreign Displaced Physicians, whose mission was to relocate Jewish refugee physicians and scientists—proof yet again of the complexity of the human psyche, our divided selves, and, yes, even the brain’s mysteries. We are all capable of being both Dr. Jekyll and Mr. Hyde, depending upon the context, Cushing no less than anyone else.


Any contemporary neurosurgeon would jump at the chance to travel back in time to witness a Cushing operation. “Watching Cushing operate,” one of his biographers wrote, “was like watching Freud analyze a patient . . . or the Pope saying mass.” Fortunately, several of his students were able to document the experience, leaving behind a video of his 2,000th brain tumor operation, done on April 15, 1931. The patient was Ida Herskowitz, a thirty-one-year-old woman from New York whom he cured of a pituitary tumor. The gift bestowed upon him by his staff to commemorate this momentous occasion was a silver cigarette case, supposedly containing 2,000 cigarettes, one for each tumor he had removed.




[image: image]


Cushing removing his two thousandth brain tumor on April 15, 1931.


Medical Historical Library, Harvey Cushing/John Jay Whitney Medical Library, Yale University





Cushing worked in an operating theater with an assistant resident, surrounded by a crowd of observers seated on a mobile balcony, which could be pivoted from one spot to another to provide the best view. One of his residents recalled the experience:




Cushing’s operating room was a silent place. He used a set of hand signals to indicate the instrument he wanted, the thumb and forefinger pinched for a scalpel, an open palm with a twist of the wrist for the needle holder, rapid motion of two fingers for scissors, and so forth. . . . A Cushing operation was exasperatingly slow. . . . Through all of these long hours, Cushing seemed impervious to fatigue, the athlete showing his trim.





Another student, who began to nod off while holding a retractor during one of Cushing’s long operations, recalls receiving the admonition that Cushing often delivered: “Eyes on the ball!”


In addition to founding the field of neurosurgery, Cushing identified what is now known as the Cushing reflex, when blood pressure rises and heart rate lowers in the face of mounting intracranial pressure, as well as Cushing’s disease, a disorder of the pituitary gland in which a small tumor secretes high quantities of steroids. Cushing’s name has graced a U.S. warship, a postage stamp, and a neurosurgical society: the Harvey Cushing Society, the largest American neurosurgical professional society today, later renamed the American Association of Neurological Surgeons. In his spare time he penned the definitive biography of his teacher Sir William Osler, for which he won a Pulitzer Prize. Ironically, and perhaps unfairly, the father of modern neurosurgery never won a Nobel Prize in Physiology or Medicine, although he was nominated a startling thirty-eight times.


Cushing’s impact on neurosurgery has been so profound that any U.S.trained neurosurgeon working today can trace their educational lineage straight back to Harvey Cushing with fewer than six degrees of separation.* While Cushing’s legacy of excellence weighs heavily on the shoulders of modern neurosurgeons, as it must have weighed on his sons, we also benefit from a climate of trust that Cushing did not enjoy. The public today assumes that contemporary neurosurgeons know what they’re doing, even when we fail. And unlike Cushing, we are, for the most part, no longer required to be intrepid risk-takers. While neurosurgical training and practice are still time-consuming and emotionally draining, patient outcomes are so dramatically better than they were in Cushing’s day that it’s now possible to maintain a modicum of work-life balance without risking the depression and drug addiction that was so prevalent during the early days of the field. That said, many of the most difficult brain operations remain fraught with danger. If not performed with expert precision, complications and poor outcomes can become commonplace. Cushing’s dedication to his craft and his meticulous operative technique not only formed the cornerstone of our profession but still drives us brain surgeons in the relentless pursuit of perfection.


NO . . . BUT I PLAY ONE ON TV


If you were to stop a random person on the street and ask for the names of the most influential neurosurgeons in the world, my guess is that you would be faced with blank stares. Ask them to name any neurosurgeon and you’d probably still hear crickets. Yet Hollywood has created an image of the neurosurgeon that has captured the public’s imagination. In typical Hollywood fashion, these fictional caricatures often bear little resemblance to real neurosurgeons. One exception was the Netflix documentary series Lenox Hill, which featured two actual neurosurgeons, but these accurate portrayals are rare. Screenwriters mostly latch on to one of the two stereotypes: either brilliant but egotistical renaissance men—White men, more specifically—or sociopathic mad scientists (still mostly White men). Simply put, we are either Harvey Cushing or Victor Frankenstein.


The best examples of the former are Buckaroo Banzai, who, in the film The Adventures of Buckaroo Banzai Across the 8th Dimension (1984), was also a test pilot, particle physicist, and rock star. Another is Dr. Steven Strange, who becomes a superhero with mystical powers in Marvel Studio’s Doctor Strange. But the mad scientist–sociopath stereotype is, unfortunately, the more common of the two. This stereotype includes the racist neurosurgeon in Get Out (2017) who keeps his community of White supremacists alive by transplanting their brains into healthy young Black bodies; Dr. Michael Hfuhruhurr in the film The Man with Two Brains (1983), another unhinged neurosurgeon obsessed with brain transplantation; and Dr. Hannibal Lecter, who, in the movie Hannibal (2001) performs brain surgery on his conscious pursuer and forces him to consume a piece of his own frontal lobe as an hors d’oeuvre.


For the record, although a neurosurgeon named Robert J. White did successfully transplant the head of one animal, a monkey, onto the body of another in 1970 and even managed to keep the head alive for a few hours, this experiment has never been repeated and certainly not tried on humans. As for Lecter’s foray into brain surgery, successfully exposing the entire top of the brain and removing the dura, the brain’s skin-like covering, would be next to impossible without years of training and an array of fine surgical instruments at hand—particularly for a psychiatrist, which was Lecter’s field of expertise. Although some brain surgeries are performed on patients who are wide-awake, we use plenty of local anesthesia to make sure they are both numb and comfortable.


The closest Hollywood has come thus far to portraying a neurosurgeon with some semblance of realism was the character of Derek Christopher Shepherd, better known as McDreamy, on the long-running television series Grey’s Anatomy. In fact, McDreamy (played by Patrick Dempsey) may be the most widely recognized neurosurgeon in America. Moreover, many of the surgeries performed by him, while somewhat sensationalized, were also fairly accurate, due to the script consulting by Dr. Steve Gianotta, the chair of neurosurgery at the University of Southern California (USC).


