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			Praise for
All That Moves Us

			One of the Best Books of the Year:
The New Yorker, Publishers Weekly

			
				“Vivid…[Jay Wellons’s] book unfolds in a harrowing series of operating-room vignettes, explaining the work of his hands while also evoking the tension in his mind and his heart…. Identifying this drive to narrate—to tell stories as a human once the doctor’s work is done—is perhaps the key insight of Wellons’s book.”

				—The New Yorker

				“A powerful and moving account of the intense joys and sorrows of being a pediatric neurosurgeon.”

				—Henry Marsh, New York Times bestselling author of Do No Harm: Stories of Life, Death, and Brain Surgery

				“As a surgeon, Jay Wellons has long healed with his hands. What this engaging and illuminating book shows us is how important the heart is in the life and work of a doctor charged with the sacred—even staggering—task of operating on the brains of children. At once reflective and searching, Wellons’s stories from the journey give us hope that light can emerge from even the darkest of hours.”

				—Jon Meacham, #1 New York Times bestselling author of His Truth Is Marching On: John Lewis and the Power of Hope

				“Reading All That Moves Us feels like watching a full season of your favorite medical drama, complete with harrowing surgical scenes and meaningful reflections within each episode. In bearing witness to some of life’s most profound moments, Jay Wellons has written an extraordinarily memorable book.”

				—Mary Laura Philpott, author of Bomb Shelter: Love, Time, and Other Explosives

				“All That Moves Us tells the story of lives that have been shattered and reassembled. The surgical interventions in these pages are dizzying, but the fact that Jay Wellons can write as well as he can operate provides a whole other level of amazement. This is a wondrous and deeply moving book.”

				—Ann Patchett, #1 New York Times bestselling author of Commonwealth

				“Breathtaking…Medical memoirs don’t come much better than this.”

				—Publishers Weekly (starred review)

				“A compelling look into the life of a pediatric neurosurgeon…a dramatic narrative inside and outside the operating room.”

				—Kirkus Reviews
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			A Note on the Paperback Cover

			JAY WELLONS

			Surgery is scary at any age, but particularly for children. They don’t want to be separated from Mom and Dad. They don’t want to be with total strangers rolling down a hall on a gurney into a bright room marked sterile on the door. And they sure don’t want to be lying on a bed in the center of that bright room with unfamiliar masked people milling around them, going back and forth to computer screens or instrument trays. Oh, everyone greets them kindly when they arrive, particularly the OR nurses—a special group of people, with a smile that can be seen around the edges of the mask and their kind eyes gleaming. Our anesthesia colleagues do their best to distract and comfort, too. The kids get to choose what flavor they can smell in the inhaled anesthetic mask. (Strawberry is popular. Banana is not.) Small talk about superheroes or their favorite toys or sports team mixes with the quiet chatter of the OR circulating nurse and scrub tech as they begin to carefully prepare the back scrub tables by laying out sterile blue drapes. I’ve watched all this play out thousands of times from the side of the room, where we, as the surgical team, sit and await the word from the anesthesiologist that we may move ahead with positioning and prepping, and the surgical procedure itself. But it is what the nurses do after the child goes to sleep that is my absolute favorite. And that’s where the new cover for this book comes in.

			Nearly without fail, the younger kids will be clutching a beloved stuffed animal as they make the journey into the operating room. Teddy bears, smiling foxes, purple elephants, toothy dinosaurs—I’ve seen all sorts of stuffed animals on that gurney over the years. I remember a plush scorpion (named Justin) next to a little boy as he fell off to sleep as we prepared to take out a sizable brain tumor that was giving him headaches. After all the instruments are laid out and verified and the checklists completed, it is finally time to start the actual operation. That’s when the OR nurses get to work on the stuffed animals, stealing precious minutes during a break to carefully wrap the child’s stuffed animal in its own surgical dressing, to match the dressing that the child will find themselves wrapped in when they wake up. And yes, the scorpion was fitted with a nifty headwrap. When its owner woke up and opened his eyes and became aware of his surroundings in the pediatric ICU, there was his best buddy, Justin, looking the same way. The child and the stuffed animal then heal together: In the days after surgery, when it is time for the headwrap to come off, off comes the headwrap on the stuffed animal as well. Better be careful of that stinger, doctor. IV removal time? The same for the animal. It’s a kind and simple way to help a child understand what they are going through and that they are not alone. And isn’t that really what helps most of all? Love, kindness, and healing…together. Like I said, it takes a special person to be a nurse in the pediatric OR.

			Credit for cover bear: Kayla Grace Gross, RN, and Laura Newsom, CST

			Photo credit: Edwin Tse Photography

		

	
		
			
			
				
				
					[image: Book Title, All That Moves Us, Subtitle, A Pediatric Neurosurgeon, His Young Patients, and Their Stories of Grace and Res, Author, Jay Wellons, Imprint, Random House]
				

			

		

	
		
			
			
				
				Copyright © 2022 by John C. Wellons III, MD

				All rights reserved.

