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			Introduction

			On December 17, 2014, Eric Williams, a former justice of the peace in the small town of Kaufman, Texas, was sentenced to death for assassinating a local district attorney, his wife, and a prosecutor. The killings, which had terrorized the town, were part of a complicated revenge plot for which Williams’s wife, Kim, was also convicted. A month after a judge ordered Williams sent to death row, his defense lawyer declared that newly discovered evidence showed his client’s brain was “broken” and demanded a new trial. Attorney John Wright filed a motion in court stating an MRI had revealed that part of Williams’s brain had atrophied due to prior head trauma, thus impairing his ability to regulate his emotions, behavior, and judgment. The judge denied the motion for a new trial.

			Williams’s broken brain claim was another in a growing number of attempts to bring neuroscience into the nation’s courtrooms to explain or diminish a defendant’s criminal responsibility. Defense attorneys are looking to neuroscience, and hiring experts, to support claims of brain dysfunction—whether caused by traumatic brain injury (TBI), a tumor, cancer, drug or alcohol abuse, or a genetic anomaly—and argue that the effects should be considered in determining their clients’ culpability and the severity of their sentences. The number of such cases has risen steadily in the past decade. Nearly 1,600 judicial opinions issued in U.S. courts between 2005 and 2012 mention neurobiological evidence, such as images of a person’s brain structure, its level of functioning, or the presence of abnormalities, according to Nita Farahany, a professor of law and philosophy at Duke University. In more than 250 opinions issued in 2012, defendants argued that their “brains made them do it,” more than double the number five years earlier. Defendants in about 5 percent of all murder trials and in 25 percent of death penalty cases made bids for lighter punishment using neurobiological data. The actual number of brain defense cases is likely much higher. Farahany had to rely on published judicial opinions, the only source from which she could comprehensively search. Not all brain defense cases are reported, and many trials in which neuroscience is used likely remain unnoticed unless picked up in the media. Farahany had just finished collecting new data on this phenomenon when I spoke with her in July 2016. Her preliminary figures indicate that use of the brain defense had doubled to four or five hundred per year since her last study. “It’s a trend that’s not going away,” she told me.

			The increasing use of neuroscience in the courtroom has far-reaching implications. It suggests that concussions play a role in violence perpetrated, for example, by football players off the field, and it shows that TBI and post-traumatic stress disorder (PTSD) among combat veterans may be a factor in why some become violent at home. Neuroscience also sheds light on adolescent brain development, suggesting that the unfinished brains of juvenile offenders render them unable to manage their impulses or make wise decisions in the face of peer pressure. As a result of these developments, judges and juries are being asked to consider complex science, evaluate conflicting opinions about human behavior, and ponder whether there is such a thing as free will.

			Having covered crime for many years as a journalist, I’ve seen all manner of violent and destructive behavior—often the result of poor choices made by people who claimed to have been damaged in some way, blaming their crimes on an abusive childhood, poverty, alcohol, drug abuse, or the bad company they kept. For some, their stories bring understanding and compassion, earning them treatment instead of incarceration. Others encounter only cynicism in an overburdened criminal justice system. Researchers and policy makers continue to struggle to understand the underlying causes of criminal behavior and the remedies to control it. And so we, as a society, are asked to decide to what extent we should hold people responsible for their deeds, and how we are to treat, punish, or seek to rehabilitate them. Neuroscience shows us that a person’s decision to commit a crime, or to do anything in life for that matter, is triggered by a series of chemical and electrical interactions in the brain, but it cannot settle the ongoing debate over whether those decisions are made freely or independently of a person’s will. Every thought, decision, and action springs from complex processes in our brains that are influenced by both nature and nurture.

			I wanted to explore this idea further, so I set out to learn what neuroscience can really tell us, to better understand its value as well as its limitations, and to meet the people behind the kinds of cases that Farahany cites in her studies. I was curious to know whether the brain defense has merit: whether people who claim to have been driven by forces beyond their control should be considered less culpable than others in the eyes of the law, and why.

			As I delved into the realm of neuroscience and law, I kept coming across the case of Herbert Weinstein, known in the legal and medical literature by his pseudonym, Spyder Cystkopf. His case appears in scores of textbooks, magazines, scientific journals, and law reviews. In 1991 Weinstein, a sixty-five-year-old retired advertising salesman from New York, killed his wife during an argument. He had a clean record and no history of violent behavior. His lawyer claimed that Weinstein had gone temporarily insane due to a cyst in his brain, then sought to prove it using brain scans and other scientific evidence. It was the first case in the United States in which a judge ruled that PET (positron-emission tomography) scan images could be shown to a jury determining a defendant’s guilt or innocence. These images, Weinstein’s lawyer argued, demonstrated that an anomaly in his brain accounted for the irrational, impulsive act of killing his wife.

			The case evolved into a highly charged, contentious battle in which the lawyers debated the value and admissibility of such evidence. That debate continues over the use of neuroscience in court and whether it offers real insight into human behavior or is just a defense tactic to sway juries with colorful images. In 2007 Jeffrey Rosen observed in the New York Times Magazine that “when historians of the future try to identify the moment that neuroscience began to transform the American legal system, they may point to a little-noticed case from the early 1990s”—that is, the Weinstein case.

			While Weinstein’s is one of the most frequently cited case studies on the use of neuroscience in the courtroom, the story behind it was largely untold. Most accounts reveal little about who the man was, what brought him to that moment when he snapped, how his trial unfolded, and who the people were behind the legal battle. This book explores the human side of his case, as well as the science introduced in his defense, and addresses deeper issues about crime, personal responsibility, and the possibilities of law and neuroscience.

