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Foreword by Arianna Huffington


The title of this book couldn’t be more apt for what you’ll encounter in the pages ahead. As you’ll find out, there are no stories in this book about the brain that don’t involve equal contributions from the heart. And that’s because David Sandberg is as gifted a storyteller as he is a neurosurgeon.

As he writes, “performing surgery on the brain is unique. The brain not only controls the rest of the body, but it is also where our consciousness lives.” But it’s not where our full humanity lives. Drawing on his work as a pediatric neurosurgeon, Sandberg takes us inside many operating rooms, deftly explaining the high-stakes situations at hand. But he also emphasizes that many of his most meaningful moments take place outside the operating room, in clinics where he sees patients—as young as eight days old—before and after surgery, in emergency rooms where harrowing life-and-death decisions have to be made, and, especially, in communicating and connecting with families who are in the darkest moments of their lives regarding what they hold most precious: their children. Brain and heart. Life and death. Those are the stakes in all of these stories.

You don’t have to be a neurosurgeon to be humbled by the brain—an organ that, as Sandberg writes, “is infinitely complicated yet also unpredictable.” And you don’t have to be a doctor or a patient to be profoundly moved by Sandberg’s stories. Hope, loss, joy, heartbreak, grief—as Sandberg shows, these are all part of an average day for a neurosurgeon. But they are also qualities essential in all our lives, and reading this book puts them into stark relief.

Of course, Sandberg isn’t just a neurosurgeon, but a pediatric neurosurgeon. In chapter 3, he writes about helping families process the “unthinkable”—a fatal diagnosis, or that their child didn’t make it. “Parents’ worst fears are realized when they hear me utter dreaded words—‘Your child has a brain tumor,’ ” he writes. Sandberg tells the story of a three-year-old named Diego, who was diagnosed with a malignant brain tumor that couldn’t be operated on. Nor would chemotherapy work. Radiation could be used, but that would only prolong life for a few months, which would be miserable. After hearing this grim news, Diego’s parents, after a day of reflection and prayer, tell Sandberg they’ve elected to forgo treatment and take Diego home. Sandberg expresses his sorrow, hugs them, tells them what great parents they are, and then, as he says he’s done many times in his career, “went home and hugged my own kids a little longer than I had the day before.” And after reading this book, you will, too. And if you’re not a parent, you’ll have the impulse to hug those closest to you. Life for neurosurgery patients in the emergency room and on the operating table is very fragile. But it’s always very fragile, for all of us, even if we take it for granted.

In fact, the lessons of Brain and Heart are universal and deeply relevant to all our ordinary lives. There are plenty of triumphs, like the story of Marcela, an eight-year-old from Honduras, which has many twists and turns before its unlikely and exhilarating conclusion. But it also hinges on a few pieces of luck so remarkable that the relief is tinged with thoughts of all the other children who weren’t fortunate enough to cross paths with Sandberg.

In pediatric neurosurgery, as in life, there is good news and there is bad news. For the latter, in those hard conversations with parents, Sandberg writes that he focuses on three key components: compassion, honesty, and listening. That’s a good guide for any meaningful conversation. When receiving bad news, Sandberg recounts, parents react in all sorts of ways: rage, denial, wailing, and silence. And each of these is deeply human and valid—there is no “right” way to process life’s most difficult challenges.

Sandberg also writes about work-life balance. Being on call as a surgeon often means demanding hours—as does the training in residency, when one hundred–hour weeks are common. He notes that the divorce rate at one neurosurgery residency program was over 100 percent—because some residents actually got divorced twice. But at the same time, Sandberg writes that he has never missed a family birthday or important event: “I encourage medical students considering a career in neurosurgery to understand the challenges of this road but to also know that it is possible to be a neurosurgeon and still have a wonderful family life.”