				Published in the United States by Random House, an imprint and division of Penguin Random House LLC, New York.

				Random House and the House colophon are registered trademarks of Penguin Random House LLC.

				Originally published in hardcover in the United States by Random House, an imprint and division of Penguin Random House LLC, in 2022.

				Library of Congress Cataloging-in-Publication Data

				Names: Wellons, Jay, author.

				Title: All that moves us: A pediatric neurosurgeon, his young patients, and their stories of grace and resilience / Jay Wellons.

				Description: First edition. | New York: Random House, [2022] | Includes index.

				Identifiers: LCCN 2021045920 (print) | LCCN 2021045921 (ebook) |

				ISBN 9780593243381 (trade paperback) | ISBN 9780593243374 (ebook)

				Subjects: MESH: Central Nervous System Diseases—surgery | Child | Infant | Adolescent | Neurosurgical Procedures | Neurosurgeons | Pediatrics | Tennessee | Personal Narrative

				Classification: LCC RD593 (print) | LCC RD593 (ebook) | NLM WS 340.5 | DDC 617.4/8083—dc23

				LC record available at https://lccn.loc.gov/​2021045920

				LC ebook record available at https://lccn.loc.gov/​2021045921

				Ebook ISBN 9780593243374

				randomhousebooks.com

				Cover design: Rachel Ake Kuech

				Cover photograph: Edwin Tse

				ep_prh_6.1_151269554_c0_r0

			

		

	
		
			Contents

			
				Cover

				Healing Together: A Note on the Paperback Cover

				Title Page

				Copyright

				Epigraph

				Author’s Note

			

			
				Prologue: The Littlest Among Us

			

			
				Chapter 1: The Reminder

			

			
				Chapter 2: Stitches

			

			
				Chapter 3: The Brain and All That Moves Us

			

			
				Chapter 4: Ninety Minutes from You by Ground

			

			
				Chapter 5: We Have a Protocol for That

			

			
				Chapter 6: GSW to Head

			

			
				Chapter 7: Family Charades

			

			
				Chapter 8: Rubber Bands

			

			
				Chapter 9: Last Place

			

			
				Chapter 10: See One, Do One, Teach One

			

			
				Chapter 11: Conversations

			

			
				Chapter 12: November-5411-Yankee

			

			
				Chapter 13: Anger

			

			
				Chapter 14: Bucket Lines

			

			
				Chapter 15: Rupture

			

			
				Chapter 16: On the Morning My Father Died

			

			
				Chapter 17: Birth

			

			
				Chapter 18: A Mississippi Nick

			

			
				Chapter 19: Luke’s Jump

			

			
				Chapter 20: Shock Waves

			

			
				Chapter 21: Closure

			

			
				Chapter 22: The Other Side

			

			
				Chapter 23: The Whole Miracle

			

			
				Epilogue: Millimeters and Trajectories


			

			
				Dedication

				Acknowledgments

				Index

				About the Author

			

		

	_151269554_

	
		
			
			
				
					His soul swooned slowly as he heard the snow falling faintly through the universe and faintly falling, like the descent of their last end, upon all the living and the dead.

					—James Joyce, “The Dead,” Dubliners
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			The stories in All That Moves Us are true. The children, their parents, and my colleagues written about in these pages are real people. I spoke with nearly all the parents (or the patients themselves) in order to ensure that they would allow me to share the details of their respective journeys. I also sent the most recent version of the essay in which they or their child were mentioned. Each and every person that I communicated with gave me permission to use their child’s (and/or their own) name and identifying information. In a few circumstances, I had the honor of reading the story to the parent in person and sharing the emotion relived, just for a moment.

			There are some examples where I was unable to locate a parent, or a patient was not able to be found, and in those cases I did make changes to identifying characteristics to protect privacy. Some of my past co-worker names, such as in the chapter entitled “A Mississippi Nick,” have also been altered. In all of these circumstances, none of the changes materially affected the reality of the lived experience.
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				The Littlest Among Us

				I am a pediatric neurosurgeon. That means I operate on children of all ages with brain and spinal cord problems. Those problems translate to tumors, blood vessel malformations, brain or skull development problems that need surgery, hydrocephalus, spina bifida, trauma; the list is long. I sew nerves back together if they are torn during birth using suture as fine as human hair. Some operations we do on teenagers on the verge of adulthood and some in the first week of life, including premature infants that weigh even less than one kilogram. I used to think that was small until I started doing spinal cord surgery on fetuses inside the uterus a few years back.

				For the record, I don’t usually lead at parties with my work. When people outside the hospital ask me what I do, I tell them I work in healthcare. Then, over about five more questions, if they take it that far, the term “pediatric neurosurgeon” finally comes out. My wife tells me that nothing can bring a party to a halt like talking about the importance of car seats and bicycle helmets, especially if I start telling stories from work.