McDreamy follows the Harvey Cushing model of a neurosurgeon: smart, compassionate, and tirelessly devoted to his patients, but also tough and completely uncompromising. Yet, in contrast to Cushing’s cold Puritan demeaner, he’s also sensitive and considerate. We can also thank McDreamy for adding “sex symbol” to the image of neurosurgeons. (One of my young female patients, upon emerging from anesthesia, once asked if McDreamy was still in the room. Sure, she was drugged and had no idea what she was saying, but, hey, I’ll take it.)


The public’s fascination with brain surgeons reflects the ongoing mystery about what it is we really do. Another show about neurosurgeons, 3 lbs., aired in 2006. It featured Stanley Tucci playing the brilliant but arrogant neurosurgeon Dr. Douglas Hanson, who was forced to work for the younger, more sensitive neurosurgeon Dr. Jonathan Seger, played by Mark Feuerstein. Feuerstein and I went to the same high school, so he called me up and asked if he could follow me around for a day to prepare for the role. I’m not sure what it says about my future career as a movie consultant, but the show was canceled after only three weeks.


STILL MOSTLY WHITE MEN


Screen and television writers usually show neurosurgeons as White men, and unfortunately they are not incorrect. As of this writing, only 9 percent of U.S. neurosurgeons are women and a mere 3.8 percent are Black. The number of women entering the field today, while far less than the 53.5 percent of medical school graduates who are female, is, thankfully, rising. Women now represent almost 20 percent of neurosurgery residents currently in training, a rapid upward trajectory that is expected to reach 30 percent by the year 2030. Black trainees still constitute less than 5 percent of the neurosurgery resident pool.


The first female neurosurgeon in the United States, Dr. Dorothy Klenke Nash, finished her training at Columbia’s Neurological Institute of New York in 1928. She remained the only female neurosurgeon for the next thirty-two years! It wasn’t until 1961 that the first woman received board certification in neurosurgery. Her name was Ruth Kerr Jakoby. It would take another twenty years for the United States to certify its first African American female neurosurgeon, Dr. Alexa Canady. In fact, the numbers are so far from where they should be that Johns Hopkins did not admit its first female Black neurosurgery resident into its training program until 2017.


Neurosurgery also has its own Rosalind Franklin, who, as you may recall, played a critical but unappreciated role in the discovery of DNA alongside James Watson and Francis Crick. In 1915, Harvey Cushing hired an editorial assistant named Louise Eisenhardt to help him write his papers. When Cushing went off to Europe during the First World War, Eisenhardt first put the finishing touches on Cushing’s landmark acoustic neuroma monograph, and then enrolled in Tufts Medical School. After graduating with the highest grades in the school’s history, she studied pathology and then returned to work at Cushing’s side.


Over the remainder of Cushing’s career, he and Eisenhardt were inseparable. She kept meticulous records of all his cases, coauthored his papers, and became the curator of his Brain Tumor Registry, including all 2,000 specimens currently housed at Yale. She was elected the first woman president of the Harvey Cushing Society in 1938 and a few years later became first editor of the Journal of Neurosurgery. Emblematic of the time, in 1965, when she gave the first Cushing Oration, the president of the Harvey Cushing Society, Dr. Frank Mayfield, bestowed upon her a paternal kiss on the cheek along with her medal.


In all fairness, Eisenhardt’s contributions were never swept under the rug, and she has been appropriately lionized in the annals of neurosurgery for her contributions. That said, within the four walls of the operating room she was still not a surgeon and so not a full card-carrying member of the fraternity. Back then, neurosurgery was still more comfortable keeping women behind the scenes. Indeed, in recognition of her role, Dr. Leo Davidoff, Cushing’s Jewish disciple, described Eisenhardt as “the midwife for modern scientific neurosurgery.” In his eyes, while she may have stood on the field, she was more a cheerleader than a player.


As for Black men, they entered the field slightly earlier than White women, but their path was by no means easier. For the most part, Blacks were forced to acquire their training outside the United States. Three of the first four male African American neurosurgeons received their education in Canada at the Montreal Neurological Institute, since opportunities for minorities in the United States were scant. In 1953, Dr. Clarence Sumner Greene Sr., neurosurgery’s Jackie Robinson, became the first African American neurosurgeon in the United States. After receiving his dental degree from the University of Pennsylvania, Greene practiced for a short time before realizing he would prefer to become a physician. He completed the necessary coursework at Harvard and U Penn and then obtained his MD from Howard University. After finishing his residency in general surgery, Greene was accepted to study under Wilder Penfield, the director of the Montreal Neurological Institute. When he returned to the United States, he became the head of surgery at Howard University, a job he held for only two years before his untimely death from a heart attack.


Although Hollywood has not yet embraced the idea of a minority member or female neurosurgeon as a lead character in a drama, most biographical movies depicting the life stories of real neurosurgeons almost always feature members of underrepresented groups. The storylines generally focus on their remarkable and unlikely paths to success, always highlighting the obstacles these individuals had to overcome to establish themselves in neurosurgery. In a sense, it is precisely because they do not fit the stereotype created by the media that their stories are worth telling.


The best known of these rags-to-riches heroes is Dr. Benjamin S. Carson Sr. Born in Detroit in 1951, Carson was raised in poverty by a single, nearly illiterate mother, Sonya, who struggled with mental illness. Despite her limitations, she was a strong-willed disciplinarian who instilled a strict work ethic in her children. Carson went to Yale for college and the University of Michigan for medical school, then trained and worked at Johns Hopkins, rising to become the youngest chief of pediatric neurosurgery in the United States at the time. Carson was recognized for his reinvigoration of two complex neurosurgical procedures: the hemispherectomy, in which half the brain is removed to treat epilepsy, and the separation of conjoined twins linked at the head, a condition known as craniopagus.


Carson’s inspiring life story—chronicled in his autobiography, Gifted Hands— provides compelling evidence for the possibility of overcoming socioeconomic constraints, systemic racism, and opportunity gaps that plague class fluidity in the United States. Emphasizing the stabilizing role of religion in his life and championing a conservative social platform, Carson went on to write several books, work the lecture circuit, and receive numerous achievement awards. He ran for president in 2016 before serving as the secretary of Housing and Urban Development under President Donald Trump.


Carson fits the mold of the neurosurgeon who has something to prove, who sees neurosurgery as the crowning achievement in a life of perseverance and accomplishment, and whose success against all odds is a testament to the enduring promise of the American Dream. At the same time, whether Carson’s story is an example of the possibility for social mobility in the United States or a rare exception to its inherent constraints remains unclear.