			KEVIN DAVIS

			July 2016

		

	
		
			CHAPTER 1

			We Found Something in Mr. Weinstein’s Brain

			Herbert Weinstein was the only person who could explain to police what had happened on that winter afternoon inside his Upper East Side apartment. The other person was dead.

			She had fallen twelve stories through the cold January air and now lay sprawled on the sidewalk in front of their twenty-eight-story apartment building at 220 East 72nd Street near Second Avenue, a few doors west of the Catholic Church of St. John the Martyr. Barbara Weinstein—fifty-six years old, Mr. Weinstein’s second wife, whom he married after his first wife died of cancer, the woman he told everyone he deeply loved—was gone. It looked as if Barbara had hurled herself out the window in a dramatic public suicide.

			The case began, as many do, with a call to 911. It was January 7, 1991, about one-fifteen P.M., when people along East 72nd Street noticed the body on the sidewalk. A short time later New York City police officers Dominick Avallone and Warren Elliott, partners in the Nineteenth Precinct, were called to respond to a “jumper,” police shorthand for a suicide jumper. When they pulled up to the redbrick apartment building, a few officers already were milling around the body of a red-haired woman in a blue nightgown on the sidewalk. Avallone looked up and saw a window open on the twelfth floor. He went into the building and asked the doorman if he knew the woman on the sidewalk. He said he didn’t.

			As they headed to the elevators to go up to the twelfth floor, the officers saw a tall, older white-haired gentleman talking to two women in the lobby. The doorman dashed over to the officers and asked them to hold on a minute. In a nervous voice, he pointed to the white-haired man and said that he lived on the twelfth floor and was acting very suspiciously. Avallone walked over to the white-haired man and asked whether he lived on the twelfth floor. Yes, the man said, he did. His name was Herbert Weinstein. He lived up there with his wife, Barbara.

			The officers noticed that Weinstein was holding a briefcase. Was he going somewhere? Weinstein explained that he had been on his way to work but had stopped in the lobby to look for his wife before leaving. She was not in the apartment upstairs, and he didn’t know where she’d gone. The officers listened to his story, then told Weinstein they were going up to the twelfth floor to look around and ask building residents some questions. Would Mr. Weinstein mind coming along? Sure, he said, and they got into the elevator together.

			As they stood in the car, Avallone noticed scratch marks on the right side of Weinstein’s face. “What happened to your face?” the officer asked.

			“I got it while playing football the other day,” Weinstein said.

			Avallone was surprised by this answer. But Weinstein was a big man and seemed to be in good shape, so maybe it was possible.

			Weinstein seemed impatient and fidgeted as the three rode up to the twelfth floor. He kept saying that he was late for work and needed to find his wife. Though the woman on the sidewalk had not yet been positively identified, Avallone was pretty sure it was Mrs. Weinstein, but he didn’t let on. The doors opened, and Weinstein escorted the officers into his apartment and down the hallway toward his study. Avallone felt a chilly breeze run through the apartment. As he passed the bedroom, he looked inside and saw that the window onto 72nd Street was open.

			Avallone and Weinstein went into the study, which Weinstein used as an office. He was retired from the advertising business but kept a few clients to bring in extra income. Avallone asked Weinstein about his wife. How was she feeling lately? Just fine, Weinstein said. Did she suffer from any physical or mental ailments? None, Weinstein replied. The officer asked how long they’d been married and how they got along. Weinstein pointed to a photo of his wife in the study and said she was quite healthy. “We’ve been married for eight great fucking years,” he blurted out, “and we get along fucking famously.”

			Weinstein began to breathe heavily, and the officer asked if he needed medical attention. Weinstein said no, he was fine. Weinstein asked what was going on. Why were there cops all over the place? The officer explained there was a dead woman on the sidewalk. Weinstein asked if it was his wife. Avallone said he didn’t know. Did Weinstein want to call a family member to come over to be with him? Weinstein said yes and paged his thirty-two-year-old son, Nelson, who was at one of the Laundromats he operated in Brooklyn Heights.

			When his son called back, Avallone overheard Weinstein say, “Please come over, a terrible accident has happened to Barbara.”

			The Weinstein apartment started to get crowded with cops. A sergeant asked Weinstein if his wife was depressed or was seeing a psychiatrist. Weinstein said no. What about marital problems? Weinstein said their marriage was the envy of many friends. In fact, they never fought. Had Weinstein got the scratches from shaving that morning? “Yes, among other things,” he said.

			The sergeant looked around the study. When had Weinstein last seen his wife? he asked. About one-fifteen, Weinstein said, but she had left without kissing him good-bye, which was unusual. Why was the bedroom window open on such a cold day? Weinstein explained that his wife often got warm in the apartment, and the air helped cool the place down.

			As the sergeant questioned Weinstein, three more detectives pulled up to the building, took Polaroids of the body on the sidewalk, then went up to the twelfth floor. Detective Denise Jackson noticed some dark stains on the bedroom carpet, which looked to her like blood. She also noticed that the window curtain had been drawn back. Weinstein offhandedly mentioned that his wife might have been feeling a little down lately because they had spent New Year’s Eve home alone after a party they had planned fell through.

			Around that time Weinstein’s son, Nelson, arrived. The detectives brought him into the kitchen. Nelson asked the detectives whether his father needed a lawyer.