				My father had wanted to be a doctor. I feel it is important that you know that before we get started. Well before I was born, he had considered leaving a successful career in business and entering medical school. It was risky, but as a Korean War–era National Guard pilot he was used to risk. Earlier in his life, just after air force flight school and before the start of his first job, he had worked with a family medicine doctor, and the experience never left him. The kind older doctor had given my father his own stethoscope after their time together and told him that he would make a wonderful doctor one day. I have that stethoscope now. There is a little inscription on the bell that has Dad’s name and “MD” after it. It’s like a relic from an alternate history. In a brief one-year push after leaving the working world, my father took postgraduate classes and passed entrance tests and came to the very cusp of getting himself there, but by then he had two small children and a wife at home and no way to pay for it or to make any kind of living for them. He tried. I’ve seen the letters detailing unsuccessful attempts to secure the finances necessary for tuition. So, over time, he set that dream aside. Then, years later, I was born, a third child, very unexpected. From nearly that moment on, it was his hope that I would be a doctor.

				At least initially, I fully bought into that dream. As a child, a few times I found myself interested in other careers. I was fascinated by flight and wore my father’s flight helmet around the house. Taking that path, I was told, meant too much time away from family. Such irony now. Focus on what could be accomplished on the ground. I realized just how pleased my parents were when I wrote my grade school career essay on being a doctor.

				Over time, like most teenagers and proto-adults, I decided to take a different path, make my own way. I became an English major and tried to focus on writing but somehow, somehow kept taking premed classes and did well enough on the MCAT to get into medical school. I studied Joyce and Yeats and Shakespeare in college with professors who had trained at Trinity College in Dublin and at Oxford, and I took creative writing from Barry Hannah one semester and Ellen Douglas the next. The former pinched the filters off whatever cigarettes he was chain-smoking at the time in our small by-permission-only class and gave me a B minus on my writing. The latter sat with me and helped me and later wrote to me in a copy of Black Cloud, White Cloud, “To Jay, whose works I remember with great fondness.” (And no one knows until right now that I turned in the same stories to them both.) Despite all of that, I looked up after boarding school and college and found myself in medical school living my father’s dream, and that was just fine. I thought maybe I was there to learn something about what it means to be alive. I really had no idea what was to unfold over the next twenty-five years.

				I cannot even begin to count the number of people outside the field who told me not to be a neurosurgeon. You are nothing like them, they said. Neurosurgeons are tired and grumpy. Egotistical. They work too much. The patients do terrible. Everyone dies. At first, during my medicine rotation, I really liked cardiology. Listening to the heart and performing the physical exam became the hinge point on which all later decisions were based. Measured presentations, well-conceived plans. Did you know that you can diagnose aortic regurgitation by a bobbing uvula? Does anyone know that now? But back then we did. The men wore ties and the women wore scarves, and we slung our stethoscopes around our necks and diagnosed murmurs, rubs, gallops, squeaks, and rumbles as if we ruled each and every hall of the hospital. John Stone, the writer/cardiologist from Emory, had signed his book of essays for me when I was a first-year student and working in the cadaver lab. He said I smelled like formaldehyde. “To Jay, at the beginning…”

				Three months later and I thought general pediatrics was terrific. The chief resident caught me coming in early one morning to feed the babies. If you feed the babies, you’re gonna do peds, he said. But it wasn’t all the babies. It was this one baby. He was by himself in the crib, no visitors ever. Born with an addiction to crack, I think. He was through the worst of it, but he was still alone. Other babies had family members come in every day, sit with them in rocking chairs. But not this one. I remember, even now, holding him in my lap early in the morning before anyone else would see me and looking down at his tiny head, the little ridge running down the middle where the bones overlapped under the skin. I would come in early to feed him and to try to let him feel what it was like to be safe. I just knew that I had so much love and support in my life to spare that it overflowed all around me, and I wanted him to feel just a little. But then after a few weeks, he was gone—discharged to where and with whom I was never told—and then I moved on to the next rotation, which was surgery.

