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		When Auguste Rodin visited Vienna in June 1902, Berta Zuckerkandl invited the great French sculptor, together with Gustav Klimt, Austria’s most accomplished painter, for a Jause, a typical Viennese afternoon of coffee and cakes. Berta, herself a leading art critic and the guiding intelligence of one of Vienna’s most distinguished salons, recalled this memorable afternoon in her autobiography:

		
			Klimt and Rodin had seated themselves beside two remarkably beautiful young women—Rodin gazing enchantedly at them.… Alfred Grünfeld [the former court pianist to Emperor Wilhelm I of Germany, now living in Vienna] sat down at the piano in the big drawing room, whose double doors were opened wide. Klimt went up to him and asked: “Please play us some Schubert.” And Grünfeld, his cigar in his mouth, played dreamy tunes that floated and hung in the air with the smoke of his cigar.

			Rodin leaned over to Klimt and said: “I have never before experienced such an atmosphere—your tragic and magnificent Beethoven fresco; your unforgettable, temple-like exhibition; and now this garden, these women, this music … and round it all this gay, childlike happiness.… What is the reason for it all?”

			And Klimt slowly nodded his beautiful head and answered only one word: “Austria.”1

		

		This idealized, romantic view of life in Austria, which Klimt shared with Rodin and which bears only the most tenuous relation to reality, is also etched in my imagination. I was forced to leave Vienna as a child, but the intellectual life of turn-of-the-century Vienna is in my blood: my heart beats in three-quarter time.

		The Age of Insight is a product of my subsequent fascination with the intellectual history of Vienna from 1890 to 1918, as well as my interest in Austrian modernist art, psychoanalysis, art history, and the brain science that is my life’s work. In this book I examine the ongoing dialogue between art and science that had its origins in fin-de-siècle Vienna and document its three major phases.

		The first phase began as an exchange of insights about unconscious mental processes between the modernist artists and members of the Vienna School of Medicine. The second phase continued as an interaction between art and a cognitive psychology of art, introduced by the Vienna School of Art History in the 1930s. The third phase, which began two decades ago, saw this cognitive psychology interact with biology to lay the foundation for an emotional neuroaesthetic: an understanding of our perceptual, emotional, and empathic responses to works of art.

		This dialogue and the ongoing research in brain science and art continue to this day. They have given us an initial understanding of the processes at work in the brain of the beholder—the viewer—as he or she looks at a work of art.

		The central challenge of science in the twenty-first century is to understand the human mind in biological terms. The possibility of meeting that challenge opened up in the late twentieth century, when cognitive psychology, the science of mind, merged with neuroscience, the science of the brain. The result was a new science of mind that has allowed us to address a range of questions about ourselves: How do we perceive, learn, and remember? What is the nature of emotion, empathy, thought, and consciousness? What are the limits of free will?

		This new science of mind is important not only because it provides a deeper understanding of what makes us who we are, but also because it makes possible a meaningful series of dialogues between brain science and other areas of knowledge. Such dialogues could help us explore the mechanisms in the brain that make perception and creativity possible, whether in art, the sciences, the humanities, or everyday life. In a larger sense, this dialogue could help make science part of our common cultural experience.

		I take up this central scientific challenge in The Age of Insight by focusing on how the new science of mind has begun to engage with art. To obtain a meaningful and coherent focus for this reemerging dialogue, I purposely limit my discussion to one particular form of art—portraiture—and to one particular cultural period—Modernism in Vienna at the beginning of the twentieth century. I do this not only to focus the discussion on a central set of issues but also because both this art form and this period are characterized by a series of pioneering attempts to link art and science.

		Portraiture is a highly suitable art form for scientific exploration. We now have the beginnings of an intellectually satisfying understanding—in both cognitive psychological and biological terms—of how we respond perceptually, emotionally, and empathically to the facial expressions and bodily postures of others. Modernist portraiture in “Vienna 1900” is particularly suitable because the artists’ concern with the truth lying beneath surface appearances was paralleled and influenced by similar, contemporaneous concerns with unconscious mental processes in scientific medicine, psychoanalysis, and literature. Thus, the portraits of the Viennese modernists, with their conscious and dramatic attempts to depict their subjects’ inner feelings, represent an ideal example of how psychological and biological insights can enrich our relationship to art.

		In that context, I examine the impact of contemporary scientific thought and of the wider intellectual environment of Vienna 1900 on three artists: Gustav Klimt, Oskar Kokoschka, and Egon Schiele. One of the characteristic features of Viennese life at that time was the continual, easy interaction of artists, writers, and thinkers with scientists. The interaction with medical and biological scientists, as well as with psychoanalysts, significantly influenced the portraiture of these three artists.