			“He appears to be in control of himself,” one of the detectives said. “He’s a smart man. If he wanted a lawyer, he’d ask for one.”

			A few minutes later Detective Frank Connelly arrived and went into the bedroom with the open window; it was getting colder now. He noticed the bloodstains on the carpet near the window and the bed and thought it looked as if someone had tried to clean it up.

			Detective Connelly then went to the study to talk to Weinstein. He studied the scratch marks on the man’s face carefully. There was one under each eye, and one over his right eye, as well as on his cheek and chin. Connelly thought they looked fresh, most likely defensive wounds or from a fight.

			He asked Weinstein what had happened. Weinstein said he had been in his study working on some advertising contracts when he came out to look for his wife, who had a dental appointment that afternoon. He thought she might have gone to a neighbor’s apartment, then went downstairs to talk to the doorman. That’s when he’d seen the police.

			Detective Connelly got a legal pad, wrote something down, and asked Weinstein to review and sign it. He explained that the note would grant permission for the police to conduct a crime scene search of the apartment. Weinstein signed it.

			Connelly left the room, then returned with a card on which was printed the Miranda warnings. He read Weinstein his rights and asked if he understood. Weinstein seemed to get nervous and shaky, but he said he’d be willing to answer the detective’s questions.

			“So, Mr. Weinstein, how did you get those scratches on your face?” Connelly asked.

			“Shaving,” Weinstein said.

			“That seems unlikely,” the detective said.

			Weinstein told the detective he had sensitive skin.

			“C’mon,” Connelly said, “that seems unlikely, too.”

			“Okay,” Weinstein said. “I got the scratches while watching a football game and poked myself while cheering.”

			Connelly said those scratches didn’t look like they came from either shaving or cheering. They looked like a person had scratched him.

			Weinstein got up and looked at himself in a mirror.

			“Where did the stains on the carpet come from?” Connelly asked.

			“I don’t know,” Weinstein said.

			Connelly said they were going to check Barbara Weinstein’s blood type and check for skin under her fingernails to see if it matched Mr. Weinstein’s. He then left the study. Another detective told Connelly that the crime scene detectives had found blood on a slipper. And there was something else. A witness across the street on East 72nd told police she had seen a man throw a woman out the window.

			Connelly went back to the study. “Mr. Weinstein, do you know why there’s blood on your slipper?”

			“No, I don’t.”

			“Mr. Weinstein, we have a witness across the street who said she saw a man throw a woman out the window. Do you know anything about this? Tell me the truth. What happened?”

			“What did this witness see?” Mr. Weinstein demanded.

			“Why don’t you tell me?”

			“I don’t know what the witness saw.”

			Connelly again asked Weinstein about the scratches on his face.

			Weinstein stood up and put his hands on a chair. Connelly noticed his hand was black and blue and had a spot of blood on it.

			Weinstein sat back down and began to unburden himself. They had been arguing about his son, Nelson, he said, and Barbara had been criticizing his weight and his career choices. She was yelling. Weinstein didn’t like it but remained calm. Her temper flared, and she scratched his face, and then he hit her, he said. He hadn’t meant for it to go that far. She fell to the bed, then to the floor. He grabbed her by the throat. She was motionless, and he realized she was dead.

			In a panic, he began to clean up the mess, using paper towels to wipe up the carpet. He put the bloodstained bedcovers into a bag and hid them in the front closet. He looked himself up and down and saw no blood on his clothes and so did not change. About fifteen minutes later, he said, he dragged his wife’s body over to the window and threw her out to make it look like a suicide or an accident. It was, he said, a panic-driven, irrational act.

			Connelly asked Weinstein to show him where the sheets were stashed, and Weinstein led him to the closet. A few minutes later Weinstein signed his statement. Connelly left the study and told the others what had happened.

			Detective Jackson came in and asked Weinstein why he had decided to throw his wife out the window. To cover up the crime, he said. How had he been able to do it? He said he picked her up underneath her arms, dragged her to the window, placed her on the sill, grabbed her legs, and flipped her out.

			Satisfied they had their story, the detectives told Weinstein they were going to take him to the Nineteenth Precinct. Weinstein took off a ring and his watch, remarking that he wouldn’t need them where he was going.

			—

			Diarmuid White had started his legal career a little later than most of his colleagues who worked criminal cases in the New York Supreme Court building on Centre Street. For seventeen years he had worked in advertising, selling network television airtime. It was a good job, but he thought advertising was pointless and grew bored. With a wife and four children, he had to boost his income. He had a gnawing desire to move into a career with a social conscience that also could be lucrative. Criminal law seemed a good fit. He liked to challenge authority, and he liked the idea of being a watchdog of overzealous cops and prosecutors. When he saw lawyers at work, he thought to himself, “Hey I could do that, and do it even better.”

			So at age forty he went to Brooklyn Law School at night while working at his advertising job during the day. In his third year of law school, he landed a job at Lipsitz, Green, Fahringer, Roll, Salisbury & Cambria, a high-priced firm known for handling well-to-do clients. The firm was headquartered in Buffalo, and White was one of two lawyers based in Manhattan. The other was Herald Fahringer, who had built a reputation as a First Amendment lawyer defending purveyors of X-rated entertainment, including magazine publishers Larry Flynt and Al Goldstein. Fahringer had represented Claus von Bülow, who was acquitted of trying to kill his socialite wife, known as Sunny, and Jean Harris, convicted in the 1980 shooting of Dr. Herman Tarnower, author of The Complete Scarsdale Medical Diet.