				Which is where I learned that I would definitely have to do something with my hands. I would stay and stay and stay, just to operate. I remember an attending named Dr. Reggie at the VA hospital during my third year as a medical student. Dr. Reggie would let me operate with him. Let’s see if Wellons was paying attention, he would say to his resident. Let him try those bowel stitches. And I was. So I did. Late one night, we saved a vet from renal failure by cutting off his leg, which was dying and knocking out his one good kidney. The complicating issue was that there was a metal bar in his femur because of an old fracture, and we couldn’t cut through it with the equipment we had in the OR at 2:00 in the morning. The electric blade was nearly vibrating me apart. So Dr. Reggie had the guys who work downstairs in maintenance help. They loved Dr. Reggie because he always treated them with respect. So he called them up into the OR in the middle of the night and asked them to find us the biggest saw they could and to sharpen it up and sterilize it while we waited. After a while, in was brought something you see contestants use in those two-person log-cutting contests. He and I went back and forth, back and forth, back and forth. There were sparks, I remember. The patient had to be awake but numbed under spinal anesthesia because he was too sick to go all the way under, the anesthesiologist concerned his blood pressure was too low and his heart couldn’t take it. I remember him looking over at me, from around the drapes as I was sawing, and he said, “Lord Almighty.” Then we were through it and my hands hurt but we saved him. I knew then that I wanted to save people.

				Later, during my official surgery rotation, there was a pediatric general surgeon, Dr. Miller, who was beanpole tall and skinny, had alopecia totalis, no hair anywhere (they said), and was the busiest man I knew. He could do just about anything in the operating room. He had pulled more than a thousand coins out of kids’ airways and stomachs, and he saved each coin in one of those little books with the slots. (I still have one of those books from my own childhood, full of coins in paper coin holders with clear plastic windows.) Over time, Dr. Miller cataloged the coins he had pulled out and figured out which coin was the most commonly swallowed. Avoid those from the Denver Mint, I tell you. He would regularly give a talk about how statistics could be misused to find a meaningless answer. He would teach us exam findings and X-ray reading every day on rounds and in the OR. Every Sunday morning he would put on a formal lecture to the students and residents he called Sunday school. He was beloved, and I wanted to teach as he did and be beloved by my students one day just as he was. His daughter was in my medical school class; I met her when I inadvertently flicked one of my cadaver’s toenails into her grimy dissection coat pocket in the first month of class. Despite this, she became one of my closest friends, later a bridesmaid in my wedding. A few years ago, I left after my last patient in clinic one day to drive down to Mississippi to Dr. Miller’s funeral. When I walked in, she, her husband, and their four teenage children all broke from the receiving line to hug my neck, and we all stood there and cried together for a while because they knew how much Dr. Miller meant to me and what he stood for and what he did for thousands and thousands of children. And for me.

				So, from cardiology I knew I loved the physical exam and from pediatrics the innocents (note, not innocence). From surgery, I was drawn to working with my hands and saving people, and from Dr. Miller, I learned that I wanted to teach and be valued by my students one day. I knew it was time to decide on my residency, but I also knew that neurosurgeons were burned out and not like me.

				But throughout my entire time in medical school, I would watch the sea of people part in the emergency department (ED) and in would come the neurosurgery resident. They would do a quick exam, order a CT, speak calmly with the families, then methodically move on to the next emergency. Walking down one problem after another. The ones I met were tired and grumpy and worked too much and acted a little odd with everyone else—me too, at first. It was like they lived in a different world from the rest. But pretty soon after I began a formal rotation with them, they didn’t seem so odd anymore. They started teaching me about the brain and the spinal cord at any spare moment we could find. They would sit with me late into the night in the midst of the chaos of the ED around us and draw complex diagrams like the nerve innervation to the muscles of the arm or a rough drawing of the cranial nerves that I still draw for my students to this very day. The patients we took care of then had blood clots from car wrecks, spine injuries to fix, brain tumors we would take out, or all kinds of problems with their central nervous system that would take the patients, human beings just like you or me, nearly over the edge. And we would pull them back. Not always, but most of the time. I stayed at the hospital during Thanksgiving break of my third year of medical school just so I could work with the residents, and I remember feeling like I had two hands full of thumbs and was invincible at the same time.

				For weeks, every time I would walk past the neurosurgery operating room, I would stop and look inside to see what they were doing. Not once or twice, but every time. One hundred percent of the time I would stand on my tiptoes to peek in through the little square window in the door. So, one day I decided that I would just see and I did see and I thought that I could connect with people and save people and teach people and be a neurosurgeon because I was like them in many ways, after all.

				My first two years at Duke for my residency were a blur. That two-year blur turned into a six-year blur. How I had gotten to Duke from Mississippi in the first place remains a mystery, but had something to do with the fact that when I rotated there for a month as a medical student, I could work a long time without quitting, and if I did not know an answer, I would not make something up but would go find it out. The blurring of that time also comes from the fact that in the last year of medical school, on the verge of my journey into this remarkable life to be lived, my father became ill with ALS—amyotrophic lateral sclerosis—a relentless neurodegenerative disease leading to paralysis and death for which no surgery or intervention is available. I left him in Mississippi, and one year later, the busiest and most intense of my life to date, he was suddenly gone and I was left with a path stretching out in front of me. For all my uncertainty about how I would spend my life in medicine, it is but one irony that I would devote my career to trying to better understand the anatomical system that had failed my father. I know now that I would come to see him in the patients that I cared for, and also see myself in the families’ grief.