Prediction: You will come away from Brain and Heart with a greater appreciation of safety. If your children don’t wear a bike helmet now, they will after this book. Likewise, you’ll feel a sense of outrage at our gun laws after seeing the horrific downstream consequences through the eyes of a pediatric neurosurgeon. The book is also eye-opening about the issue of health equity, with some of the most heartwarming and heartrending stories coming from Sandberg’s humanitarian relief missions to places like Guatemala, Mexico, Haiti, Peru, and Uganda.

A word of warning, however. Though this book is hard to put down, I would caution against reading it in public, as you will likely burst into tears regularly. Some of those will be tears of sadness, and some will also be tears of joy. And because of the aforementioned unpredictability of the brain, one can change to the other very suddenly.

Most of all, what comes through is Sandberg’s heart. As he shares, he didn’t plan on becoming a neurosurgeon—in many ways, neurosurgery seems to have chosen him. And we can all be thankful for that. What these stories lay bare aren’t just the riveting medical mysteries of the brain, but our essential humanity, and what really matters when everything else is stripped away. Sandberg writes that he’s come away with a better appreciation of a saying from the Talmud that his parents taught him growing up: “A person who saves one life is as if he saved a whole world.” We can’t all save lives in this way, but we can all make a difference to those around us. And you’ll be inspired to after reading this book.






Introduction

I remember the very first moment I saw and touched a human brain. The exhilaration of opening up a skull and seeing the brain pulsating with every heartbeat is hard to describe. Knowing that the tissue I was looking at controls the amazingly complex functions of thinking, feeling, talking, seeing, remembering, and performing complex motor tasks—all that makes us human—blew me away. Almost thirty years later, the experience remains just as profound.

The allure of performing surgeries is only one component of the day-to-day experience of being a brain and spine surgeon for children. Many of my most meaningful experiences take place in the outpatient clinic, emergency room, or surgical waiting area where I communicate with families. In these locations, on so many occasions, I need to take a deep breath before walking into a room, sitting down, and having one of the most important conversations in the entire lives of those families. Before entering that room, I need to put aside everything else going through my mind—other patients I am caring for, other families or doctors waiting to speak to me, emails and phone calls waiting to be returned, things going on with my own family—and fully focus on the critical task at hand. I am aware that the conversation I am about to have will be remembered for the rest of their lives. Every facial expression I make and every word I choose may be critically important in guiding life-changing decisions.

On some days, I am the bearer of the very worst news imaginable to parents—that a child has died or has no hope of surviving a devastating car accident or a gunshot wound to the head or spontaneous bleeding in the brain. I have told parents that their child may live but will never walk or talk again. Parents’ worst fears are realized when they hear me utter dreaded words—“Your child has a brain tumor.” Sometimes I have to give parents this news at the same moment as additional tragedies are occurring, such as the death of another family member in the same car accident or while another immediate family member is also dying of cancer. As a parent whose children are my whole world, I recognize how crushing my words are to these parents.

These conversations are never easy. In fact, many doctors choose non-pediatric specialties to avoid giving bad news about children. On the other hand, I also have the great joy of celebrating the most wonderful news with parents—that their child has made a remarkable recovery after a serious surgery or is cured of her brain tumor and will live a normal life. In fact, I give good news much more often than bad news, and these conversations are rewarding beyond measure. In a single day at work, I often experience a roller coaster of emotions—sharing the worst devastation with some families and the greatest exhilaration or relief with others.

Sometimes I face the challenge of helping parents make difficult choices about their child’s health when critical decisions are not black and white. All surgeries have risks and benefits, and existing medical knowledge has not defined the best path forward in all situations. In many cases, there is no perfect choice, and parents must choose between two bad options. For example, they might have to choose between waiting to see if a benign brain tumor will grow on its own and cause loss of a patient’s hand function versus undergoing a surgery that has a five percent chance of causing an immediate and devastating loss of this same function. The hardest part is that, so often, there isn’t an obviously correct decision, and the parents will never know the outcome of the opposite choice.