		The Viennese modernists are appropriate for this analysis in other ways as well. To begin with, they can be explored in depth because there are so few of them—only three major artists—yet they are important in the history of art both collectively and individually. As a group, they sought to depict the unconscious, instinctual strivings of the people in their paintings and drawings, yet each artist developed a distinctive way of using facial expressions and hand and body gestures to communicate his insights. In doing so, each artist made independent conceptual and technical contributions to modern art.

		In the 1930s scholars at the Vienna School of Art History were instrumental in advancing the modernist agenda of Klimt, Kokoschka, and Schiele. They emphasized that the function of the modern artist was not to convey beauty, but to convey new truths. In addition, the Vienna School of Art History, influenced in part by Sigmund Freud’s psychological work, began to develop a science-based psychology of art that was initially focused on the beholder.

		Today, the new science of mind has matured to the point where it can join and invigorate a new dialogue between art and science, again focused on the beholder. To relate present-day brain science to the modernist painting of Vienna 1900, I outline in simple terms, for the general reader and for the student of art and intellectual history, our current understanding of the cognitive psychological and neurobiological basis of perception, memory, emotion, empathy, and creativity. I then examine how cognitive psychology and brain biology have joined together to explore how the viewer perceives and responds to art. My examples are taken from modernist art, particularly Austrian Expressionism, but the principles of the viewer’s response to art are applicable to all periods of painting.

		Why would we want to encourage a dialogue between art and science, and between science and culture at large? Brain science and art represent two distinct perspectives on mind. Through science we know that all of our mental life arises from the activity of our brain; thus, by observing that activity we can begin to understand the processes that underlie our responses to works of art. How is information collected by the eyes turned into vision? How are thoughts turned into memories? What is the biological basis of behavior? Art, on the other hand, provides insight into the more fleeting, experiential qualities of mind, what a certain experience feels like. A brain scan may reveal the neural signs of depression, but a Beethoven symphony reveals what that depression feels like. Both perspectives are necessary if we are to fully grasp the nature of mind, yet they are rarely brought together.

		The intellectual and artistic environment of Vienna 1900 marked an early exchange between the two perspectives and resulted in a tremendous boom in the development of thinking about the human mind. What would the benefits of such an exchange be today, and who could gain from it? The gain for brain science is clear: one of the ultimate challenges of biology is to understand how the brain becomes consciously aware of perception, experience, and emotion. But it is equally conceivable that the exchange would be useful for the beholders of art, for art and intellectual historians, and for artists themselves.

		Insights into the processes of visual perception and emotional response may well stimulate a new language about art, new art forms, and perhaps even new expressions of artistic creativity. Much as Leonardo da Vinci and other Renaissance artists used the revelations of human anatomy to help them depict the body more accurately and compellingly, so, too, many contemporary artists may create new forms of representation in response to revelations about how the brain works. Understanding the biology behind artistic insights, inspiration, and the beholder’s response to art could be invaluable to artists seeking to heighten their creative powers. In the long run, brain science may also provide clues to the nature of creativity itself.

		Science seeks to understand complex processes by reducing them to their essential actions and studying the interplay of those actions—and this reductionist approach extends to art as well. Indeed, my focus on one school of art, consisting of only three major representatives, is an example of this. Some people are concerned that a reductionist analysis will diminish our fascination with art, that it will trivialize art and deprive it of its special force, thereby reducing the beholder’s share to an ordinary brain function. I argue to the contrary, that by encouraging a dialogue between science and art and by encouraging a focus on one mental process at a time, reductionism can expand our vision and give us new insights into the nature and creation of art. These new insights will enable us to perceive unexpected aspects of art that derive from the relationships between biological and psychological phenomena.

		Reductionism and the biology of the brain in no way deny the richness and complexity of human perception or lessen our appreciation and enjoyment of the shape, color, and emotion of human faces and bodies. We now have a good scientific understanding of the heart as a muscular organ that propels blood throughout the body and the brain. As a result, we no longer view the heart as the seat of emotion; yet that new insight does not diminish our admiration of the heart or our appreciation of its importance to us. Similarly, science may explain aspects of art but it will not replace the inspiration that art evokes, the beholder’s enjoyment of art, or the impulses and aims of creativity. On the contrary, an understanding of the biology of the brain will most likely contribute to a broader cultural framework for art history, aesthetics, and cognitive psychology.

		Much of what we find interesting and compelling about a work of art cannot be explained by the current science of mind. Yet all visual art, from the ancient cave paintings of Lascaux to contemporary performance pieces, have important visual, emotional, and empathic components that we now understand on a new level. A greater understanding of those components will not only clarify the conceptual content of art, but also explain how the beholder brings memory and experience to bear on a work of art and, as a result, assimilates aspects of art into a broader body of knowledge.