				The reality of life-and-death choices quickly burns away any idealized idea of invincibility. I remember early on an attending telling me he wanted my asshole to blanch when I took care of his patients. He told me this while making a tight okay sign, his index finger circled tightly within the crease of his thumb and squeezing it tight enough to make the skin of the finger white—to be clear, the whole thing representing my own anus, blanching. Good gosh, where am I? I thought. We would work hours on end. I would fall asleep with food in my mouth while eating. I hit the same tree—thankfully on a slow curve—twice in a month while driving home well after midnight. I fell asleep operating. No amount of caffeine or adrenaline can counter the kind of tired you get after being awake for two nights straight on a routine basis. Now the term is “sleep deficit” when fatigue builds up like that over time. Back then, it was just how things were done, without question. You just persevered, or you either dropped out or were fired. As a resident, you find quickly that you are just trying to stay afloat in the rapids without drowning until all of a sudden you are done.

				Amid that chaos of becoming a neurosurgeon, I was drawn to the cases that involved children. I watched as the pediatric neurosurgeons moved with the parents and the children from the anxious unknown of diagnosis through the delicate surgical interventions and finally into the relief of recovery. For the child, it was simply a chance to heal and live; theirs is the most innocent view. I hurt; now I hurt no longer. For the parent, it was the intensity of the emotions that come with the anguish of a life-altering diagnosis in your child and the trust necessary to allow another human being to intervene. For the surgeon, it was the opportunity to fundamentally improve, or even bring back, a child who is pure potential, for whom nothing is truly determined and all possibilities exist.

				There is a word, “pluripotent,” typically used to describe stem cells, incredibly important microscopic structures within our bodies that have the ability to become nearly any other cell line—and this part is key—depending on the influence. Over the years of operating on child after child, often having a profound impact on their lives, feeling deeply blessed in order to have done so, and seeing them grow into adults, I began to feel that I was being called to help release that potential into the world, one patient at a time.

				But something else happened during my training that influenced me to go into pediatric neurosurgery. I met more pediatric neurosurgeons—one in particular named Tim George. Because of a research project on brain imaging I had worked on with Tim at Duke, I went to a national meeting of pediatric neurosurgeons during my residency in order to present the work at the main session of the meeting. After a single day of hearing others speak at the microphone and meeting leaders and others who would one day become my mentors and then my peers, my wife, Melissa, a medical student at the time who had accompanied me to the meeting (her first too), turned to me and said, “You are among your people here.” Literally, that is what she said, as if I were in a group of tourists in Wales and had just found out that I was Welsh.

				It turns out we’re a relatively small group. There are only around 250 or so of us across North America. Twenty percent of us are women, a higher number than for any other neurosurgical subspecialty. That number continues to grow, and we are clearly better off for it. Not surprisingly, we tend to the eccentric as well. At our national meetings when one of us begins to drone on and on at the lectern, there is a ceremonial gong that is enthusiastically banged, signaling Enough! I believe that we get along so well because we’ve lived the experience of taking care of kids who get well and kids who don’t. Parents who are grateful to you or never want to see you again. Hours spent in the OR negotiating with a higher power for the bleeding to stop, the tumor to finally peel out, or the brain swelling to go down. I’ll do whatever you ask, God, please. Just help me get this thing out.

				Becoming a board-certified pediatric neurosurgeon requires an extra year after residency called a fellowship, and I decided to spend that year with a remarkable group led by a man named Jerry Oakes at the University of Alabama at Birmingham. He had been on faculty at Duke years before my time there and was highly regarded. Thankfully, there was much less conflict and more sleep in that year, despite the twelve-hour days. The hours spent in the operating room taught me many things, none more important as a surgeon than how the nervous system changes over time in its three-dimensional structure. The brain and surrounding structures of a premature infant are vastly different from those of an eighteen-year-old, and I came to understand the importance of time itself as the fourth dimension of anatomy, the sizes of structures, and the key relationships between them and the fragility of all of it growing, evolving, as a child ages. This would come to be a fundamental tenet of my teaching to the residents and medical students, and also a testament to the wondrous nature of the human nervous system.

				Then you are done, eleven years after you graduated from college. Most wizened neurosurgeons would tell you that this time is when the real learning begins. When you are in charge, after you’ve finished your residency and become the attending, no one else scrubs in after you or walks in the hospital room or clinic room behind you. You are the one your patients and their parents trust; they see you as the way out of the nightmare that put them in front of you. I’ve been a pediatric neurosurgeon for nearly two decades now. I spent ten years in Birmingham and will soon complete ten years here at Vanderbilt. In the course of my career, I have done thousands of operations. Fetal operations are the most wondrous; trauma, when successful, the most gratifying. Tumors and vascular malformations are the hardest. Hydrocephalus the most routine, yet maddening when the smallest divergence from that routine brings about failure. I have made mistakes, have regrets, and also have some of the most wonderful memories that one could imagine. I have told families right before emergency surgery that I had to leave—this is not a sit-down conversation, I told one young couple after a ruptured brain aneurysm threatened their infant daughter’s life—I just couldn’t talk any longer, because I had to get into the OR to start saving their child. I’ve been yelled at, occasionally threatened when I couldn’t stop the inevitable, and each time tried to understand how hard it was for the parents. I’ve cried with the parents from relief and sometimes from sadness. I’ve cried in the locker room when no one else was there and the tears welled up from a place I thought I had under control.