Perhaps even more astounding than Ben Carson’s ascent is the story of Alfredo Quiñones-Hinojosa. Dr. Q, as he is better known, was born in Mexicali, Mexico. At nineteen, he crossed the border illegally into the United States, where he worked as a migrant laborer picking tomatoes and sleeping in his car. Teaching himself English and attending night classes, he managed to obtain a scholarship to UC Berkeley, where he graduated with honors. Dr. Q went on to Harvard Medical School and then neurosurgery training at UC San Francisco. After spending a decade as a professor of neurosurgery at Johns Hopkins, where he overlapped with Carson, he was named the chief of neurosurgery at the Mayo Clinic in Jacksonville, Florida. Using the platform of his memoir, Becoming Dr. Q: My Journey from Migrant Farm Worker to Brain Surgeon, he, like Carson, has leveraged his life story to become an inspirational speaker and has received numerous awards for his achievements.


Dr. Q’s story, also featured in the Netflix documentary The Surgeon’s Cut, is exhibit A in the undocumented immigrant debate—namely, their often unjustly thwarted potential to contribute to American society if given an opportunity to take advantage of our educational system. Both Carson and Quiñones-Hinojosa see neurosurgery as the ultimate achievement in a hard-knocks life story of self-reliance and enterprise.


As long as we’re on the topic of neurosurgeons who’ve overcome obstacles, I would be remiss not to mention Dr. Karin Muraszko. Muraszko was born with a form of spina bifida, Latin for “split spine,” which left her with limited mobility in her legs, one being a few inches shorter than the other. At age five she spent a year in a body cast, after which she endured several surgeries to correct her uneven legs. Nevertheless, she was able to graduate from Yale University and then Columbia Medical School.


When she walked into the office of the chief of neurosurgery at the Neurological Institute of New York in 1981 for her interview, she stood four feet nine inches tall and was wearing a leg brace and a built-up shoe. Dr. Bennett M. Stein, the chief at the time, while somewhat skeptical about her ability to complete the training, saw something in this woman’s will to succeed that compelled him to give her a chance. Not only was she disabled, but she was the first woman ever accepted into the program. She completed the residency and in 2005 became the first female chair of the neurosurgery department at an American medical school, the University of Michigan.


Muraszko sees her disability as a challenge, not a barrier. Her accomplishments have inspired generations of woman, not to mention those with disabilities, to consider neurosurgery as a career despite its reputation for being a physically grueling, male-dominated field. Eventually requiring a wheelchair, in 2022 she stepped down from the leadership position she had held in Michigan for seventeen years. One of her primary goals as chief had been to create a culture of mentorship, and one of her most prominent trainees was none other than CNN’s Dr. Sanjay Gupta. He was so inspired by her that he profiled her in 2016 on CNN. When he asked her which has been more difficult, being a woman neurosurgeon or having a disability as a surgeon, she didn’t hesitate: “Being a woman was more difficult.”


Gupta faced fewer challenges during his career but has become arguably the most widely recognized neurosurgeon of our era. He was born into an Indian family and attended college and medical school at the University of Michigan. During his neurosurgery training, Gupta nurtured his interest in politics by working as a White House fellow under Hillary Clinton when she was first lady. Although he still practices at Grady Memorial Hospital in Atlanta, he is best known as the chief medical correspondent for CNN.


Ironically, Gupta is well-known precisely because he does not focus on neurosurgery; rather, he reports on broad medical issues with wide public appeal. (Named one of the sexiest men alive by People magazine in 2003, Gupta is the closest one of us neurosurgeons has gotten to becoming a reallife McDreamy.)


Another real neurosurgeon whose story captured the imagination of the American public was neither a minority nor a woman. Dr. Christopher Duntsch, a White male, was featured in the podcast and series Dr. Death and filled the stereotype of the mad scientist prototype. After completing an MD-PhD at the University of Tennessee, Duntsch managed to finish his neurosurgical training with the bare minimum amount of required operative experience. While most U.S. residents participate in several thousand operations over the course of their training, Duntsch scrubbed in to far fewer.


Duntsch advertised himself as a spinal surgery expert and began working out of a few small hospitals in Texas where there was little to no oversight. Within a few short years he was responsible for the deaths or permanent paralysis of at least thirty-three patients, crimes for which he is currently serving a life sentence in prison—the first time a physician has ever been convicted on criminal charges based on medical treatments. Duntsch was, by all accounts, a sociopath. His story terrifies us because it not only challenges the trust that patients place in their physicians but undermines our faith in medical degrees and titles. Clearly, just because a trained doctor has been dubbed a neurosurgeon does not mean he or she necessarily possesses the healing and empathic qualities we normally attribute to that label.


The good news is that it’s almost unheard-of for a patient to die in the operating room under the care of a neurosurgeon. The only exception to this rule is when a patient arrives with a devastating disease or potentially fatal injury for which their chance of survival is already extremely low, regardless of the experience and skill of the surgeon. The reality is that, while most neurosurgeons are not Harvey Cushing, neither are we Christopher Duntsch.


Then, who are we?


_______________________


*Bailey was quite critical of Cushing’s personality, which he documented in his essay “Pepper Pot,” delivered in a lecture to the Chicago Literary Club but never published. Bailey tried to publish this essay in his autobiography, Up from Little Egypt. He elected not to include it after a copy was sent to Cushing’s daughters, who threatened to sue Bailey if it were ever published. Supposedly, a copy of the text can be found in the club’s archives at the Newberry Library, Chicago. Paul C. Bucy, “Percival Bailey,” in the National Academy of Sciences of the United States, Biographical Memoirs: Volume 58 (Washington, DC: National Academy Press, 1989).


*You can see this diagrammed by going to either neurotree.org and searching “Harvey Williams Cushing” or neurosurgeon.com and searching “Harvey W. Cushing.”





TWO


THE TRAINING


Before we untangle what it’s like to be a brain surgeon, it will be important, first, to understand what it takes to become one. What motivates a medical student to embark on a neurosurgical career, knowing that the training is grueling, the time commitment intense, and the hours long, even after all the schooling is complete? While every kid with a dream of becoming a neurosurgeon has their own story, I’ve seen a few common themes emerge.


Many choose neurosurgery because they become fascinated with the nervous system and want to gain a greater understanding of the inner workings of the brain. The workload, to this group, is not intimidating. They’ve been grinding away for years in their science classes, even dedicating extra hours working in a laboratory. Some acquire PhDs along the way. These often combine neurosurgery with research and hope to contribute to the field by developing new techniques or devices for operating on the brain. These are the Urkels (à la Family Matters) or the Sheldons (à la Big Bang Theory), who probably watched a lot of Star Trek along the way.