		While brain sciences and the humanities will continue to have their own distinctive concerns, my purpose in this book is to illustrate how we can begin to focus the perspective of the science of mind and the perspective of the humanities on certain common intellectual problems and continue in the decades ahead the dialogue that began in Vienna 1900 as a quest to connect art, mind, and brain. This possibility encouraged me to conclude The Age of Insight by considering historically the broader issues of how science and art have influenced each other in the past and how in the future these interdisciplinary influences could enrich our knowledge and enjoyment of science as well as art.
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		 Chapter 1

		AN INWARD TURN: VIENNA 1900
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		In 2006 Ronald Lauder, a collector of Austrian expressionist art and the co-founder of the Neue Galerie, the expressionist museum in New York City, spent the extraordinary sum of $135 million to purchase a single painting: Gustav Klimt’s captivating, gold-encrusted portrait of Adele Bloch-Bauer, a Viennese socialite and patroness of the arts. Lauder first saw Klimt’s 1907 painting in the Upper Belvedere Museum when he visited Vienna as a fourteen-year-old and was smitten by the image. She seemed to epitomize turn-of-the- century Vienna: its richness, its sensuality, and its capacity for innovation. Over the years Lauder became convinced that Klimt’s portrait of Adele (Fig. 1-1) was one of the great depictions of the mystery of womanhood.
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			Figure 1-1. Gustav Klimt, Adele Bloch-Bauer I (1907). Oil, silver, gold on canvas.

		

		As the elements of Adele’s dress attest, Klimt was indeed a skilled decorative painter in the nineteenth-century tradition of Art Nouveau. But the painting has an additional, historical meaning: it is one of Klimt’s first paintings to depart from a traditional three-dimensional space and move into a modern, flattened space that the artist decorated luminously. The painting reveals Klimt as an innovator and major contributor to the emergence of Austrian Modernism in art. The Klimt historians Sophie Lillie and Georg Gaugusch describe Adele Bloch-Bauer I in the following terms:

		
			[Klimt’s] painting not only rendered Bloch-Bauer’s irresistible beauty and sensuality; its intricate ornamentation and exotic motifs heralded the dawn of Modernity and a culture intent on radically forging a new identity. With this painting, Klimt created a secular icon that would come to stand for the aspirations of a whole generation in fin-de-siècle Vienna. 1

		

		In this painting Klimt abandons the attempt of painters from the early Renaissance onward to re-create with ever-increasing realism the three-dimensional world on a two-dimensional canvas. Like other modern artists faced with the advent of photography, Klimt sought newer truths that could not be captured by the camera. He, and particularly his younger protégés Oskar Kokoschka and Egon Schiele, turned the artist’s view inward—away from the three-dimensional outside world and toward the multidimensional inner self and the unconscious mind.

		In addition to this break with the artistic past, the painting shows us how modern science, particularly modern biology, influenced Klimt’s art, as it did much of the culture of “Vienna 1900,” or Vienna during the period between 1890 and 1918. As the art historian Emily Braun has documented, Klimt read Darwin and became fascinated with the structure of the cell—the primary building block of all living things. Thus, the small iconographic images on Adele’s dress are not simply decorative, like other images in the Art Nouveau period. Instead, they are symbols of male and female cells: rectangular sperm and ovoid eggs. These biologically inspired fertility symbols are designed to match the sitter’s seductive face to her full-blown reproductive capabilities.

		The fact that the Adele Bloch-Bauer portrait was magnificent enough to fetch $135 million—the most ever paid for a single painting up to that time—is all the more extraordinary considering that at the beginning of Klimt’s career his work, although highly competent, was unremarkable. He was a good but conventional painter, a decorator of theaters, museums, and other public buildings who followed the grand historicist, conventional style of his teacher, Hans Makart (Fig. 1-2). Like Makart, a talented colorist who was called the new Rubens by the Viennese patrons of art who idolized him, Klimt painted large portraits dealing with allegorical and mythological themes (Fig. 1-3).
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			Figure 1-2. Hans Makart, Crown Princess Stephanie of Belgium (1881). Oil on canvas.
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			Figure 1-3. Gustav Klimt, Fable (1883). Oil on canvas.