				Years ago, I was asked to be involved in a case of recently born conjoined twins connected in the back of the heads who were very premature, so small and fragile. One was starting to get extremely ill from necrotic bowel—the intestines had started to die off, which can happen in extreme prematurity—and the blood toxins were threatening the other infant. We decided to try an emergency separation. Minimal films, dying children, no time for the weeks of preparation a case like this would normally take. It was a Hail Mary if ever there was one. Through the skin exposure and the craniotomy and then the dural opening, we’d lost less than a thimbleful of blood. All was going well, the vital signs were actually improving under anesthesia. But then, after three hours of surgery, as we worked deeper and deeper to separate the brains by coagulating the hundreds of tiny blood vessels connecting the two children, there was a little more bleeding. And then from down deep in the two connected brains there was a lot of bleeding; so much and we couldn’t pack it off. The anesthesiologists were pushing blood into the twins’ IV, and then all of a sudden I was cutting the joined skull with scissors, all hope of delicacy abandoned, trying to get them separated so that my partner and I could each take one and stop the bleeding.

				And then the bleeding stopped.

				It stopped because all bleeding stops. They had both died, and I remember that I couldn’t see to sew and tears were falling onto the twin in front of me. I was sewing them up so that the parents could at least hold their babies one time, separated. We should have sacrificed the one for the other but we went for both and they were both gone and I still remember standing there unable to see.

				For many years, I’ve kept an imaginary place just outside my vision, a plain field with very green grass. It came about out of necessity to give me a place to put these memories. When I would encounter something beyond comprehension, something that would cause me to question my faith or fill me with profound sorrow, I would sit quietly and think of that green field just outside my perspective. I would picture myself walking along the row of small mounds until I would find a new place, untouched. I would remove the sod and dig a hole in the ground and put the memory of that child whose story ended in sadness in a box. Then I would bury the box in the hole in the field and replace the sod and tamp it down to a little mound. Each time, I would do that. Then I would leave that green and walk back into life.

				Then, in the summer of 2017, I watched as a CT scan scrolled on my computer screen as I had done thousands of times over the prior twenty-five years followed by a conversation about how it was a tumor and that there were different types, both benign and malignant, and that this looked malignant and we’d need to get some more images and then do surgery. This time, though, instead of my saying those things, it was me hearing them. There was a tumor the size of a racquetball in the muscle of my pelvis and upper leg, right over the nerve that controls your leg (How many times have I exposed that very nerve?), and it looked malignant, so I had a radical resection to take it out, and it did come out, along with some muscle necessary for walking around. Later I remember looking at it under the microscope with the pathologist so he could prove to me that it was benign, a one-out-of-a-million chance—the books actually said that. It was so odd to be looking at a part of yourself that had grown out of control. After the first surgery, there was a second to try to close the defect and then a third followed by strict bed rest. For ten weeks.

				When you are on forced bed rest after having worked at warp speed for as long as you can remember, and you’re feeling a little sorry for yourself, suddenly you realize, Hey, it was benign, dumbass, and it was not in the brain or spinal cord or chest or gut but in the muscle of the upper leg and that you will walk again one day, with therapy, and you begin to feel like you made it through an existential threat and that makes you think back through your life a little. And I remembered John Stone’s note to me in the front of his book so many years before—“To Jay, at the beginning…”—and as I thumbed through that book while on bed rest, I thought about how I had gone to medical school to learn how to better understand life itself. And I thought of all the paths I had been privileged to cross since then, all the lessons I had learned.

				It is not a surprise that we are all fragile. None more so than the littlest among us. The dark and unknown that we all face make us more so. But life wants to live, and I have learned that we are also extraordinarily resilient. None more so than the littlest among us. A child comes to us with a particular problem that requires intervention on the most sacred part of their being, the brain or spinal cord, those parts that make us essentially human. I most often feel that operating on them has had the effect of making me more essentially human, that as much as I have healed, I have been healed.