The second group are more socially adept and outgoing. These are the athletes or class leaders who are drawn to the difficulty of neurosurgery. The required manual dexterity is a technical challenge like any athletic competition on which they thrive. The length of the surgeries, which often extend late into the night, requires a certain degree of physical stamina, which doesn’t intimidate them. On the contrary, these type A personalities see neurosurgery as an honorable profession that will provide them with the same kind of ego gratification as winning the big game. This group is often a bit more narcissistic but no less conscientious or competent. A subgroup of these are the musicians, who are used to training for years to attain technical proficiency and see neurosurgery as a way to redirect their dexterity from instrument to body. To them, surgery itself is a type of performance, a concerto that needs to be executed perfectly from start to finish.


Another type are the Boy and Girl Scouts who always did the right thing, made their parents proud, and were told from a young age that they were special and could accomplish anything with hard work and grit. Some strivers—alas, too few—are women claiming their rightful footholds or ethnic minorities or immigrants who might even have been the first in their family to go to college, let alone medical school. They want to plant a flag.


Some have had a family member, either a parent or a sibling, who’s been diagnosed with a tumor or an aneurysm and undergone an operation. Perhaps their relative’s life was saved, and in their gratitude they want to pay it forward. In some cases the tumor may have won and they’re determined to dedicate their lives to improving neurosurgical care for others. In other cases they’re the child or grandchild of a neurosurgeon who spent many a weekend following their mother or father on hospital rounds or listened to stories over the dinner table. For these doctors, neurosurgery is a way to connect with a parent who was both an inspiration but also may not have been as present as they wished during their childhood.


My own story is not atypical. I grew up on the Upper West Side of Manhattan in a Jewish household with my older brother, who was more the athlete and rebel to my more cerebral, conformist personality. The son of a Freudian psychoanalyst and a Holocaust survivor, I was very much a product of my environment. From my father, I soon began to realize that there was a lot going on in the brain about which we are unaware, and that these unconscious processes can have a profound influence on how we think, feel, and behave. My mother’s war experiences, rarely discussed, lent an air of gravity to my childhood, a sense that no matter how well things were going, tragedy lurked around every corner. Perhaps her insecurity gave me the sense that I should never be complacent at any point in my training or career.


In high school, I played on the football team, but my real passion was music. After starting out on piano and then saxophone, I settled on bass guitar and spent hours practicing and studying the instrument. Did years of rapidly running my fingers up the bass fretboard help me manipulate instruments deep in the brain? Sure. Maybe. If I were to fit myself into one of the neurosurgery stereotypes, I’d say I’m mostly a musician, with a side of athlete, a dash of striver, and a pinch of nerd sprinkled on top. And, yes, I watched a lot of Star Trek.


One morning during high school, while walking to the bus stop after a snowstorm, I saw a woman struggling to extricate her car from its parking spot near the curb. The vehicle had been completely boxed in by a recently plowed wall of snow. Her wheels were spinning hopelessly. The slush was spitting in all directions. A fellow bystander tried to help by pushing the car from behind, so I ran over to do the same. After a few concerted and coordinated heaves, we managed to free her car, and she went on her merry way with a quick wave and shout of thanks.


I remember the feeling afterward, the emotional high of helping a stranger. For the first time I felt useful, purpose-driven, which during the self-involved teen years of high school was a refreshing departure. I knew at that moment that I wanted to pursue a career that would allow me to help others in need. But I never could have imagined at the time that this epiphany might propel me into a career as a neurosurgeon, a path that would not only test my will but provide me with challenges on almost every level—emotional, physical, mental, and psychological. I also never could have imagined that I would someday be shouldering the burden of taking care of both of my parents, many of my friends, and even my friends’ parents, all of whom would fall prey to a variety of different neurological ailments over the ensuing years. But I am getting ahead of myself and this story.


THE SCHOOLING


Despite my grandmother’s insistence since I was a child that I was destined to become a doctor, when I arrived at college I declared astrophysics as my major, which was more in line with my own childhood dream of becoming an astronaut. After briefly exploring the solar system via an introductory astronomy seminar, I soon realized that my ability to achieve a high score on the math SAT did not translate into an agility with the convoluted equations of rudimentary theoretical astrophysics. I quickly abandoned my celestial ambitions and changed my major to a dual concentration in philosophy and English literature.


While I enjoyed my sojourn in the humanities, I ultimately fell back on my family trade, completed the premed requirements, and went off to medical school determined to become a doctor of some sort. Neurosurgery—or any kind of surgery, for that matter—was not even remotely on my radar. Then one day, during the neuroanatomy module taught by a female neurosurgery resident—the term “resident” derives from the fact that back in the days of Cushing, they literally lived in the hospital—we were learning about the anatomy of the cranial nerves: which ones move the eyes, which control the pupils, which are for hearing, and which move the face. After reviewing each in detail, she then described a patient scenario to see if we could figure out what was going on, based on what we had just learned.


A young girl is in a car accident. Her head hits the dashboard. She has a contusion on her scalp to prove it. She rolls into the ER unconscious. You shine a light in her eyes and see that her right pupil is bigger than the left.


“Quick!” she urged. “What do you do? She’ll die unless you act!”


What could make the pupil dilate like that? The answer was that there must be a blood clot enlarging somewhere in her skull that was pushing on her brain, which, in turn, must be affecting the nerve that controls the pupil. The solution was to rapidly drill a hole in the girl’s skull to release the clot. But where was the clot? And where do you put the hole? There was no time to get a CAT scan, and the patient’s fate would be determined in the next few minutes if you didn’t do anything. So we had to figure it all out based on the anatomy we’d just learned.


If you’d been paying attention in class, you could save her life. If you’d dozed off when the instructor was reviewing the location of the presumably torn middle meningeal artery and the nerve that regulates the size of the pupil, she was gone. This experience was an adrenaline rush for someone like me, who had spent the last four years squirreled away in a library, studying esoteric theories of philosophy. I remember thinking, So neurosurgeons can save people’s lives in an instant, based on knowledge they acquired from books and skills they develop through practice? I had no idea such a field existed.


I was immediately intrigued but not yet sold. I needed more information before committing to a specialty with a reputation for having the most brutal training, never-ending work hours, and a sky-high divorce rate. I put this thought on the back burner.