		

		It was not until 1886 that Klimt’s work took a bold, original turn. That year, he and his colleague Franz Matsch were each asked to commemorate the auditorium of the Old Castle Theatre, which was about to be demolished and replaced by a modern structure. Matsch painted a view of the stage from the entrance, and Klimt portrayed the last performance at the old theater. But rather than painting a view of the stage or the actors on it, Klimt painted specific, recognizable members of the audience as seen from the stage. These members of the audience were not attending to the play but to their own inner thoughts. The real drama of Vienna, Klimt’s painting implies, did not take place on the stage, it took place in the private theater of the audience’s mind (Figs. 1-4, 1-5).
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			Figure 1-4. Gustav Klimt, The Auditorium of the Old Castle Theatre (1888). Oil on canvas.
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			Figure 1-5. Detail of the Auditorium showing Theodor Billroth, the leading surgeon in Europe; Karl Lueger, who would become mayor of Vienna a decade later; and the actress Katharina Schratt, the mistress of the Emperor Franz Joseph.

		

		Soon after Klimt painted the Old Castle Theatre, a young neurologist, Sigmund Freud, began treating patients who suffered from hysteria with a combination of hypnosis and psychotherapy. As his patients turned inward, freely associated, and talked about their private lives and thoughts, Freud connected their hysterical symptoms to traumas in their past. The paradigm for this highly original mode of treatment derived from Josef Breuer’s study of an intelligent young Viennese woman known as “Anna O.” Breuer, a senior colleague of Freud, had found that Anna’s “monotonous family life and the absence of adequate intellectual occupation…[had] led to a habit of daydreaming”—what Anna referred to as her “private theater.”2

		The remarkable insight that characterized Klimt’s later work was contemporaneous with Freud’s psychological studies and presaged the inward turn that would pervade all fields of inquiry in Vienna 1900. This period, which gave rise to Viennese Modernism, was characterized by the attempt to make a sharp break with the past and to explore new forms of expression in art, architecture, psychology, literature, and music. It spawned an ongoing pursuit to link these disciplines.

		In pioneering the emergence of Modernism, Vienna 1900 briefly assumed the role of cultural capital of Europe, a role in some respects similar to that assumed by Constantinople in the Middle Ages and by Florence in the fifteenth century. Vienna had been the center of the Habsburg dynastic lands since 1450 and gained further prominence a century later, when it became the center of the Holy Roman Empire of the German-Speaking Nation. The empire comprised not only the German-speaking states, but also the state of Bohemia and the kingdom of Hungary-Croatia. Over the next three hundred years, these disparate lands remained a mosaic of nations that had no common unifying name or culture. It was held together solely by the continuous rule of the Habsburg Holy Roman Emperors. In 1804 Francis II, the last of the Holy Roman Emperors, assumed the title Emperor of Austria as Francis I. In 1867 Hungary insisted on equal footing, and the Habsburg Empire became the Dual Monarchy, Austria-Hungary.

		At the zenith of its power, in the eighteenth century, the Habsburg Empire was second only to the Russian Empire in the size of its European landholdings. Moreover, the Habsburg Empire had a long history of administrative stability. But a series of military losses in the latter half of the nineteenth century and civil unrest in the early twentieth century diminished the empire’s political power, and the Habsburgs reluctantly turned away from geopolitical ambitions and toward a concern with the political and cultural aspirations of their people, especially the middle class.

		In 1848 Austria’s liberal middle class became energized and forced the country’s absolute, almost feudal monarchy, dominated by the Emperor Franz Joseph, to evolve along more democratic lines. The ensuing reforms were based on a view of Austria as a progressive, constitutional monarchy modeled on those in England and France and characterized by a cultural and political partnership between the enlightened middle class and the aristocracy. This partnership was designed to reform the state, to support the secular cultural life of the nation, and to establish a free-market economy, all based on the modern belief that reason and science would replace faith and religion.

		By the 1860s, most Austrians sensed that their nation was in transition. In negotiation with the emperor, the middle class had succeeded in transforming Vienna into one of the most beautiful cities in the world. As a Christmas present to the citizens of Vienna in 1857, Franz Joseph ordered the demolition of the old walls and fortifications surrounding the city to make room for the Ringstrasse, a grand boulevard that would encircle the city. On both sides of the Ringstrasse, magnificent public buildings—the Parliament, City Hall, the Opera House, the Old Castle Theatre, the Museum of Fine Arts, the Museum of Natural History, and the University of Vienna—were to be erected, together with palaces for the aristocracy and great apartment buildings for the more affluent middle class. At the same time, the Ringstrasse brought the surrounding suburbs—populated by shop owners, tradesmen, and laborers—into closer contact with the city.

		The progressive views of the middle class and the emperor had a particularly profound effect on the Jewish community. In 1848 Jewish religious services were legalized and the special taxes on Jews were abolished. Jews were also allowed for the first time to seek out professional and governmental careers. The Fundamental Laws of 1867 and the Interconfessional Settlement of 1868 gave the Jewish community civil and legal rights equaling those of other, mostly Catholic, Austrians. During this brief period in Austrian history, anti-Semitism became socially unacceptable. In addition to introducing freedom of religious practice, these laws also introduced state education and allowed civil marriages between Christians and Jews, which had previously been prohibited.