			With Fahringer as a mentor, White took on criminal cases right away, representing clients accused of everything from murder to stock fraud. On January 7, 1991, he had been at the job for about six years when one of the lawyers in his firm called him to take the case of a Mr. Herbert Weinstein, who had been arrested on suspicion of murdering his wife and was to be arraigned the next morning.

			White met his new client in a holding cell a few minutes before the arraignment. He was struck by how unusually calm and unconcerned Weinstein seemed, despite having been charged with murder. The man was emotionless, expressionless, and apparently oblivious to what was happening to him.

			White went over the charges against Weinstein and asked him to repeat what he had told police. Weinstein explained that he had confessed. White said that it didn’t matter and instructed Weinstein to plead not guilty. They could discuss it later in more detail and work on building some kind of defense.

			Inside the courtroom, Weinstein’s son, Nelson, and daughter, Joni, from his first marriage, were sitting on benches waiting for the proceedings to begin. Weinstein stepped up before the judge to hear the charges. The district attorney charged him with two counts of second-degree murder: one count for intentional murder, the other for depraved indifference to human life. If he was convicted, Weinstein faced the possibility of life in prison. Because he had no criminal past and was not considered a flight risk, the judge set bail at $100,000. Weinstein posted a portion of his bail and was released from Rikers Island. The judge permitted him to live with close friends who pledged to watch over him.

			A few days later Weinstein met with White at his Madison Avenue office to discuss his legal options. When he arrived, he was amiable, even cheery. White thought again that Weinstein’s demeanor seemed incongruous with what had just happened—he acted as if this were a business meeting. Weinstein appeared to be a decent man, not a tightly wound person prone to explosive or violent behavior, certainly not a murderer. Yet he seemed oddly disengaged, White thought. It occurred to him that Weinstein might be mentally unstable, perhaps even suffering from a mental disorder. White suggested that he get a psychiatric evaluation.

			A week after being released on bail, Weinstein went to see Dr. Daniel Schwartz, director of forensic psychiatry at Kings County Hospital in New York. Schwartz was well known in New York City’s courts and one of the go-to psychiatrists for criminal defendants in insanity cases. He didn’t favor sides. He testified for anyone. Defense lawyers, prosecutors, and judges often called on him to offer his professional opinion on whether defendants were mentally competent to stand trial or met the legal standard of insanity. Schwartz had testified in many high-profile cases, including the murder trials of David Berkowitz, the “Son of Sam” killer; and of Mark David Chapman, who assassinated John Lennon.

			Schwartz began by asking Weinstein about his medical history. Weinstein told him he’d been hospitalized in 1948 after experiencing severe headaches caused by some unusual neurological disorder. Besides the headaches, his symptoms included a bit of amnesia and aphasia, or a loss of ability to speak or understand speech. But the symptoms had passed and never returned.

			Weinstein described to Schwartz what had happened in the apartment that day with Barbara, explaining that he had remained calm as they argued but lost control when she scratched him in the face. “I couldn’t stop myself,” he told the doctor. Weinstein said he was aghast that he had gone so out of control for the first time in his life.

			Schwartz found nothing wrong with Weinstein. In his opinion, the man was articulate, smart, and seemingly in control. He could find no evidence of mental illness, psychopathy, organic mental disorder, or psychosis. He reported to White that Weinstein was fully alert and quite cooperative, though his mood was “neutral.” He noted, however, that Weinstein didn’t show any feelings about his wife’s death, “no manifestation of guilt, depression or anxiety,” as he wrote in his report. Still, Weinstein exhibited no serious type of disordered thinking or delusions, and his judgment seemed to be perfectly intact. Schwartz suggested that Weinstein be further evaluated by a neuropsychologist, who could test him for cognitive, behavioral, and brain dysfunction. It was still possible that Weinstein had some kind of brain disorder.

			The neuropsychologist’s exam yielded nothing unusual, though Weinstein’s visual memory was better than his verbal memory, and he had a small left-hand advantage even though he was right-handed. She referred Weinstein for more tests, including a brain scan.

			At New York Hospital–Cornell Medical Center he underwent more psychiatric exams, as well as tests of his memory and motor skills. The doctors found no indication of brain dysfunction or mental disturbances, other than his uncharacteristically violent reaction during the fight with his wife. Weinstein’s psych exams revealed nothing unusual, either. When he took the Purdue Pegboard Test, which measures gross motor skills by having patients place a series of pegs into holes during a specified time, he again showed better skills with his left hand than his right, even though he was right-handed.

			Finally, Weinstein underwent magnetic resonance imaging (MRI) to see whether an image of his brain would reveal any anomalies. A technician slid him into a tunnel where a powerful magnet and radio waves scanned his brain. The image that appeared on a screen in the next room was stunning. There was a growth the size of an orange over Weinstein’s left temporal lobe.

			—

			“HIGH-RISE HORROR” blared the front page of the New York Daily News the day after Barbara’s death. The headline took up the top half of the page; the other half featured a picture of Herbert Weinstein attempting to bury his face inside his overcoat, while a beefy cop in suit and tie led him from the courthouse after his arraignment.

			It was completely out of character—he had to have been out of his mind. That’s how Weinstein’s friends and neighbors reacted to news of his arrest. His closest friends, Morton and Cecile Wagner, who had known him for more than thirty years, were convinced that he had blacked out or something when he strangled his wife. Rather than distance themselves from him, the Wagners embraced him like family. They were so sure that dear Herbie was blameless that they told the judge at his arraignment that he could live at their home in Queens while awaiting trial.