In each of these conversations, I recognize that every word I say is important, and I choose each one carefully. I try to be as compassionate as possible while being completely honest. It has often struck me that, during these conversations, parents hang on to my every word and try to process what I am saying but have no idea what is actually going through my mind. The purpose of this memoir of my life as a pediatric neurosurgeon is to openly share what I am thinking and feeling during each of these conversations. In the pages that follow, I tell the stories of patients who have changed my life and the joy, heartbreak, uncertainty, and physical and emotional challenges that come with performing brain surgery on children. I bare my soul, sharing with readers something they otherwise would never have access to—my private thoughts when I make the most complex choices that change the lives of my patients and their families forever. The reader will understand not only the demands and rewards of being a pediatric neurosurgeon, but also what I go through emotionally when I make agonizing decisions or give parents the worst news imaginable.

Why do I want to share my innermost thoughts and feelings when having a difficult or emotional conversation? First and most important, I think that it would greatly benefit families to understand what is going through the mind of their child’s doctor during these moments. I want families to know the truth—that even the most experienced doctors have fears and insecurities and sometimes make mistakes. I want families to understand the context of my thought processes by knowing what I went through during my training and what a day in my life is like. I want families to know what keeps me awake at night. I want families to know how I emotionally process unpredictable outcomes, devastating surgical complications, preventable tragedies, and fatal diagnoses. My hope is that this knowledge will lead to greater overall understanding of their loved one’s condition and helps them navigate the great challenges they face.

As an academician who trains the next generation of surgeons, I also wrote this book for medical students and trainees, particularly in surgical subspecialties. I hope that by reading this book, young physicians and future physicians will learn from my experience how to make interactions with families as positive as possible without sacrificing honesty. I hope that young physicians and surgeons will understand that they are not alone when they struggle to process the implications of bad outcomes and surgical complications. I am hopeful that medical trainees interested in clinical research will learn from my experiences as I have tried to develop new treatment options for a fatal disease. Finally, I share my thoughts on medical care in low- and middle-income countries based upon my many experiences volunteering abroad, and I explain how these experiences have shaped my worldview.

In describing what goes through my mind in the many situations I encounter, I often do so through the medium of sharing stories about patients. In some of these stories, I include patients’ real names. Of course, this is done with the permission of their parents and/or the patients themselves if age appropriate. In other stories, based upon the families’ request or my own judgment, I use a pseudonym. In all cases, whether I use real names or pseudonyms, I tell these stories honestly and without embellishment. I do so with the utmost admiration for my brave patients and their incredible parents who are struggling to make impossible decisions and process news that no parent should ever have to hear. I also do so with the most profound gratitude to these parents who place their trust in me to care for their precious children.

No medical specialty requires more intense training than neurosurgery. The profession is grueling and exhilarating in equal measure. Neurosurgeons are a small cadre of physicians entrusted to operate on the most complicated structure in the human body, yet Brain and Heart is a memoir that acknowledges the humility that comes with performing surgery on the brain. Even the best training and the most modern technology have limits in the face of the challenging diseases I treat. Trying to save the lives of children who have been injured by car accidents or gunshot wounds, brain tumors, or other devastating conditions is a highly imperfect science. In so many circumstances when treating these conditions, not all choices are clear. Sometimes the correct decision cannot be made based only upon existing medical literature, many years of experience, or discussing a case with colleagues. I have learned time and time again that my profession requires not only my brain, but my heart as well.







1 When the Brain Humbles You: Facing Unpredictable Outcomes


On May 31, 2017, Garrett was a perfectly healthy fifteen-year-old boy when he rolled out of bed. Just a few hours later, Garrett was on the brink of death. In fact, Garrett was as close to being brain-dead as you can be without actually meeting formal brain death criteria. It was up to me to decide whether to offer an operation that could potentially save his life. It wasn’t a straightforward decision.