		Finally, government restrictions on travel within the Habsburg Empire, which applied to everyone, were eased in 1848 and abolished in 1870. The vibrant cultural life and economic opportunities of Vienna attracted talented people, especially Jews, from all over the empire. As a result, the number of Jews in Vienna increased from 6.6 percent of the city’s population in 1869 to 12 percent in 1890, making a tremendous impact on the emergence of Modernism. The abolition of restrictions on travel also increased the social and cultural mobility of scholars and scientists. Vienna benefitted from an influx of talented individuals from different religious, social, cultural, ethnic, and educational backgrounds. Together with the modernization of education, this influx led to the emergence of the University of Vienna as a great research university. The resulting transformation of science and technology created a vibrant, interactive intellectual atmosphere that contributed importantly to the later emergence of Modernism in Vienna.

		By 1900, Vienna was home to nearly two million people, many of whom had been attracted to the city because of its emphasis on intellectual excellence and cultural achievement. A remarkable number of them were pioneers in a broad range of modernist movements. In philosophy, the Vienna Circle, a group around Moritz Schlick that later included Rudolf Carnap, Herbert Feigl, Philipp Frank, Kurt Gödel, and most important, Ludwig Wittgenstein, introduced an attempt to codify all knowledge into a single standard language of science. The Vienna School of Economics was founded by Carl Menger, Eugen Böhm Bawerk, and Ludwig von Mises. The great composer Gustav Mahler prepared the transition from Haydn, Mozart, Beethoven, Schubert, and Brahms, the first Vienna school of music, to a new generation of composers led by Arnold Schönberg, Alban Berg, and Anton Webern, the second Vienna school of music.

		The architects Otto Wagner, Joseph Maria Olbrich, and Adolf Loos reacted to the magisterial public buildings on the Ringstrasse—contemporary copies of Gothic, Renaissance, and Baroque styles—by creating a clean, functional style of architecture that paved the way for the German Bauhaus School of the 1920s. Wagner insisted that architecture be modern and original, and he understood the importance of transportation and city planning. This was evidenced by the design of more than thirty beautiful stations for the Vienna city railway system, as well as the design of viaducts, tunnels, and bridges. In all of these efforts, Wagner strove for a harmony between art and purpose. As a result, Vienna had one of the most advanced infrastructures of any major city in Europe. The Wiener Werkstätte, or Vienna Workshop—the arts and design institute led by Josef Hoffmann and Koloman Moser—advanced the beauty of everyday life with elegant designs of jewelry, furniture, and other objects. In literature, Arthur Schnitzler and Hugo von Hofmannsthal formed Young Vienna, a modern school of fiction, drama, and poetry. Most important, as we shall see, a chain of scientists stretching from Carl von Rokitansky to Freud established a new, dynamic view of the human psyche that revolutionized thinking about the human mind.

		Creative activity in the arts, art history, and literature paralleled the advances in science and medicine, while the optimism of the medical, biological, and physical sciences filled the void created by a decline in spirituality. Indeed, Viennese life at the turn of the century provided opportunities in salons and coffeehouses for scientists, writers, and artists to come together in an atmosphere that was at once inspiring, optimistic, and politically engaged. The advances in biology, medicine, physics, chemistry, and the related fields of logic and economics brought with them the realization that science was no longer the narrow and restricted province of scientists but had become an integral part of Viennese culture. This attitude fostered interactions that brought the humanities and the sciences closer together and that serve to this day as a paradigm for how an open dialogue can be achieved.

		Moreover, the liberal intellectual spirit of Vienna 1900 and the progressive attitudes of the university’s science faculty helped to spur the political and social liberation of women advocated in Schnitzler’s writing and in the work of the three artists.

		Freud’s theorizing, Schnitzler’s writings, and the paintings of Klimt, Schiele, and Kokoschka had a common insight into the nature of human instinctual life. During the period of 1890 to 1918, the insights of these five men into the irrationality of everyday life helped Vienna to become the center of modernist thought and culture. We still live in that culture today.

		Modernism began in the mid-nineteenth century as a response not only to the restrictions and hypocrisies of everyday life, but also as a reaction to the Enlightenment’s emphasis on the rationality of human behavior. The Enlightenment, or Age of Reason, was characterized by the idea that all is well with the world because human action is governed by reason. It is through reason that we achieve enlightenment, because our mind can exert control over our emotions and feelings.