			Weinstein remained upbeat after his arrest, retaining his wry sense of humor with his friends. A week after he was released on bail, he stopped at his Upper East Side apartment to get some things before going to the Wagners’ house. He showed up at their home with a tin of caviar. “This is what Barbara and I were going to have on New Year’s Eve,” he said to Cecile. “Why let it go to waste? You guys ought to have it.”

			Cecile joked that if she weren’t such an upstanding, law-abiding citizen, she’d gladly take Herbie to a country that had no extradition agreement with the United States.

			A few weeks after his neurological tests, Weinstein got some good news. The large growth on the left side of his brain was not a cancerous tumor, his doctors said. It was a benign growth called an arachnoid cyst, a puffy sac of tissue filled with fluid. The cyst got its name because it rests in the arachnoid mater, a spiderweb-like protective lining that covers the brain. Arachnoid cysts usually develop at birth and are found in 0.5 to 1 percent of the population. For the most part, they are harmless. Their effects and symptoms vary, based on their size and location; they have been associated with everything from headaches and seizures to ADHD (attention deficit hyperactivity disorder) in children and dementia in seniors.

			Weinstein decided not to have the cyst drained or removed because those procedures carried risk, especially for a man his age. Draining the cyst, doctors explained, would leave a large space inside his skull and might cause his brain to shift to fill the void, possibly causing serious damage that could lead to catastrophic neurological complications or death.

			In defending Weinstein, Diarmuid White didn’t have many legal options because Weinstein had already confessed to police. White could try to get the confession thrown out, but that didn’t seem promising because Weinstein had understood his rights and spoken freely to the police. But when he learned about Weinstein’s cyst and saw the striking MRI image of the orange-size growth on the left frontal lobe, he knew he had something powerful. How could a person’s behavior not be affected by that?

			White realized that he could use this brain anomaly either to play down Weinstein’s responsibility or to absolve him altogether. Much like Weinstein’s friends and neighbors, White took the position that his client was out of his mind at the time he killed his wife. A decent, law-abiding citizen until that fatal January day, he had been driven to kill her because the cyst pressing on his brain had caused him to act out of character, irrationally, without control during their argument. White thought he could call the murder an instance of insanity. Weinstein wasn’t insane in the classical sense—his mental health evaluations confirmed that. But Weinstein, he could argue, had been temporarily insane—at the time of the crime, Weinstein had not been Weinstein.

			The theory wasn’t far-fetched. Aberrant and antisocial behavior had been linked to brain injuries, particularly in the left frontal lobe, in many research studies. But using a brain injury to explain temporary insanity, and ultimately, to excuse a crime, was novel and risky. Tying the injury to a specific act at a precise moment was untested in the courts. To support it, White would need some hard science and willing experts.

			—

			The roots of the neurological theory that Weinstein might not have been Weinstein can be traced back more than 160 years to a fellow named Phineas Gage, whose case became one of the most famous and studied in the annals of neuroscience. On September 13, 1848, Gage, a twenty-five-year-old worker for the Rutland & Burlington Railroad of Vermont, was serving as the crew foreman for a gang whose job was to blast away rock. Gage and his crew were clearing a path to lay down tracks near the village of Cavendish. Gage was using the blunt end of a tapered iron rod to tamp down an explosive charge. His tamping iron scraped a rock, causing a spark, which set off an explosion of packed combustible power. The tamping rod was three feet, seven inches long, 1¾ inch in diameter, and was sharpened to ¼ inch at the end. It shot through Gage’s face like a rocket, entering beneath his left cheek. It continued behind his left eye, traveled through the front of his brain, and burst through the top of his skull, coming to rest about a hundred feet away, covered, as one eyewitness said, with blood and brains.

			His coworkers were stunned to see that Gage remained conscious. He had been thrown back and convulsed for a few moments but was alert and able to speak. The men loaded him onto an oxcart, in which he rode sitting up to a tavern in Cavendish. He was able to get off the cart with little assistance and sat down to wait for a doctor. As he waited, he told incredulous bystanders what had happened and assured them he would be fine. When a doctor approached, Gage was reported to have said, “Doctor, here is business enough for you.” He seemed hardly affected, except for having a gaping bloody hole in his head, through which the doctor could see his pulsating brain. Gage recounted the accident as the doctor cleaned and dressed the wound.

			In the coming days, Dr. John Martyn Harlow, Gage’s treating physician, worked to remove as many bone fragments as possible from his brain to reduce the risk of infection. Harlow kept the wound clean and disinfected, changed the dressings often, and kept Gage in a semirecumbent position so that the wound could drain properly. He also employed the ancient technique of bloodletting, which was presumed to prevent or rid the body of disease. During the first few weeks after the accident, Gage suffered from high fevers and an abscess inside the wound, which Harlow drained and disinfected.

			According to Harlow’s account, about nine weeks after the accident, Gage became restless and left his lodgings to get out and about, despite Harlow’s warnings that he avoid “excitement and exposure.” One cold and wet day he walked half a mile without an overcoat to buy some things at a store and came back with a chill. Still, he seemed all right overall, and his memory was intact. A few months later he pronounced himself ready to go back to work.