My first two years of medical school were mostly spent in a classroom. The next two years we rotated through teaching hospitals, spending time in each of the different medical and surgical specialties for a month or two, shadowing and assisting the residents, and helping them get through their daily mountain of tasks. At this stage, medical students possess little skill and only a superficial knowledge of a smattering of topics. Occasionally, the residents would ask for your help entering orders, transporting patients, placing IVs, and holding retractors in the operating room. You were mostly just in the way. You spent 30 percent of your time trying to absorb new information and the remaining 70 percent trying to impress everyone enough to get a decent grade, which might boost your chances of landing a residency spot of your own. And we had only sixteen months to figure out what field we wanted to enter before making a lifetime commitment.


I decided to spend a month working on the neurosurgery service at Massachusetts General Hospital, or MGH. By that time I had read a bit about neurosurgery, but I had never actually worked alongside a neurosurgeon to see if the myths in magazines and books matched the reality. I was not disappointed. The neurosurgery residents there were brilliant, confident, and enthusiastic. They functioned at what seemed like a superhuman pace. Their fingertips and brains were equally nimble, storing not only the requisite muscle memory to perform intricate delicate operations but an encyclopedic knowledge of the vast published literature on neurosurgery. Would it take me three lifetimes to learn what they already knew and could recall at will? I didn’t care. I wanted in.


More impressive than the residents were the attendings, the fully trained neurosurgeons, who were the ones primarily responsible for tackling the grueling operations. I spent hours standing—or sitting, if I was lucky enough to find a stool in the corner of the operating room—watching them as they stood hunched forward over the spotlighted operative field, working on the human brain with both intense concentration and finger movements so subtle, it looked as if their hands were barely moving. The anatomy was so fine that the critical portions of the surgeries were performed under an operating microscope. Perched atop motorized chairs specifically designed for microsurgery, their arms resting on cushioned extensions to reduce tremors, these neurosurgeons reminded me of the astronaut heroes of my childhood, cradled in the cockpits of their starships. Only they were venturing into the remote microcosm of the human brain.


I was so enthralled with the experience that I brought my camera into the operating room to capture these first moments of discovery.


I was terrified that I didn’t have the right stuff: the stamina, the precision, the cool-under-pressure intelligence, and nerve. Perhaps even a bigger problem was that standing in the operating room was brutal on my back. I could hardly last for twenty minutes standing still. How was I supposed to train myself to stand for five or six hours at a stretch? I tried eating with chopsticks in my left hand to hone my dexterity. I began noticing small tremors in my fingers and questioned if I would have to forgo coffee for the rest of my life: a nonstarter.
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As a medical student, I took a photograph of the first time I held a neurosurgical microscissors.


Courtesy of the author
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One of the Massachusetts General Hospital neurosurgery residents sitting in the operating chair with his arms supported, working under the microscope.


Courtesy of the author





But despite these misgivings, by the conclusion of my monthlong rotation, I had made my decision. I was going to become a neurosurgeon. It was the whole gestalt that convinced me: the extraordinary challenge, the intensity of the work, the life-and-death stakes, my interest in the brain and how it worked, the commitment, the respect I would command, and the impact I could have. At this point, I couldn’t imagine doing anything else.


“We thought you were going to be a pediatrician!” my mother lamented in disappointment.


During my first surgery rotation, I spoke with Dr. Paul S. Russell, a legendary transplant surgeon at MGH. He was the chief of surgery from 1962 to 1968 and director of the transplantation unit from 1968 to 1990. We were in a small group, just a few medical students with Dr. Russell, and we were expected to ask questions. Facing my own fork in the road, I asked him how he had dealt with the sacrifices required of his demanding career. His calm, direct answer was so perfect, it stuck with me to this day. “Ted,” he said, “it’s simple. If you want people to depend on you, you have to be dependable.”


That was it. I repeated it in my head for good measure. If you want people to depend on you, you have to be dependable. Would it be inconvenient? Probably. Would it interrupt other aspects of my life? I imagined so. But would it be worth it in the end? I had to believe it would. I wanted people to depend on me. So I would have to become dependable.


LET THE GAMES BEGIN


Once a medical student has overcome the psychological hurdle of selecting neurosurgery as their career choice, the chance of earning a spot is surprisingly not so difficult. Every year, roughly 35,000 medical students apply for 5,000 medical and surgical residency positions. In neurosurgery, there are only 400 applicants applying for 230 spots. In other words, neurosurgery, while clearly competitive, given the small number of open positions, is also self-selecting, given the remarkably small number of applicants. The biggest challenge is to find a position in the program, or even the geographic area, where you want to live. Each of the approximately 100 training programs offers only two or maybe three positions, so if you have your heart set on one hospital in a specific city, you are competing with 400 highly qualified people for only a few spots. The training then lasts six to seven years after the requisite four years of medical school.


Positions in medical and surgical training programs are allocated yearly based on an antiquated, Hunger Games– type system called “the Match.” Each applicant parades from program to program for a nervewracking day of mandatory in-person interviews with the neurosurgery attendings.* Given the limited number of available spots, the average candidate applies to multiple programs; ten to fifteen is the norm. I remember, not very fondly, my own residency interviews. At one program the interviewer handed me a needle and thread, counting the number of failed attempts as I tried to pass it through.


At another interview, the surgeon looked down at my résumé, then up at me, and said, “You went to Harvard College and Harvard Medical School, so you’re probably a wimp.† How do we know you can handle the work?” The truth is, neurosurgery is, at its core, a very blue-collar occupation. Don’t get me wrong: there’s nothing blue-collar about the average salaries, but neurosurgery is not a desk job; if you are not willing to get your hands dirty—and I mean really dirty—it’s not the career for you. It’s not a coincidence we change into scrubs to do our work. Like a mechanic, whose blue coveralls get covered in grease and grime, we often leave the OR covered in blood, Betadine, and bits of brain.


At the end of the interview process, applicants rank each training program in order of preference, and the programs do the same with the applicants; then a computer algorithm matches applicants with spots. As we say to our kids: you get what you get, and you don’t get upset. It was disconcerting that the next seven years of my life would be spent in a city not directly of my choosing. Thus began the process of giving up control. No longer would I decide where I lived, when I ate my meals, what I wore, when I slept, or with whom I would spend my waking hours.