		The immediate catalyst for the emergence of the Enlightenment in the eighteenth century was the scientific revolution of the sixteenth and seventeenth centuries, which included three momentous discoveries in astronomy: Johannes Kepler delineated the rules that govern the movement of the planets, Galileo Galilei placed the sun at the center of the universe, and Isaac Newton discovered the force of gravity, invented calculus (Gottfried Wilhelm Leibniz independently discovered it at the same time), and used it to describe the three laws of motion. In so doing, Newton joined physics and astronomy and illustrated that even the deepest truths in the universe could be revealed by the methods of science.

		These contributions were celebrated in 1660 with the formation of the first scientific society in the world: the Royal Society of London for Improving Natural Knowledge, which elected Isaac Newton as its president in 1703. The founders of the Royal Society thought of God as a mathematician who had designed the universe to function according to logical and mathematical principles. The role of the scientist—the natural philosopher—was to employ the scientific method to discover the physical principles underlying the universe and thereby decipher the codebook that God had used in creating the cosmos.

		Success in the realm of science led eighteenth-century thinkers to assume that other aspects of human action, including political behavior, creativity, and art, could be improved by the application of reason, leading ultimately to an improved society and better conditions for all humankind. This confidence in reason and science affected all aspects of political and social life in Europe and soon spread to the North American colonies. There, the Enlightenment ideas that society can be improved through reason and that rational people have a natural right to the pursuit of happiness are thought to have contributed to the Jeffersonian democracy that we enjoy today in the United States.

		The modernist reaction to the Enlightenment came in the aftermath of the Industrial Revolution, whose brutalizing effects revealed that modern life had not become as mathematically perfect, or as certain, rational, or enlightened, as advances in the eighteenth century had led people to expect. Truth was not always beautiful, nor was it always readily recognized. It was frequently hidden from view. Moreover, the human mind was governed not only by reason but also by irrational emotion.

		As astronomy and physics inspired the Enlightenment, so biology inspired Modernism. Darwin’s 1859 book On the Origin of Species introduced the idea that human beings are not created uniquely by an all-powerful God but are biological creatures that evolved from simpler animal ancestors. In his later books, Darwin elaborated on these arguments and pointed out that the primary biological function of any organism is to reproduce itself. Since we evolved from simpler animals, we must have the same instinctual behavior that is evident in other animals. As a result, sex must also be central to human behavior.

		This new view led to a reexamination in art of the biological nature of human existence, as evident in Édouard Manet’s Déjeuner sur l’Herbe of 1863, perhaps the first truly modernist painting from both a thematic and stylistic point of view. Manet’s painting, at once beautiful and shocking in its depiction, reveals a theme central to the modernist agenda: the complex relationship between the sexes and between fantasy and reality. The artist depicts two fully and conventionally dressed men seated on the grass in a wooded park, engaged in conversation over lunch, while a nude woman bather sits beside them. In the past, nude women were represented in paintings as goddesses or mythical figures. Here, Manet breaks with tradition and paints a real, living, contemporary Parisian woman in the nude—his favorite model, Victorine Meurent (Fig. 1-6). Despite the attractiveness of Victorine’s voluptuous body, the two men appear as indifferent to her as she is to them. While the men appear to be speaking with each other, the nude woman, sharing the men’s denial of sexuality, attends only to the viewer. In addition to its astonishingly modern theme, the painting is also startlingly modern because of its style. Several decades before Cézanne began to collapse three dimensions into two, Manet here had already flattened the viewer’s sense of perspective by providing little depth or perspective.
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			Figure 1-6. Édouard Manet, Déjeuner sur l’Herbe (1863). Oil on canvas.

		

		The art historian Ernst Gombrich elaborated on the later accomplishments of Viennese modernist art:

		
			Art is an institution to which we turn when we want to feel a shock of surprise. We feel this want because we sense that it is good for us once in a while to receive a healthy jolt. Otherwise we would so easily get stuck in a rut and could no longer adapt to the new demands that life is apt to make on us. The biological function of art, in other words, is that of a rehearsal, a training in mental gymnastics which increases our tolerance of the unexpected.3

		

		In Vienna, Modernism had three main characteristics. The first was the new view of the human mind as being largely irrational by nature. In a radical break with the past, the Viennese modernists challenged the idea that society is based on the rational actions of rational human beings. Rather, they contended, unconscious conflicts are present in everyone in their everyday actions. By bringing these conflicts to the surface, the modernists confronted conventional attitudes and values with new ways of thought and feeling, and they questioned what constitutes reality, what lies below the surface appearances of people, objects, and events.