				Now it is time to tell the stories of these remarkable children and our journeys together.
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			The Reminder

			Throughout the spring of 2020, our hospital, like many others, was consumed with preparation for COVID-19. As colleagues on the West Coast affected by the earliest North American wave recounted their initial experiences via group call, social media, or text thread (You can use an N95 respirator all day if you have to. You MUST double mask. Hoard your asthma inhalers. We’ve already gone down four nurses in the post-op recovery room who were exposed and are home in quarantine.), the overall sense became bleak. Instead of performing surgery, I was tasked with sifting through rapidly incoming data (some valid, some not) as part of a perioperative committee that stood up to prepare for the anticipated surge of patients. Service teams were quickly boiled down to the most essential; operative procedures were canceled unless deemed urgent; all non-clinical personnel were sent home.

			Into this, a twelve-year-old presented comatose with a ruptured brain arteriovenous malformation (AVM). A few hours earlier, she and her family had been following the state and local stay-at-home order by gathering to watch a Harry Potter movie marathon when she began to complain of a severe headache. Within minutes she was unresponsive.

			This is the most challenging aspect of pediatric neurosurgery, the constant sense of impending calamity that spills over into your life outside work. Over the years, you become so conditioned to emergencies that the random becomes the reliable.

			One minute it’s popcorn and Harry Potter with the family, and then suddenly your daughter has the worst headache of her life and seizes from a brain hemorrhage.

			Or a child eating breakfast before school slumps down into their cereal, the parents believing it’s a gag until the terrible realization dawns that it’s not.

			Brakes on a bike that fail and into traffic your thirteen-year-old goes.

			A father who turns his head while driving just to make sure his two-year-old’s car-seat harness is on correctly, then runs off the road into a tree. Two days later he and his wife, still in neck braces and wheelchairs from the accident, have to make the decision to take their child, never to recover, off the ventilator.

			These all roar at me in what must be normal moments for everyone else. A car seat was not just an inconvenient safety chore. It became as important to me as the moment the technicians would secure the Apollo astronauts into their safety harnesses before launch. Seeing my son jump helmetless onto a friend’s skateboard spontaneously triggers memories of open depressed skull fractures rushed into the OR at 2:00 in the morning, someone’s child’s blood saturating my scrub pants all the way through until the material is pasted on my skin. Every moment in the car, every meal together, every time my children leave the house, if I let myself slide, I see the Jaws of Life, or a seizure, or a policeman knocking on my door.

			At an emergency room near the twelve-year-old girl’s home, a breathing tube had been inserted and mechanical ventilation was started, a lifesaving intervention to buy time. A CT scan had revealed a large blood clot inside the left frontal lobe of her brain pushing over to the right, and the hint of a small offending tangle of blood vessels, the AVM, just under the normally unperturbed surface. A doctor at the outside emergency room two and a half hours away had correctly made the diagnosis of a ruptured AVM and drilled a small hole through the skull to place a drain in the cerebral ventricles. This does two main things. It helps to reduce the pressure that can build up quickly inside the skull in situations like a brain hemorrhage, trauma, or a brain tumor, by physically draining the built-up CSF—cerebrospinal fluid—inside the brain. That drain also acts as a pressure monitor when connected to a bedside display. Having that number, the intracranial pressure, to follow then enables the nurses and doctors to infuse special intravenous medication that helps to lower that pressure and buy a little extra time for definitive care.

			AVMs are among the most difficult operations we do. In normal circumstances, arteries are thick-walled and carry oxygenated blood under high pressure from the heart to the brain (and the rest of the body for that matter). That blood pressure then dissipates as the arteries continue to divide into smaller and more numerous arterioles and then finally until they turn into tiny capillaries. The capillary bed in most organs is made up of thousands of tiny vessels, each one the width of an individual red blood cell, and the oxygen within that cell is delivered through the capillary wall to the organ in need. That loss of oxygen is what causes the blood to lose its bright red color and turn darker, bluish. The deoxygenated bluish blood is under lower pressure on the other side of the capillary bed and begins to drain into larger and larger thin-walled veins that channel the blood back to the lungs for more oxygen and then to the heart for the pressure of the beating heart to propel the blood back along its way.

			An AVM basically short-circuits that pathway. Typically present in a much smaller form since birth, these grow over time and can come to cause seizures, headaches, or even rupture acutely, like in this young girl. Instead of the normal pattern of flow from artery to vein through the capillary bed that dissipates the pressure evenly, those larger, high-pressure, thick-walled vessels containing oxygenated bright red blood drain directly into thin-walled veins that are not designed to handle the higher pressure coming from the heart. Over time, those thin-walled veins begin to collapse and coil around one another, the red blood jetting directly into the veins, arterializing the veins—making them red, angry, abnormal. Under the high magnification of the operating microscope, you can see the red and blue blood mixing and swirling through the vessels as the AVM pulses menacingly with each heartbeat.

			When the outside physician called me before putting in the drain, it was just past midnight. The procedure and subsequent transfer took a few hours, and she arrived around 6:00 a.m. We brought her to the operating room soon afterward, first anesthesia and then the OR nurses converging on her quickly.

