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Praise for

YOUR BRAIN, EXPLAINED

“An excellent, easy to read introduction to the complexities and wonders of the brain for anyone interested in science, medicine, and what makes us human. Reading like a collection of detective stories, Your Brain, Explained combines classic cases in the history of neurology with findings stemming from the latest techniques used to probe the brain’s secrets.”

—Stanley Finger, PhD, Professor Emeritus of Psychological
& Brain Sciences, Washington University (St. Louis),
author, Origins of Neuroscience; Minds behind the Brain;
and Franz Joseph Gall: Naturalist of the Mind,
Visionary of the Brain

“An informative, accessible and engaging book for anyone who has even the slightest interest in how the brain works, but doesn’t know where to begin.”

—Dean Burnett, PhD, author,
Happy Brain and Idiot Brain

“This book lucidly explains what we think we know about this most mysterious of objects. Dingman weaves classic studies with modern research into easily digestible sections, to provide an excellent primer on the rapidly advancing field of neuroscience.”

—Moheb Costandi, author, Neuroplasticity and
50 Human Brain Ideas You Really Need to Know

“. . . a highly readable and accessible introduction to the operation of the brain and current issues in neuroscience . . . a wonderful introduction to the field.”

—Frank Amthor, PhD, Professor of Psychology, The University of
Alabama at Birmingham, author of Neuroscience for Dummies

“This book is a fun and informative read . . . I learned a lot and you will too!”

—John E. Dowling, PhD, Gordon and Llura Gund
Research Professor of Neurosciences, Harvard University, author,
Understanding the Brain: From Cells to Behavior to Cognition
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INTRODUCTION

In 1908, Kurt Goldstein was completing a residency at a psychiatric hospital in Germany when he encountered a highly unusual case. Goldstein was only five years out of medical school and just beginning what would end up being an extraordinarily successful career. Within the next few decades, he would become a highly respected neuropsychologist and an influential writer. He was one of the first to advocate for using a holistic approach to treat neurological patients, emphasizing the need to consider the patient as an individual—as an organism, really—rather than just a collection of symptoms. During World War I, he established a hospital that operated on this holistic philosophy to treat soldiers with brain injuries, and thousands of soldiers received treatment there before the Nazis chased Goldstein out of Germany because of his Jewish heritage. But early in his residency, Goldstein had already been confronted with what was likely the strangest case he would ever see.

The patient was a 57-year-old woman who had suffered a stroke two years earlier. Initially, the incident had paralyzed her left arm. Over time she regained movement in the arm, but with an odd complication: her left hand seemed to have a mind of its own. Sometimes it would move with unmistakable intention—against her will—and other times it would obstinately interfere with movements she was making with her right hand. She described it as “doing whatever it wanted to, by itself.”1 When she went to take a drink with her right hand, the left hand would grab the cup and empty out the contents. When she laid down at night, it ripped the sheets off of her. Once, it even grabbed her by the neck and started choking her!

Goldstein was aware of other cases where the actions of the left and right hands seemed to be at odds with one another, but not of anything this extreme. The patient’s left hand was acting so independently of her desires that she had begun to believe it was possessed by an evil spirit.

Goldstein struggled to explain the phenomenon. He eventually decided that the woman’s behavior must be due to some sort of disrupted communication in her brain—perhaps a failure of the sensory and motor areas in the right half of her brain (the half that would normally control the movement of her left arm) to coordinate the activity of her left appendage. Overall, though, the young doctor was perplexed by the case.

Since Goldstein’s time, hundreds of similar cases have appeared. In many of these patients, one hand seems to be particularly contrary—like a partner in an unhappy marriage who argues with everything their spouse says, simply out of spite. As a patient begins buttoning up his shirt with one hand, the other hand determinedly starts unbuttoning it. If he picks up a book to read, his free hand suddenly grabs it and slams it back down on the table. When he brings a forkful of food to his mouth, the villainous hand grabs the fork and yanks it away. Sometimes, the affected hand becomes violent, striking out at the patient or someone else nearby.

The phenomenon has come to be known as alien hand syndrome, because often the intentions of the rogue hand seem so foreign to patients that they have a hard time believing the commands to control it are even coming from their own brain. They begin to feel oddly disconnected from the affected limb, and sometimes the only thing that convinces them it’s still part of their body is actually seeing that it’s attached to them. In fact, if you put a blindfold on a patient as their “alien” hand hinders their actions in the manner mentioned above, they will often assume the interference is being caused by someone else—not that it’s their own hand acting so mischievously.