While the lifestyle of a neurosurgeon is demanding, it’s the reputation of the residency training that strikes fear into the hearts of most medical students and probably winnows the neurosurgery applicant pool as much as any other factor. One tale, possibly apocryphal, described an esteemed member of the Harvard Medical School faculty who, as a resident, spent one hundred consecutive days in the hospital before returning home. His wife, a few weeks into her hundred days of solitude, apparently grew so frustrated that she left him but then, feeling guilty, returned a few weeks later. When the resident finally arrived home, he was completely unaware of his near divorce, thinking his wife had simply been there the whole time.


I placed the Neurological Institute of New York, the program affiliated with Columbia University, at the top of my rank list because I figured at least if I ended up in New York, I could spend what little free time I would have with my family and friends. My parents were also getting older, and who knew what the future held for them? It was, in my opinion, the best training program in the city at the time, and I had already spent a month there as a medical student, so they knew I was interested.


Established in 1909 and originally located on New York’s Upper East Side, before moving to its current location on 168th Street and Fort Washington Avenue, the Neurological Institute of New York held a storied place in the history of neurosurgery. The first freestanding building and institute in the United States devoted entirely to treating disease of the nervous system, its founding neurosurgeon, Dr. Charles Elsberg, was one of the first surgeons after Harvey Cushing to dedicate their surgical practice uniquely to neurosurgery. I was thrilled when the letter arrived in the mail stating that I had matched at Columbia, and I spent the summer mentally preparing for what was to come.


SKULL’S ANGELS


In the March 1989 issue of Rolling Stone, Steve Fishman published an article entitled “Skull’s Angels,” in which he described the brutality of the NYU neurosurgery training program and the grit and determination required to succeed. Spending nearly every waking hour in the hospital, the residents were completely isolated from the outside world and often became angry and depressed, receiving little positive feedback from their instructors. Although in some sense a perfect example of why the traditional abusive neurosurgery training system needed to change, for some odd reason I found the piece inspiring.


The number of hours a resident worked in the U.S. hospital system when I trained, prior to regulations imposed in 2003, was unrestricted. I was on call every third night and every other weekend, which meant one thirty-six-hour shift, followed by two twelve-hour shifts, and then back to another thirty-six-hour shift. This three-day rotation repeated itself ad exhausteam. Like Bill Murray in Groundhog Day, I felt stuck in an endless loop: the scream of my alarm clock at 4:30 every morning would jerk me back into the same unremitting predicament from which only sleep provided a brief respite. Every other weekend was spent in the hospital. The on-call room consisted of a single bed, a phone, and bathroom. If you were lucky, housekeeping had cleaned the sheets from the night before.


My first year as a neurosurgery resident was spent rotating through the various surgery services as an intern. I remember my first night on call. I was at dinner in the cafeteria when my beeper emitted its first chirp. I called the number: a new trauma had just rolled into the ER. They needed me right away! I slammed down the phone, leapt out of my chair, and prepared to sprint down to the ER to save my first life before realizing . . . I had no idea how to get to the ER.


I stopped in my tracks and turned sheepishly to a nearby nurse to ask for directions.


I quickly realized that I was about as helpful in emergency situations as I was knowledgeable about the layout of the hospital. In fact, I was dangerous. One afternoon I was paged to a code, which is called when a patient has a sudden change in condition and may require placement of a breathing tube—called intubation—or even chest compressions and a shock to restart the heart. The senior resident in charge, who ran the code, needed to inject a medication into the patient’s IV as quickly as possible, and she asked me to retrieve a vial of saline from the pharmacy closet to help flush the drug through. I grabbed what I thought was a small vial of saline, or sodium chloride—salt water to you and me. The resident drew up the solution I handed her and injected it into our patient. Suddenly the patient, who was already pale and weakened but still conscious, looked up and said two words I’ll never forget: “Oh my.”


Her head dropped and her body slumped forward. Alarm bells rang out, alerting the room to the fact that her heart was no longer beating. I felt as if my heart had stopped as well. I looked down at the vial in my hand and read the words “potassium chloride,” an identical-looking fluid in a vial indistinguishable from sodium chloride, except that it had a pink-colored top, not green. When injected in high enough doses, potassium chloride causes instant cardiac arrest. Its reliable deadliness has made it one of the three drugs in the lethal injection used for capital punishment.


Two thoughts immediately crossed my mind. First, I knew I needed to do everything in my power to fix the situation or I could never live with myself. That was priority number one. But I also wasn’t sure of the legal ramifications of my medical error or my own personal liability. The pushpull morality play contained in that microsecond was thankfully that—only a microsecond.


I ran over to the senior resident and pulled her aside. I showed her the vial and told her what I had done in the vague hope that this knowledge would allow her to rectify the situation. She looked me directly in the eye, took the vial out of my hands, and said, “Don’t tell anyone what you just told me.” She then ran back over to the patient and saved her life.


It was a defining moment, one I will never forget and one which I have never shared until now. I also learned a valuable lesson: When in doubt, always put the patient’s health and safety first in your mind and the rest will sort itself out. Whether hiding my error was appropriate or unethical was not my main concern at that moment, since I had been given a direct order by the senior resident who had just prevented me from suffering the psychological burden of committing an unpardonable sin—a result of my own incompetence.


Live and learn. Hopefully without inadvertently killing anyone.


In 2001, Britain’s National Health Service created their own National Patient Safety Agency to guard against inadvertent medical errors like the one I had made. Their first directive? An alert on the handling and storage of potassium chloride, due to the frequency of medical errors committed from accidental administration. I guess I wasn’t the first person to make that mistake.


Was it possible that lack of sleep was the cause of my medication error? Or was it my inexperience? Or something else? Back in the early ’80s, there was a strong push to limit resident work hours based on the tragic death of Libby Zion in the Cornell emergency room. Zion, the daughter of a lawyer and a New York Times correspondent, had been administered two medications that when given together can lead to a fatal reaction. Sidney Zion, her father, sued the hospital and the residents taking care of her, claiming that they were too tired after thirty-six hours on call to make coherent decisions. They were eventually exonerated when, in court, six prominent medical doctors all testified that they, too, were unaware of the rare interaction. Not letting the truth get in the way of a good story, the case led to the passage of national resident work hour restrictions called the Libby Zion Law.


In my opinion, neither of these two errors—mine or the death of Libby Zion—were due to sleep deprivation, and to make that claim is pure revisionist history. Yes, more sleep for residents is a positive thing, but in both my error and the Libby Zion case, the root causes were system-wide errors. In the latter, residents were expected to recognize a rare drug interaction unknown to six prominent chairs of medical departments. Today, hospital computer systems raise alerts if anyone tries to give these two drugs in combination. As for my error, I had fallen into a common trap unintentionally set for me by the hospital: storing a deadly fluid next to and in a similar container as salt water. Now potassium chloride has its own unique label and sits in a locked cabinet, requiring two signatures for removal.