			Harlow would later write extensively about this most unusual case. He attributed Gage’s amazing survival and recovery not to his own treatment methods but to vis conservatrix, or the inherent power of the body to resist the effects of injury and heal with its own natural abilities. He said he did little to interfere with Gage’s recuperative powers. Gage’s strong physique and willpower certainly helped, the doctor said. The absence of whatever portion of brain matter was lost or irrevocably damaged by the rocket-propelled tamping iron seemed not to have affected Gage in any significant way.

			But then Gage began to have personal troubles. He tried to go back to work, but contractors were put off by disturbing changes in his personality. Before the accident, he had been a highly regarded, capable railroad foreman with a well-balanced mind. But afterward he became “fitful, irreverent and grossly profane,” according to Harlow. The once-amiable Gage now showed little deference to his coworkers and was antisocial. Unable to find work, he traveled around New England, and Harlow believed he had exhibited himself at Barnum’s American Museum in New York City. Other accounts had him working in circus freak shows on the East Coast, though no one knows for sure. The details of Gage’s subsequent life are even sketchier. In early 1851 he reportedly found work as a stagecoach driver, first on the East Coast and later in Chile. He then came back to the States and settled in San Francisco, where he died in 1861. Harlow learned of his death five years later. He asked Gage’s family to have the body exhumed so that he could use the skull for medical research, and they agreed. They also handed over the tamping iron, which Gage had saved.

			Harlow did not publicly reveal the case details until after Gage’s death, and his account has influenced the study and understanding of localized brain function to this day. In an oft-quoted paper from 1868, Harlow wrote that Gage’s friends declared that Gage “was no longer Gage,” a line that has been continually cited as evidence linking Gage’s brain injury to changes in his personality. It has been widely accepted in medical and neuroscientific communities that the change in Gage’s behavior was tied to the damage in his prefrontal cortex. Because no autopsy was performed, the damage to Gage’s brain was never measured with precision, leaving much to speculation. Still, the case was the first to suggest that an injury to the frontal lobe could compromise reasoning and regard for other human beings. Neuroscientists have latched on to the Gage case ever since, and contemporary researchers have conducted empirical studies that support the theory that the prefrontal cortex is the area of the brain responsible for rationality, morality, and intellect. Many have used Gage’s preserved skull, along with Dr. Harlow’s papers, to further study the implications of his case.

			The extent of Gage’s personality changes may have been exaggerated over the years. Second- and third-hand accounts have portrayed Gage as irrational and unsocial, impulsive and uninhibited, thus giving rise to the idea of frontal lobe syndrome, or Gage syndrome. Some have taken Harlow’s accounts of Gage’s personality change to make him into a sinister person. Malcolm Macmillan, an Australian psychologist who may be the most knowledgeable Gage scholar on the planet, sorted through the scientific and popular accounts of his story and found them to be inconsistent and often poorly supported by firsthand evidence. Most of the accounts of Gage’s life after the accident, he wrote, were strange mixtures of “slight fact, considerable fancy, and downright fabrication.” Of the greatest concern, he said, was the fact that Harlow had waited twenty years to report anything about Gage’s supposed aberrant behavior. There should have been more information about his behavior at the time, McMillan argues. Why didn’t others report it?

			Fact, fiction, or something in between, the Gage case helped push brain research into a new era, prompting scientists to probe the links between personality and behavior and the front parts of the brain. If Gage was no longer Gage due to a brain injury, then why couldn’t Weinstein no longer have been Weinstein when he killed his wife?

			—

			While the case of Phineas Gage was groundbreaking, connecting specific parts of the brain with specific cognitive functions was not an entirely new idea. The field of phrenology, developed more than fifty years earlier, linked certain functions with configurations of the skull. Its chief advocate, the Austrian physician Franz-Joseph Gall, believed that the brain contained many different organs, each of which was connected to a specific human characteristic. He and his colleagues identified thirty-seven mental and moral faculties that they thought were represented in the exterior surface of the skull. These faculties were divided into several spheres: intellect, perceptiveness, mental energy, moral faculties, and love. They were further divided into more abstract personality traits such as cautiousness, spirituality, destructiveness, and something he called marvelousness—belief in the doctrines of religion. Gall also named parts of the brain for combativeness, covetousness, and secretiveness.

			During his early studies, Gall visited jails and lunatic asylums to examine inmates. He claimed to have identified the part of the brain responsible for criminal behavior, including what he called an organ of murder, later called the “organ of destructiveness.” In 1834 a criminal defense attorney in Maine claimed that the organ of destructiveness contributed to the violent disposition of a nine-year-old boy who was on trial for savagely attacking a classmate. The boy, his lawyer explained, had suffered a head injury when he was younger, which caused permanent swelling over the organ of destructiveness and triggered violent behavior. The judge, however, dismissed the so-called phrenological evidence, and the boy was found guilty.

			While phrenology has long since been discredited, neuroscientists have been connecting specific regions of the brain with specific functions, including emotions, behavior, and decision making. At the time when Herbert Weinstein was arrested for murder, Antonio Damasio, a researcher and head of the neurology department at the University of Iowa, was studying the behavior of patients who suffered from various brain lesions, including tumors. Damasio was interested in whether the injuries and behaviors could be connected and how they might affect the way people make decisions.

			In the summer of 1991 Damasio got a phone call from a lawyer in New York asking whether he could see a patient who had been arrested for murder and had a tumor pressing into his frontal lobe. By all means, Damasio said—bring him to Iowa.