		Consequently, at a time when people elsewhere wanted to obtain greater mastery of the external world, of the means of production and the dissemination of knowledge, modernists in Vienna focused inward and tried to understand the irrationality of human nature and how irrational behavior is reflected in the relationship of one person to another. They discovered that beneath their elegant, civilized veneer, people harbor not only unconscious erotic feelings, but also unconscious aggressive impulses that are directed against themselves as well as others. Freud later called these dark impulses the death instinct.

		The discovery of our mind’s largely irrational nature prompted what may be the most radical and influential of the three revolutions in human thought that, as Freud noted, determined how we view ourselves and our place in the universe. The first such revolution, the Copernican revolution of the sixteenth century, revealed that the earth is not the center of the universe, but rather a small satellite orbiting the sun. The second, the Darwinian revolution of the nineteenth century, revealed that we are not created divinely or uniquely but instead evolved from simpler animals by a process of natural selection. The third great revolution, the Freudian revolution of Vienna 1900, revealed that we do not consciously control our own actions but are instead driven by unconscious motives. This third revolution later led to the idea that human creativity—the creativity that led Copernicus and Darwin to their theories—stems from conscious access to underlying, unconscious forces.

		Unlike the Copernican and Darwinian revolutions, the realization that our mental functioning is largely irrational was arrived at by several thinkers at the same time, including Friedrich Nietzsche in the middle of the nineteenth century. Freud, who was much influenced by both Darwin and Nietzsche, is most frequently identified with the third revolution because he was its most profound and articulate exponent. It was, however, a discovery he did not make in isolation: his contemporaries Schnitzler, Klimt, Kokoschka, and Schiele also discovered and explored new aspects of our unconscious mental life. They understood women better than Freud, particularly the nature of women’s sexuality and maternal instinct, and they saw more clearly than Freud the importance of an infant’s bonding to its mother. They even realized the significance of the aggressive instinct earlier than Freud did.

		Moreover, Freud was not the first person to reflect on the role of unconscious mental processes in our psychic life. Philosophers over the centuries had dealt with this idea. Plato discussed unconscious knowledge in the fourth century B.C., pointing out that much of our knowledge is inherent in the psyche in latent form. In the nineteenth century, Arthur Schopenhauer and Nietzsche, who called himself “the first psychologist,” wrote about the unconscious and about unconscious drives, and artists through the ages had dealt with male and female sexuality. Hermann von Helmholtz, the great nineteenth-century physicist and physiologist, who also influenced Freud, advanced the idea that the unconscious plays a critical role in human visual perception.

		What set Freud and the Viennese intellectuals apart was their success in developing and unifying these ideas, expressing them in strikingly modern, coherent, and dramatic language, and thereby educating the public about a new view of the human mind, especially women’s minds. Just as Otto Wagner developed the clean lines that liberated modern architecture from earlier forms, so Freud, Schnitzler, Klimt, Kokoschka, and Schiele unified and extended their predecessors’ ideas about unconscious instinctual striving and presented them in a compelling, modern light. They helped liberate both men’s and women’s emotional life and essentially set the stage for the sexual freedom we enjoy today in the West.

		The second characteristic of Modernism in Vienna was self-examination. In their search for the rules that govern the nature of human individuality, Freud, Schnitzler, Klimt, Kokoschka, and Schiele were eager not only to examine others, but even more to examine themselves—and not just outward appearances, but the inner world and idiosyncrasies of their private thoughts and feelings as well. Much as Freud studied his own dreams and taught psychoanalysts to study countertransference (the feelings and responses evoked in the therapist by a patient), so Schnitzler and the artists, especially Kokoschka and Schiele, boldly explored their own instinctual strivings. They went deep into their own psyche, using self-analysis as a vehicle for understanding and depicting the instinctual strivings of others as well as the feelings they experienced in response. This self-examination defined Vienna 1900.

		The third characteristic of Modernism in Vienna was the attempt to integrate and unify knowledge, an attempt driven by science and inspired by Darwin’s insistence that human beings must be understood biologically in the same way as other animals. Vienna 1900 opened new vistas in medicine, art, architecture, art criticism, design, philosophy, economics, and music. It opened a dialogue among biological sciences and psychology, literature, music, and art, and thereby initiated an integration of knowledge that we are still engaged in to this day. It also transformed science in Vienna, especially medicine. Under the leadership of Rokitansky, who was a follower of Darwin, the Vienna School of Medicine put medical practice on a more systematic scientific basis: it routinely combined the clinical examination of a living patient with the results of an autopsy after the patient’s death, thus elucidating the disease process and arriving at an accurate diagnosis. This scientific approach to medicine contributed a metaphor for the modernist approach to reality: only by going below surface appearances can we find reality.

		Eventually, Rokitansky’s ideas spread out from the School of Medicine and became an integral part of the culture in which Viennese intellectuals and artists lived and worked. As a consequence, the Viennese concern with reality would stretch from medical clinics and consulting rooms to artists’ studios and finally to neuroscience laboratories.