			It’s at this point, as we were set to proceed, that I had a way-too-quick talk with her mother about the possibilities. Often when patients arrive via emergency transport, they are given aliases just to quickly move through the electronic medical record and hospital system. This is when I learned from her mother that our patient’s name was Sophia. I then had to tell her that Sophia could die or be permanently disabled from the initial AVM rupture, or she could die or be permanently disabled by the surgery to take it out. To be clear, permanently disabled means unable to move one side of her body, or mute, or alive on a machine, never to awaken. As I steel myself for conversations like these, while also focusing on the operative task at hand, I now find that I try to actively decouple the part of me who is a parent of children from the part of me who must operate on this very sick child. I imagine myself pressing on something like a clutch in my head in order to leave the parent part of my psyche spinning and disengaged from the surgeon. If I did not do this, then the concept of what this woman and all the parents over the years are going through at this very moment would become nearly overwhelming to consider. The truth is that I see it as a kind of weakness in these moments, one that a neurosurgeon should be able to keep under control. Letting my thoughts go, letting any control up, could undo me as I think back to first bike rides and soccer games and settling arguments and all the things that make up parenting of my own children.

			I can fathom how hard this must be, and our whole team desperately wants to save your child, I promise. I want to tell you that everything is going to be all right and take away this pain you are feeling. But I need to decouple and to get down to the task at hand. Our best OR team is back there, and they’ve all been diverted to other things during this new COVID-19 era too, but now they are ready to get to work in the operating room. But in order to do that, we will all need to pull ourselves back just enough. Just enough to sterilize the operative field and drape one side of her head with towels and turn this person from your beloved daughter to a prepped-out rectangle, the person beneath otherwise covered in sterile drapes, so that all we will soon see is a window into the problem that we believe deeply we know how to solve.

			The brain was tight with pressure from the underlying blood clot. It was tempting to remove the clot and reduce the pressure right off the bat. But the clot had stopped the bleeding by plugging up the hole in the ruptured blood vessel. Disrupting it off the ruptured vessel could restart the blood loss, and I did not want to risk that. Quickly, we found the offending artery feeding the AVM and exposed a few millimeters of it with micro-forceps. My resident, who was right beside me, carefully placed a tiny vascular clip across the artery. The moment she did, we saw a nearby engorged and pulsing draining vein turn from an angry swirling purple to a calm blue, signaling normalization of flow. One more tiny vascular clip placed across the vein directly exiting the AVM, and with a few cuts of the microscissors the AVM was out. We then carefully removed the blood clot from the deepest part of her brain, gently irrigating around it and letting it come to us, waiting near the surface with a tiny sucker to vacuum it out. Within a few seconds, the brain relaxed, the blood clot no longer exerting pressure from inside, and it was time to go.

			As we worked to close up, I noticed an energy in the OR among our entire team that extended out beyond the room’s doors and into the hallway. Colleagues checked in on us. Faces that normally would pass by appeared in the door window. I imagined all of it pent up from weeks of watching the world overcome by the relentless advance of this pandemic. Where we all were, there in that very moment of operating, was a reminder of our lives before, giving us clarity and purpose and a respite from the helplessness all of us felt as we watched our world change all around us. We have healed in this OR before, and we will be able to heal again.

			I watched as Sophia recovered in the ensuing weeks after her surgery, awakening from her comatose state a few days later, then improving on a near-hourly basis: saying her family’s names, reaching out for objects, interacting more and more with her environment. Soon she was transferred to a nearby rehabilitation hospital to focus on getting back to her feet. The brain pathways that she had worked out years ago when she learned to walk were still there; she just had to find them again. A few days later, instead of heading for my car at the end of a day in clinic, I walked across the street to the rehabilitation hospital and went for a visit.

			By this point, the pandemic had settled in. New COVID-19 visitation restrictions kept her from having any visitors other than her parents, so they had been taking turns staying with her. I walked up to her open door and peered in before knocking on the frame to announce my presence. There she sat, not long ago on the verge of death, playing a game of cards with her mother. A game of cards! I thought back to my talk with her mom right before surgery. It was astounding. Even after years of doing this work that we were trained to do, of bringing children back from the edge, I am still washed over with wonder in these moments. Not only was she interactive and talking, but she was thriving. They both looked up at me from their cards and smiled. Her physical therapist came in soon after me, and I watched as she stood up from the edge of the bed to try her hand at walking again, still a challenge even with all the other improvements that had been going on. Her mom left her side, encouraging her as she did it, and came over to stand next to me. She watched as her mom easily walked across the room, then glanced back down, a look of determination coming across her face as she focused. I saw in her the resolution to be healed, to do her part in her recovery no matter how much it took out of her. I realized then, after enough weeks of this new pandemic life, how much I needed to witness her healing and her own willpower to do so. I thought how all of us in medicine needed to see this one
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