As the pediatric neurosurgeon on call that day at Children’s Memorial Hermann Hospital in Houston, I had received a call that a patient was being “life-flighted” in. Life Flight is the hospital’s emergency helicopter transport system that provides rapid transport for the sickest patients who are transferred to our center from other locations in Houston and beyond. I was asked: Do you accept the patient? This is a formality. The answer is always yes. I was given the patient’s estimated time of arrival at the hospital; Garrett was only twelve minutes away. I rushed to the Emergency Department (ED) to be there when he arrived.

Garrett had suffered a severe traumatic head injury. He was riding on the back of a friend’s ATV in a community fifty miles south of Houston when he was thrown from the four-wheeler and hit his head on the asphalt. A CT scan of Garrett’s brain showed a large epidural hematoma—a blood clot between the skull and the thick, leathery covering of the brain called the dura mater. The skull protects the brain’s delicate tissue but also limits how much space there is for the brain to swell or move. As a result, when an epidural hematoma shifts the brain from one side to another, important brain structures can be damaged or destroyed very quickly. In Garrett’s case, the CT scan showed that the blood clot was pushing the left side of his brain inward toward the right. When the brain is compressed in this manner, from the outside toward the inside, the results can be catastrophic.

[image: A CT scan of Garrett’s brain shows a hyperdense area on the left side his brain, consistent with an epidural hematoma.]
Figure 1. Garrett’s CT scan showing epidural blood clot, marked by arrow. The blood clot is shifting the brain from left to right (the left side of the brain is the right side of the image).



In fact, Garrett almost didn’t even make it to the hospital. He was unconscious at the scene of the accident for about thirty minutes before paramedics arrived. The paramedics quickly called the Children’s Memorial Hermann Hospital Life Flight air ambulance team, which arrived minutes later. A paramedic placed a breathing tube in order to protect Garrett’s airway and make sure his lungs received enough oxygen. Garrett was then loaded onto the helicopter for the quick flight to the hospital. However, there was a delay. The helicopter couldn’t take off because Garrett’s heart rate was extremely low—under forty beats per minute—and protocols required a heart rate of at least forty for the flight to take off.

The protocols are in place so the Life Flight team does not transport a patient who dies en route to the hospital. They also don’t want to be performing CPR in flight. The reason for Garrett’s low heart rate was increased pressure in the brain caused by the blood clot. When pressure in the brain is so high that it triggers the heart rate to drop, this is a sign that the patient is in imminent danger of devastating damage to the brain or rapid progression to brain death. Luckily for Garrett, the delay was brief. When his heartbeat rose above forty, the helicopter took off.

As I stood next to the unconscious teenager, I first had to make sure Garrett was not brain-dead. Brain death occurs when the heart continues to beat but no brain function can be demonstrated in a bedside examination. To reach a determination of brain death for Garrett, I needed to find that his breathing could only be maintained by a ventilator, that he was unconscious and unresponsive to painful stimulation, and that various bedside tests of his cranial nerves yielded no signs of brain stem function. In physiological terms, brain death means that the brain stem has undergone catastrophic and irreversible damage. In the United States, if a patient is declared brain-dead, this is considered the equivalent of being declared dead, and he or she is then removed from life support.

The brain stem is the most primitive part of the brain, sitting at the base of the brain just above the spine. The brain stem is responsible for such basic functions as breathing, blood pressure, and heart rate. It is also incredibly sensitive. That’s why some tumors within the brain stem are inoperable. Even the slightest insult can result in a catastrophic injury or death. A blood clot like Garrett’s, which compressed his brain into a smaller space, puts pressure on his brain stem. I needed to find out whether that pressure had already left the teenager brain-dead.

First, I checked whether Garrett was breathing above the ventilator. The machine was giving him twelve breaths per minute. If Garrett was breathing at all on his own, he would be taking thirteen or fourteen breaths per minute or more. That would be a sign of brain stem activity. Unfortunately, Garrett was not. Only the ventilator was keeping him alive.