Once my internship was completed, I became a junior resident in neurosurgery, and my primary responsibility was caring for patients before and after surgery. Rather than clipping aneurysms, removing tumors, and reconstructing the spine, we spent most of our time drawing blood, replacing dislodged IVs, and refilling orders for stool softeners. Maybe Luke had to clean Yoda’s toilets at the beginning of his Jedi training, but they never showed that part in the movies. Moreover, the sound of my beeper was beginning to feel less like the Bat-Signal and more like a car alarm.


On occasion the senior residents would regale us with stories from the operating room, about the amazing cases they had witnessed and were beginning to learn how to perform. These tales of adventure sustained us and provided just enough hope that life would get better so we wouldn’t quit. Although drug abuse is reportedly higher in doctors, I witnessed none of that in our program. Divorces, sadly, yes, and one unfortunate and deeply unhappy resident eventually took his own life many years later. (The suicide rate for male physicians is 40 percent greater than the general population, and for women it’s 130 percent greater!)


Looking back, the work we did at the time that seemed menial and tedious and below our pay grade was, in fact, the essence of what it means to serve others and care for the sick. In my exhaustion, I had undoubtedly missed out on chances to truly connect with the patients under my care, human beings who were probably scared, lonely, facing their own mortality and the prospect of several weeks of recovery after surgery. In retrospect, I was too busy feeling sorry for myself—my lack of time, connection with loved ones, sleep, food, showers, etc.—and more concerned with checking the clinical boxes on my to-do list than checking to make sure my patients were emotionally cared for and comforted. To this day, I feel bad about my own youthful neglect of some of those patients. Placing an IV in their arms at 3:00 in the morning was clearly more miserable for them than for me. Perhaps I was experiencing the requisite anguish associated with my transformation into a physician, resentful of the fact that my life was no longer my own, but now devoted to serving the greater good. This seems so obvious to me now. Then, not so much.


But times have changed. Resident work hours are now legally limited to eighty (or a maximum of eighty-eight hours for surgeons) per week. Although it is critically important to have the mental and physical wherewithal to perform under pressure at any hour of the night, our brain’s ability to consolidate new information and our body’s capacity to master mechanical skills require sleep, nutrition, and exercise, at least as much as endless repetition. But still, I don’t think that exhaustion leads as much to medical errors as it does to humanistic ones. It’s not a challenge to remember the correct name of a medication or order a CAT scan when you’re woken up from a deep sleep. What is challenging is to have the patience to sit at someone’s bedside, ask them how they are feeling, and grapple with their fears and anxieties when all you want to do is get back in bed for a few hours before the onslaught of the next day begins anew.


Once my first two years of training were complete, my life improved. At long last, it was time to begin learning how to operate.


FEAR OF FLYING


Neurosurgeons learn their trade by operating on living human patients through an iterative process with a gradual increase in responsibility, starting with the simplest, least risky tasks and progressing in complexity. At first, residents work on “the opening” and “the closing,” as in opening and closing the skin, muscle, and skull on the way in and out of the brain. Once the brain is exposed, the attending usually takes over and the resident is relegated to watching and assisting. While this might sound terrifying, both to the patient and to the resident, constant oversight and supervision are most definitely part of the package. This goes on for years.


Only near the end of their training will residents be granted permission to work on the brain by themselves, and even then they may not be allowed to perform the more complex or dangerous parts of the operation. Some moves carry such a high risk of calamity if not done perfectly that a resident may never be allowed to attempt them during their training. These riskier moves include peeling a tumor away from the nerve that controls facial movement—which if not done perfectly can lead to facial paralysis—or putting a clip on an aneurysm sitting deep in the brain, whose rupture would result in irreversible paralysis or even death.


In fact, some neurosurgeons may never perform a few of the most vitally delicate maneuvers by themselves until the patient on the table is their responsibility and theirs alone. This makes the first few years of neurosurgical practice—after residency is complete and the training wheels come off—extraordinarily stressful, sometimes even more so than residency itself. While the public doesn’t want neurosurgery residents “practicing” on them, they also want surgeons to emerge as fully trained experts—but you can’t have it both ways.


What makes neurosurgery different from other skilled professions, such as sports and music, in which prodigies emerge young and careers often peak in one’s twenties, is that experience and judgment are far more important than youth and dexterity. Skill certainly plays a role, and there are neurosurgeons whose technical gifts allow them to work faster and more smoothly than others. However, sometimes knowing what to do and when to do it is more important than being able to do it quickly. Neurosurgery is not a race. The surgeries can routinely take between four and six hours. The ability to anticipate surgery’s land mines—to see and understand the anatomy of the brain so well that you know, without having to think, which structures lie hidden around every corner—is key. You also must know when to slow down and take your time to avoid damaging those nerves and arteries that can sometimes never be repaired once injured.


While there is no proven ideal age for a brain surgeon, let’s just say that during the first five years after residency, we are still getting our sea legs. Over time, as with any learned skill, a subtle transition occurs. Suddenly, surgeries seem to take less effort. Movements become second nature as we enter what psychologist Mihaly Csikszentmihalyi called a “flow state,” where pursuit of a singular goal creates a transcendental state of purposeful concentration on the task.


On days when I am operating, I may first look at the clock around 10:00 in the morning. The next time I look up, it is already late in the afternoon. I am completely present. The instruments feel indistinguishable from my fingers. The microscope becomes an extension of my eyes. Together, we pivot, zoom, and focus in a smooth and seamless dance. As with yoga, where positions are assumed and held for extended periods of time, neurosurgery requires that we stand or sit for hours on end, hardly moving a muscle. The key is to be both relaxed and alert. This explains how we can operate all day without food or a bathroom break. When my patients ask me how long an operation will take, I give them a very rough idea, but in the end I tell them I don’t really know. It will take as long as is required to get the job done right.


But achieving neurosurgical nirvana takes years of practice. Residency is the time when you train your muscles and brain through endless repetition. It takes effort, like rehearsing your scales and arpeggios before improvising a solo. The average neurosurgery resident will assist in 2,000 cases during their seven-year training. In each case they will tie, on average, some 50 knots for a total of 100,000 knots. That’s a lot of knots.