		

	
		
			CHAPTER 2

			Lawyers, Brains, and Colorful Pictures

			Geoff Aguirre, a cognitive neuroscientist at the University of Pennsylvania, is standing before lawyers, judges, and other criminal justice professionals packed into a conference room at a Chicago hotel. He’s giving them a crash course on brain-imaging techniques and basic brain anatomy, tossing out terms like gyrus and sulcus, axons and dendrites, white matter and gray matter, and introducing them to the electrochemical activities of neurons. It’s a complex and challenging subject for those in the room, but Aguirre, a professor of neurology—a medical doctor and a PhD in neuroscience—is keeping them engaged.

			Aguirre is explaining fMRI (functional magnetic resonance imaging) and how the data from such scans are transformed into colorful pictures that reveal activity—or the lack of it—in specific areas of the brain. He calls fMRI “the grand pooh-bah” of brain-imaging techniques because of its ability to provide sharp structural images of brain anatomy and illuminate its functioning. These giant electromagnetic machines allow scientists, researchers, and now lawyers and juries to view brain activity, detected through blood flow, as people react to various circumstances and stimuli while being scanned. The images offer a window into which areas become active when we’re thinking or feeling something in particular.

			“Changes in brain activity cause changes in blood flow,” Aguirre explains, while pointing to a color-enhanced image of a human brain—the brain of a psychopath—on a screen behind him. The fMRI scanner, he continues, detects the iron content in the blood through the scanner’s magnetic coils. Blood flow can indicate what regions of the brain are most active at a given point in time. “Where the flowers in the brain are thirstier, the garden hose is made wider to provide more water,” he says.

			With his talk, “Brain Basics: Neuroscience and Neuroimaging for Lawyers,” Aguirre is leading the first session of a sold-out conference in April 2013 called “The Future of Law and Neuroscience.” The demand for such events has steadily increased because the use of brain scans in the courtroom is one of the most contentious issues in both the legal and scientific communities. Aguirre has been on a cross-country speaking circuit to educate the legal community and other interested people. He’s attempting to bring insight, excitement, and a dose of caution to this shifting legal landscape. Melding law and neuroscience has meant reassessing how the legal system views human responsibility, the concept of free will, and the role of the brain in our being.

			What excites scientists like Aguirre, not to mention the many lawyers in this room, is the possibility that new technology can help answer some of the lingering questions that humans have posed for as long as they have tried to understand one another’s behavior. Is it possible, they wonder, to somehow collect hard evidence that shows whether people are really responsible for their actions? Can we know what was going on inside a person’s head at the time he committed a crime, for instance, and whether it was conscious or involuntary?

			The psychopath whose brain scan Aguirre is showing to his audience is a convicted killer named Brian Dugan. At trial Dugan’s lawyer wanted jurors to view scans of his brain so that they might see him as a sick man whose condition was not his fault and who thus should be spared the death penalty. The scan was taken by Kent Kiehl, a researcher at the University of New Mexico who had been scanning the brains of psychopaths for years and had found evidence that their brains were structurally and functionally different from those of the general population.

			For the fMRI test, Dugan was placed inside a machine and shown a series of pictures of people with facial expressions ranging from extremely fearful to neutral. The theory is that psychopaths, when looking at someone who’s fearful, won’t register an emotional response, thus demonstrating their characteristic lack of empathy. The amygdala, an area of brain associated with emotional responses, will therefore show less activity, and less blood flow, than that of those who are emotionally healthy. The amygdala of a psychopath won’t be very thirsty for blood, to borrow Aguirre’s metaphor.

			After a brain scan like Dugan’s is completed, Aguirre explains, the raw data are run through a computer to assemble an image, which gets color-coded and then fashioned, or smoothed, to show clean images on a model. Most images in brain scans are simplified, Aguirre says. They do not, as many believe, actually show the brain “lighting up” in response to various stimuli. They have been crafted so that they’re clear and easy to follow, according to what he calls “neuroaesthetics.”

			In Dugan’s case, the judge did not allow the actual brain scans to be presented but did allow Kiehl to describe what he saw in them and to interpret their meaning. During the sentencing hearing, Dugan’s lawyer argued that criminal psychopaths like Dugan show less activity than noncriminal control subjects in specific emotion-processing areas of the brain. Dugan’s abnormally functioning brain, therefore, was good reason not to sentence him to death. Even though he might have committed a horrible crime, it was not entirely his fault. The jury was not persuaded and sentenced Dugan to death.

			Aguirre says Dugan’s brain scans proved nothing. “This is taking group-based research and applying it to individuals,” he says. “I would use caution. There are very few examples of this imaging that are so well articulated that they can say something about an individual.”

			Caution is a term often used at the conference, and if lawyers have come here expecting to gain some dazzling new defense techniques, they’re bound to be disappointed. The conference is meant to be both illuminating and sobering. It’s being sponsored by the MacArthur Foundation Research Network on Law and Neuroscience, a cooperative of scientists, lawyers, and researchers operating on a multimillion-dollar grant to better understand this intersection of modern neuroscience and criminal law.

			Among those attending is James Castle, a criminal defense attorney from Denver who specializes in capital murder cases. “Lawyers, we love toys, bells and whistles, something new to show the jury,” he tells me after the conference. “And when something first comes on board, we tend to rush to it like moths to a flame. Our goal is to win our case and to get our client off death row, and so we don’t necessarily wait until the science is perfected. . . . It’s probably no more complicated than what we try to do to figure out what’s going on in people’s minds without it.”