With a sinking feeling, I began the neurological exam. As his father, Kurt, looked on, I opened Garrett’s eyelids to look at his pupils. They were larger than normal and did not react when I shined a flashlight in his eyes. “Blown pupils” was a sign that pressure from the blood clot had compromised Garrett’s brain stem. Unreactive pupils are used as a proxy for the brain stem because the nerve that controls the pupils, the oculomotor (third) cranial nerve, sits next to the brain stem. Damage to this nerve causes one or both pupils to dilate. When neither of Garrett’s pupils became smaller when I shined the flashlight into his eyes, this meant that the blood clot was compressing the brain enough to affect the oculomotor nerve. It was also a sign of a likely injury to the neighboring brain stem. Unresponsive pupils by themselves are not enough to declare brain death. Nonetheless, this was a very bad sign. If Garrett was not already brain-dead, this was a sign he soon would be.

I then tested Garrett’s corneal blink reflex by touching the surface of each eye with a piece of gauze. He did not blink. Like the pupils, blinking is one of the most basic, natural responses. The corneal blink reflex test assesses the integrity of two other cranial nerves, the trigeminal (fifth) nerve and the facial (seventh) nerve. Even people with a rare condition called “locked-in syndrome,” who are unable to speak or move any other part of their body, are still able to blink. Garrett’s inability to blink when his corneal blink reflex was tested was another sign that his brain stem was not functioning normally.

I pressed my pen into Garrett’s fingernails—a very painful maneuver—and he did not respond. I tried a sternal rub, pushing very hard on Garrett’s chest with my fist, and he did not flinch. Like reacting to light or blinking, reacting to pain is a fundamental human response. Four times, I pinched his trapezius muscles—the muscles between his neck and shoulder—extremely hard. He did not move at all. With even minimal brain function, a painful stimulus like this should provoke some sort of reaction. Even a flicker of movement would be something. Garrett remained motionless.

I was about to give up and tell Kurt that his son’s life could not be saved when I decided to pinch Garrett one more time as hard as I could. With that last pinch, Garrett had a response called extensor posturing. He extended his arms just slightly. While better than no response at all, this was certainly not a reason for optimism. Extensor posturing typically signifies a severe and often irreversible injury to the brain stem. In other words, Garrett was alive but just barely. And now I had to decide what to do. Should I operate or not? The decision had to be made immediately, as the only possible way to save a patient’s life in this circumstance is to remove the blood clot right away. If the blood clot was not removed, Garrett faced certain death.

By the time Garrett arrived in the Emergency Department, I had more than a decade of experience as an attending pediatric neurosurgeon in addition to my seven years of intense residency and fellowship training. Garrett’s neurological examination was so poor that I considered a good outcome extremely unlikely. I thought of the many hundreds of children I had cared for over the years with severe traumatic brain injuries. Children can surprise us with unexpectedly good outcomes at times, but Garrett’s neurological examination, especially with large, unreactive pupils, told me the great likelihood was that—even with surgery—Garrett would either progress to brain death or have a devastating outcome, such as being nonverbal and bedridden for the rest of his life. I had never seen a good outcome in a child with a neurological examination as poor as Garrett’s. I thought to myself that if Garrett were my child, I would request that nothing should be done at this point. In these terrible moments, doctors must help parents make quick decisions that have implications for their child and their family for years to come.

I am reminded of the long-term implications of these choices every time I see another patient, a seventeen-year-old boy named Nathan, for whom I have cared for years. Nathan was born prematurely, and his first APGAR score was just two. APGAR scores are given by healthcare professionals right after birth and are the very first assessment of a baby’s health. An acronym for Appearance, Pulse, Grimace, Activity, and Respiration, APGAR scores range from one to ten, with two being a terrible score. Nathan needed a breathing tube placed shortly after birth. Despite the breathing tube, he suffered severe damage to his brain, which did not receive enough oxygen at some point during the birthing process. His parents, although informed of his poor prognosis, were hoping for a miracle, and at every point in time, they chose to pursue any intervention that would keep him alive.