Neurosurgeons perform most operations with only two instruments: a suction and a bipolar cautery. One instrument goes in each hand: generally the suction in the left (or nondominant) hand, and the bipolar with the right (or dominant) one. The bipolar is a long, tweezer-like instrument that allows surgeons to pass an electrical current between its tips by stepping on a pedal, instantly charring and cauterizing small vessels or softening hard tumors so they can be removed with the suction. The bipolar was invented in 1940 by neurosurgeon Dr. James Greenwood while he was working at Houston Methodist Hospital. Before this time, the only method of cautery available was the Bovie, the electric scalpel developed with the help of Harvey Cushing. Another neurosurgeon, Dr. Leonard Malis, further refined the bipolar at Mount Sinai Hospital in New York into the device we use today.


The suction, a metal straw with a gentle bend, is grasped in a very specific manner, as a drummer holds a drumstick in the traditional grip between the fingers of their left hand—palm and forearm facing the ceiling, with the working end controlled between the third and fourth fingers. This arrangement puts the thumb over a teardrop-shaped inlet on the top of the suction, which gets closed off to varying degrees to regulate the strength of the vacuum. After years of practice, neurosurgeons become so skilled at rolling their thumbs over this teardrop opening that it becomes second nature.


Although we have other instruments at our disposal, to deploy as needed, these two instruments stay in our hands and essentially become an extension of them for most operations. It may seem surprising that technically complex surgeries can be performed with such simple instruments, but the tools are less critical than the mind and muscles controlling them. Although few neurosurgeons are as talented or visionary as transformative artists, think of what Michelangelo could do with just a hammer and a chisel, or Pablo Picasso with a simple brush and some oil paints.


The other key part of training is learning from failure, a path that is obviously problematic in the context of neurosurgery. One well-known neurosurgeon was once asked how he became so good at his craft. His answer? “There’s a graveyard full of my mistakes behind the hospital.”


One of my own slipups during residency occurred during the removal of an arteriovenous malformation, a tangle of blood vessels in the brain. Once the mass was removed, a rare view of a remote region of the brain’s anatomy suddenly came into view, a sight I can only describe as startlingly beautiful. Though it may seem odd to describe brain anatomy this way, no other words suffice. Operations are like voyages into unknown parts of the natural world, exposing sights rarely seen by other human beings, even other neurosurgeons. There are some anatomical structures in the brain that even an experienced neurosurgeon may have encountered only in textbook illustrations before seeing them for the first time during one of their operations.


Because of this, we often preserve these aurora borealis moments through pictures and videos, which we share with our colleagues as if they were slides from our last family vacation. We do this partly to educate but also partly to show off where we’ve been and what we’ve seen. And that’s what got me into trouble, as I decided to take a photograph of the image to keep for my records. Back when I was a resident, we didn’t have the technology to take digital pictures directly through the microscope the way we can now. We used old-fashioned handheld SLR cameras. I asked the nurse for a new pair of gloves—a third pair—to place over the other two that I normally wear. (We put on two pairs in case one gets torn). My plan was to pick up the camera with this third pair of gloves, shoot the picture, and then discard the camera-contaminated gloves before closing the patient back up again, finishing the case with the remaining two pairs of sterile gloves.


Once I had finished closing the skin, I began to wrap the patient’s head in a bandage. At this point I usually take off the outer pair of gloves, which are often smudged with blood, to prevent any staining of the clean white gauze. (I’ve learned that splotches of blood on a bandage can alarm the family when they first see the patient in the recovery room: they may think there is ongoing bleeding from the head.) I removed my first layer of gloves and then realized, to my horror, that I was still wearing two more pairs. In other words, I had just performed the final closure of the operation wearing a contaminated set of gloves!


The possibility that this patient’s wound might get infected and require prolonged antibiotics or even a another operation—and that my inattention might have been the cause—was sickening. At this point the attending surgeon had already left the room and was not aware of my error. Rather than try to hide my mistake, I immediately called him on the phone. Although I knew he’d be frustrated by my oversight, I also knew I had to face up to what had happened and deal with the consequences. My suspicion was correct: he was none too pleased. But, to my surprise, he told me not to do anything about it, hoping that the antibiotics we’d given her before and during the surgery would prevent any future infections.


I thought about it for a moment, and in an act of disobedience decided that if I didn’t do everything in my power to prevent an infection, I might look back in regret. If this patient did, in fact, get an infection, it would have weighed heavily on my conscience. I told the nurses we were going to reopen the wound, irrigate it for a few minutes with antibiotic solution, and then re-close it. I was a senior-level resident at that point and was technically capable of doing this safely on my own.


After the fact, I let the attending know what I had done, and he was fine with my decision. Most important, the patient never got an infection, and I learned a valuable lesson, which prevented me from ever making that mistake again.


By the end of my seven years of training, I was more adept and less prone to rookie mistakes. One day, an uninsured immigrant came into the emergency room complaining of a stuffed nose and trouble breathing. He’d been diagnosed with a brain tumor in his home country of El Salvador and told he needed surgery. Rather than having the procedure done there, he got on a plane, flew to New York, and walked into our emergency room. He was in his mid-thirties, with long, straight black hair and a round, trusting face. He spoke no English. His tumor was enormous, filling his entire nasal cavity and extending up into his brain, which was quite swollen from the pressure. Something needed to be done fast. Although he had no insurance, patients were never turned away. Free care is provided this way at hospitals throughout the country. He was scheduled for surgery the next day. I was the chief resident at the time, and I presented the case to the attending on call who specialized in brain tumor operations.


Given the location of the tumor, which sat between the top of the patient’s nasal cavity and the bottom of his brain, we elected to take the tumor out using a craniotomy: creating a large opening at the top of his skull. After making an ear-to-ear incision over his head like a tiara, we pulled the skin down, excised the large piece of the bone that makes up the forehead—which would be replaced at the end of the operation—and exposed the brain and the tumor below. Over the course of the next eighteen hours, we extracted the tumor in its entirety.


To this day, it remains the longest operation I’ve ever done. I think we started at around 1:00 in the afternoon and finished at 7:00 the next morning—just in time to start the next day’s work. (As an aside, I can now do this same operation in a fraction of the time without making a single incision, using long, thin endoscopes passed through the patient’s nostrils.)


What was also significant about this surgery, beside its length, was that the attending neurosurgeon took me through the operation and sat by my side for the entire eighteen hours. He let me perform what I could of the operation and helped me when I needed assistance. We stayed up all night together, providing this undocumented immigrant with the best we had to offer. The attending who did the case with me gave the gift of his time generously and willingly, not only to help this needy patient, but also to educate me and, in turn, benefit my future patients.
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