			Antoinette R. McGarrahan, a mitigation specialist, traveled to the conference from Dallas. Mitigation specialists work mostly on death penalty cases: they are hired by defense attorneys to help persuade juries and judges to spare the lives of their clients. McGarrahan tells me she will soon be working on a case in which brain science may be crucial in helping save her client. Before he was charged with shooting two people to death in Waco, Texas, her client twice had brain surgery to remove an abscess. His defense team argues that as a result, he was brain damaged and demonstrated impaired judgment.

			Because neuroscience has been steadily finding its way into criminal courtrooms, the MacArthur Foundation in 2007 decided to fund the Law and Neuroscience Project with a three-year $10 million grant. The project represents the first systematic effort to bridge the fields of criminal law and science in considering how courts should deal with new brain-scanning techniques. “Neuroscience could have an impact on the legal system that is as dramatic as DNA testing,” MacArthur president Jonathan Fanton said in announcing the project. “Neuroscientists need to understand law, and lawyers need to understand neuroscience.”

			The project originated at the University of California, Santa Barbara, and drew scientists and legal scholars from more than two dozen universities. Michael S. Gazzaniga, director of the SAGE Center for the Study of the Mind, served as the first director and principal investigator. Walter Sinnott-Armstrong, a professor of philosophy and legal studies at Dartmouth College, codirected the project. “Neuroscientific evidence has already been used to persuade jurors in sentencing decisions, and courts have admitted brain-imaging evidence during criminal trials to support pleas of insanity,” Gazzaniga said at the time. “Without a solid, mutual understanding of each other’s fields, lawyers and judges cannot respond in an informed way to developments in neuroscience, and scientists cannot properly advise lawyers or recognize the legal relevance of their current and future research.”

			Sinnott-Armstrong pointed out that the criminal justice system incorporates assumptions about behavior that are often centuries old. “The legal system assumes that people make deliberate choices and what we choose determines what we do,” he said. “However, neuroscience indicates that our choices sometimes are based upon electrical impulses and neuron activity that are not a part of conscious behavior. This includes not only criminal activity, but also decisions made by police, prosecutors, and jurors to arrest, prosecute, or convict.”

			Provocative statements like these—that behavior may not always be conscious or deliberate—are at the root of the conflict over the value of neuroscience in the legal world. Such issues were far from being resolved by the time the initial MacArthur grant ran out after three years. The foundation didn’t want to lose any momentum and awarded Vanderbilt University a $4.85 million grant to continue the work by managing the newly established MacArthur Foundation Research Network on Law and Neuroscience. The network is led by Owen Jones of Vanderbilt University, who is one of the nation’s few professors of both law and biology. Jones has been the public face of the network since designing and launching it in 2011 and has helped organize conferences like the one in Chicago.

			“Why law and neuroscience? Well, you may have noticed that suddenly, brains are everywhere,” Jones says during his remarks to the group. “Even the president has jumped on board with a major brain initiative.” He’s referring to President Barack Obama’s $100 million BRAIN Initiative, launched just three weeks before the conference, to fund brain research to better understand the mind and treat brain disorders. “The criminal justice system in many ways is obsessed with brains,” he says. “A lot of the questions we care about really devolve to questions about what’s happening in someone else’s head.”

			Jones describes the increasing interest in neurolaw as “this Technicolor blossoming of hope” that neuroscience can answer some of the perennial questions of law. “How do we navigate between the promise of the technology and the peril in either misunderstanding it or misapplying it to the legal issues before us?”

			Jones later tells me that the research network is not an advocacy group designed to support the use of neuroscience in the courtroom but rather a collection of scholars entrusted to monitor and evaluate its use or misuse. In fact, one of the network’s most vocal members has been largely dismissive of the use of neuroscience in determining cause and culpability in criminal acts. Stephen J. Morse, a professor of law and psychiatry at the University of Pennsylvania, is one of the field’s most renowned skeptics. He has long argued that brains don’t commit crimes—people do. Even the latest neuroscientific research and imaging techniques, he says, cannot answer questions about responsibility or legal competence.

			The problem is that some defense lawyers are making giant leaps from the science. “Lots of people are making extravagant claims about what it can do for us. They’re based on insufficient or irrelevant science or people are making moral inferences that the science does not entail,” he tells me in an interview after the conference. Certainly brain damage can cause people to lose their judgment and inhibitions—that it can has been well documented. Morse’s point is that we don’t know whether or how those people try to control their impulses or whether they have lost their sense of right and wrong. “Causes are not excuses,” he says.

			Bringing brain images before judges and juries may unduly influence their decisions. Those images may be powerful and convincing, but they don’t show us what’s really going on inside a person’s head at the time he commits a crime, Morse argues. Nor are they compared to images from other people’s brains who might suffer from similar damage or anomalies but do not commit criminal acts.

			Back at the conference, Jones clicks to the next image in his presentation. A picture of a white-haired man in a suit and tie appears on the screen. “This fellow is Herbert Weinstein,” Jones says to the audience. “An otherwise unremarkable, calm, cool, collected individual who came home one day, strangled his wife, and threw her out the twelfth-story window of their apartment.”

			He clicks again, and a color image of Weinstein’s brain appears on the screen, clearly showing a big black space occupied by his cyst. “A lot of people to whom I show this image vote with their hands to say they would at least be willing to give this guy some kind of inferential break . . . on the theory that he is not rowing with all of his oars in the water. He is just not the same as the rest of us.”
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