I became involved in Nathan’s care in order to treat his hydrocephalus, a condition in which the fluid produced by the brain does not circulate properly. Intervention is needed to maintain normal pressure in the brain. For Nathan, I placed a shunt to drain fluid from the head to the abdomen and thereby relieve pressure in the brain. Shunts can be lifesaving devices for many children, but they can also be associated with many complications. Like a car or an air conditioner, shunts can work for years and then fail without warning. When they fail, patients can become very sick due to increased pressure in the brain. Periodically, Nathan comes to the hospital for evaluation when there is suspicion that his shunt may not be working. He is very difficult to evaluate because he is so neurologically devastated. He has never walked or spoken a single word. He lies in bed, and his limbs are very stiff. He is fed by a gastric tube, more commonly called a “G-tube”—a feeding tube through which liquid nutrition is administered because he cannot eat. The only sounds he makes are grunting noises. He does not follow commands like squeezing a hand or opening his eyes when asked to do so, and he likely doesn’t understand any words that are spoken to him.

Each time Nathan gets admitted to the hospital, I wonder to myself whether Nathan’s parents knew what they were signing up for when they chose to pursue intervention after intervention that kept him alive since infancy—and do they regret those decisions? I have never asked his mother this question, but I think I know the answer based upon her actions. Every time she brings Nathan to the hospital, she is there day and night, often up all night, and never leaves his bedside. She is so upset when she thinks Nathan is in pain. Her love for Nathan is awe-inspiring to me, because when I am honest with myself I don’t know if I could make the same sacrifices she has made if I had been in her shoes. I think to myself that, if my own child laid in bed all day and had never run into my arms or uttered a word or understood me, I would not be able to give as much love and devotion as Nathan’s mother. And she is not alone. There are many mothers and fathers and grandparents of neurologically devastated children I have encountered who demonstrate similar love and sacrifice year after year. These parents have my profound admiration, as I recognize that they have a rare and extraordinary inner strength.

I did my best to explain Garrett’s situation to his parents. I did so realizing how difficult it was for them to envision what a poor outcome looks like for their child, especially what a poor outcome looks like in five years or twenty years. Would they want him to live if his life would be like Nathan’s? Picturing a once-vibrant child living as an unresponsive or uncomprehending adult is an almost impossible task. Parents facing the sudden loss of a child have a hard enough time thinking about the next hour or the next day. They have been crushed by a moment more terrible than anything they could have ever imagined. Given circumstances like Garrett’s, almost all parents will ask me to do anything I can to save their child, no matter what the odds.

As I considered whether to operate, I also thought briefly about our department’s Morbidity and Mortality conference, more commonly called “M&M.” M&M is a surgeons-only gathering where we present cases to our colleagues in a formal setting to discuss situations in which patients die or have complications. If Garrett died on the operating room table or soon afterward, my judgment to operate on someone as close to death as Garrett would be called into question. I knew some of my colleagues would ask why I operated on a patient with dilated pupils who was nearly brain-dead. When a patient’s neurological examination is so poor, some would assert that offering surgery deviates from what is considered “standard of care.” I also knew that deaths soon after surgery were harmful to statistics on operative mortality that are tracked by our department. These were all fleeting thoughts. Having to present my case at M&M does not actually deter me at all. I decided long ago that I am willing to face the judgment of my colleagues if there might be a chance to save a child.