Alien hand syndrome is rare, and it’s usually linked to some type of damage to the brain—either sudden damage, as can be caused by a stroke, or progressive degeneration, like what’s seen in Alzheimer’s disease. Typically that damage is associated with parts of the brain that do things like prevent unwanted movements, or enable the two halves of the brain to communicate with one another to coordinate the activities of the limbs (each half of the brain primarily controls the movement of a different hand). So, although Goldstein couldn’t clearly pinpoint the neurological issue, his rationale wasn’t far off the mark.

When I first read about alien hand syndrome, I was an undergraduate, taking a psychology course that covered some basic neuroscience. The course was my first real exposure to the study of the brain, and alien hand syndrome blew my mind. Not only had I not heard of the condition before, but I had never even imagined this type of unusual and counterintuitive behavior could emerge from the brain. I was fascinated. I can’t say that reading about alien hand syndrome was the moment I decided to study the brain, but it certainly motivated me to learn more about this incredibly mysterious organ, and it wasn’t long after that I decided to pursue a PhD in neuroscience. But I was certainly not alone in my newfound obsession with the brain. At around the same time I began studying it full time, neuroscience was reaching something of a heyday of popularity.

A small subset of the population—like science aficionados, neuroscientists, and such—has always been enamored with the brain, but general interest in neuroscience became much more widespread in the 1990s and 2000s. In the 1990s, new methods of neuroimaging—a term that refers to any number of approaches that enable scientists to generate images of the brain—were allowing people to create visualizations of brain activity for the first time, and the resultant colorful images piqued the interest of scientists and the general public alike. Also in the 1990s, antidepressant drugs that had been designed to influence brain function became extraordinarily popular as common medical treatments, generating optimism that our brains could be manipulated to treat problematic mental disorders—or simply to give us the happiest mental life possible. And new technological advancements hinted at even more amazing progress in the future.

These developments fostered excitement about neuroscience. People began to realize that if the basis of our personality and the reasons for our behavior can be traced back to the brain, then the best way to understand ourselves might be through acquiring more knowledge of how the brain works. Suddenly, learning about neuroscience was “in.”

Budding brain enthusiasts would soon recognize, however, that accurate information about the brain is not that easy to obtain. Many books about neuroscience are written at a level that’s too difficult for the average person—or even a novice neuroscientist—to understand. To compound the problem, the material that is written for the public sometimes goes too far in the opposite direction: it oversimplifies descriptions of the brain to the point where they don’t accurately represent the organ or its functions. And information found in the popular media is often sensationalized, leading readers to a distorted perception of what neuroscience is really capable of.

My hope is that this book will satisfy your interest in learning about the brain while at the same time avoiding these extremes. It was written for readers with no neuroscience background (or really any science background at all). At the same time, I’ve attempted to avoid the type of oversimplification that leads to an inaccurate or incomplete understanding of the brain. And I’ve strived to present the exciting truth about the current state of neuroscience research without exaggerating what we’ve accomplished so far—or what we might achieve in the future.

The book is arranged into ten chapters, each of which deals with a different function of the brain. In the process of explaining these functions, I’ll help you develop a foundational understanding of how the brain works, introducing you to a long list of brain regions, mechanisms, and more. By the end of the book, you should have enough of a background in neuroscience that you can appreciate reading about new developments in the field, chat about brain functions with a friend, and maybe even better comprehend the reasons behind some of the things you do.

Regardless, neuroscience is a vast topic, and while we’ve learned a great deal about the brain, there’s still much more about it that’s unexplained. So, despite the title, this book is by necessity just an introduction, and not an exhaustive guide to all the ins and outs of the organ. In fact, I hope this book will get you thinking enough about all of the interesting, peculiar, and downright amazing things the brain does that, when you finish it, you’ll have more questions than you started out with—because those questions might prompt you to continue learning about neuroscience. But even after you’ve found answers to all of those questions, the things you don’t understand about the brain will still exponentially outnumber the things you do. Truthfully, explaining the brain completely is not a feat we’re likely to accomplish in any of our lifetimes. Even our greatest neuroscientists understand only a fraction of what there is to know about how it works.

Hopefully, though, this book will help you develop a better grasp of the characteristics and quirks of that three-pound mass of strangely wrinkled tissue sitting inside your skull. The brain is far from perfect, but it has an unrivaled ability to perform many of the tasks assigned to it. This is one of the myriad reasons that someone like me devotes his life to teaching others about the brain—I just can’t think of anything else in the world more interesting to spend my time talking or writing about.
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