Performing surgery on the brain is unique. The brain not only controls the rest of the body, but it is also where our consciousness lives. It houses our memories and our personality. The brain is infinitely complicated, yet it is also unpredictable. The brain is not a computer or a car engine that can be run through determinative diagnostic tests. How the brain responds to injury is elusive and hard to assess, especially in children. As a general rule, the younger the child, the more unpredictable the brain’s response to surgery. That’s because a child’s brain is sometimes capable of remodeling itself, even after terrible injuries. In a very young child, a neurosurgeon can remove half of the brain and the child is sometimes able to compensate. For example, when parts of the brain normally devoted to language are injured, language function can sometimes shift to the opposite side of the brain. The brains of children can remake themselves in other amazing ways after they are damaged by bleeding or partially removed during surgery. That’s why Garrett’s case was so difficult. Even though I had never seen a great outcome in someone with a neurological examination as poor as Garrett’s, I could not say with certainty that surgery would not help. If Garrett were an old man instead of a healthy teenager, I would have been more certain that he would have no chance of meaningful survival. But because a child’s brain is capable of remarkable resilience, there were no such certainties in Garrett’s case. Accepting uncertainty comes with being a pediatric neurosurgeon.

While uncertainty can lead to indecision, there was no time to mull over this choice. Every minute counted. How quickly a trauma patient gets from the Emergency Department to the operating room can mean the difference between life and death. At Children’s Memorial Hermann Hospital, the time from arrival to the operating room is often less than ten minutes. The average time from arrival to skin incision is under forty minutes. Hospitals keep track of these statistics because time is so important.

I looked over at Garrett’s dad. I needed to make a decision immediately. I explained Garrett’s neurological status and the likelihood that even if he survived, Garrett would not be the same kid that his father knew and loved. I tried to do so with kindness and compassion, but I was brutally honest. Conversations like these are often the single worst moments of a parent’s life. Kurt was clearly devastated, but he was quite composed. He is a big, strong man—a former professional baseball player, I later learned. But he has a gentle manner, and I remember thinking to myself that I like this guy.

I asked Kurt whether he had other children. In retrospect, I have no idea why I asked this question, as it is not part of my usual routine. And, in truth, this is completely irrelevant. Whether Garrett was Kurt’s only child or if he had ten others should have no bearing on this decision. Kurt answered in a soft but definitive voice that Garrett was his only child, and he asked me again to take him to surgery if there was even the smallest chance his son would survive. Minutes later, Garrett’s mom, Holly, arrived. There was no time for another discussion, as the operating room was ready, and it was now or never. I briefly explained the situation to Holly, who also agreed that we should operate, and then I raced to the operating room with Garrett.

I performed a hemicraniectomy on Garrett, removing the left side of his skull, and I immediately encountered a large blood clot as expected. I removed the blood clot and placed a small electrode into the frontal lobe of Garrett’s brain so that we could monitor the pressure in his brain after surgery. I closed his scalp, leaving the bone off so that the brain had room for the expected subsequent swelling. I thought to myself that we should only be so lucky to put this kid’s bone back on with another operation down the road. We took Garrett to the pediatric intensive care unit and obtained a postoperative CT scan that showed evacuation of the blood clot and improvement of the midline shift that was present before the operation.

Garrett’s parents prayed that he would wake up, but based upon my past experience, I had little hope that he would do so. I was just grateful that he had not died on the operating room table. To my surprise and delight, immediately after surgery, Garrett’s pupils were normal in size and reacted appropriately when we shined a flashlight. Soon afterward, he began purposefully moving his arms and legs. Over the next few days, as his sedation was weaned, he began to follow commands, squeezing my hands or wiggling his toes when asked to do so. The pressure in his brain was normal, so we removed both his breathing tube and intracranial pressure monitor on the third day after surgery. Soon after the breathing tube came out, he recognized his parents and began to talk coherently.

[image: A CT scan of Garrett’s brain shows no signs of blood clots.]
Figure 2. CT scan after Garrett’s surgery showing that the blood clot has been removed and the brain is no longer shifted. A hemicraniectomy (removal of a large portion of one side of the skull) has been performed.
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