		Although he had little direct contact with Rokitansky, Freud started his training in medicine at the University of Vienna in 1873, when Rokitansky was still at the peak of his influence. As a result, Freud’s early thinking appears to have been molded in important ways by the Rokitanskian spirit of the age. This spirit continued to be promulgated after Rokitansky retired from the medical school: Ernst Wilhelm von Brücke and Theodor Meynert, two of Freud’s mentors, were appointed by Rokitansky, and Freud’s colleague Josef Breuer studied directly with him.

		Schnitzler, who also was a student at the School of Medicine in the last years of Rokitansky’s leadership and who worked with Rokitansky’s associate Emil Zuckerkandl, drew on unconscious mental processes in his literary writings. Schnitzler’s analytical descriptions of his lively, almost insatiable, sexual appetite greatly influenced the thinking of the young Viennese men of his generation. Much like Freud, Schnitzler explored the unconscious psychology of both sexuality and aggression.

		The same fascination with the unconscious is evident in the drawings and paintings of Klimt, Kokoschka, and Schiele. They, too, were influenced by Rokitansky as they broke with the artistic past and portrayed sexuality and aggression in new ways. Whereas Freud and Schnitzler were products of the medical school, Klimt studied biology informally with Zuckerkandl. Schiele was influenced by Rokitansky indirectly, through Klimt. Kokoschka taught himself to focus on going deep beneath the skin, and he did so in celebrated, penetrating portraits of his sitters’ innermost thoughts and urges.

		Despite their common fascination with unconscious instincts, which they viewed as the key to understanding human behavior, Freud, Schnitzler, and the modernist artists did not work in lockstep. The artists were undoubtedly influenced by Freud and Schnitzler, but each evolved independently in response to the influences in Vienna 1900.

		Freud thought much more systematically than the other four. He articulated the Rokitanskian zeitgeist in simple, elegant language and applied it to mind by going deep below the surface of mental appearances to the psychological conflict below. More important, he used that vision to develop a coherent, nuanced, and rich “theory of mind,” which he used to explain both normal and abnormal behavior. Freud’s theory differed from Schnitzler’s and the artists’ view, and even from Nietzsche’s, in treating mind as a domain of empirical science, not as a platform for philosophical speculation. Freud’s theory of mind stands as the first attempt to develop what later would be called cognitive psychology—an attempt to account for the complexity of human thought and feeling in terms of the mind’s systematic internal representations of the outside world. Finally, based in part on his cognitive theory of mind, Freud devised a therapy designed to alleviate personal suffering.

		Paul Robinson, a contemporary philosopher, emphasizes Freud’s intellectual legacy in the language of the Rokitanskian generation:

		
			He is the major source of our modern inclination to look for meanings beneath the surface of behavior—to be always on the alert for the “real” (and presumably hidden) significance of our actions. He also inspires our belief that the mysteries of the present will become more transparent if we can trace them to their origins in the past, perhaps even in the very earliest past.… And, finally, he has created our heightened sensitivity to the erotic, above all to its presence in arenas … where previous generations had neglected to look for it.4

		

		Freud emphasized that much of mental life is unconscious; it becomes conscious only as words and images. This is indeed what he, Schnitzler, Klimt, Kokoschka, and Schiele accomplished with their prose and their images. Beyond dealing with the same concerns in their common culture, each brought to his work a scientific curiosity about mind and emotion that was characteristic of Vienna 1900.

	
		 Chapter 2

		EXPLORING THE TRUTHS HIDDEN BENEATH THE SURFACE: ORIGINS OF A SCIENTIFIC MEDICINE
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		The Vienna school of medicine played a key role in the attempt to unify knowledge that characterized Vienna 1900. Sigmund Freud and Arthur Schnitzler trained as physicians there, and the school influenced Klimt’s thinking about art and science. In addition to this broader cultural accomplishment, the Vienna School established a standard of scientific medicine that still influences the practice of medicine.

		If a patient walked into a physician’s office almost anywhere in the world today and complained of shortness of breath, the physician would put on a stethoscope, place the disk on the person’s chest, and listen to the sounds the lungs make as the person breathes. If the physician heard rales—abnormal sounds that result from fluid in the lungs—he or she might suspect that the patient was experiencing heart failure. The physician would confirm that impression by tapping on the person’s chest and listening to the echoes, which would sound duller than normal. The physician would then use the stethoscope again, this time to listen for premature heartbeats, which are potential signs of an abnormal heart rhythm, and for murmurs, which might signal defects in the mitral or aortic valve of the heart. In this way a trained physician could diagnose a malfunctioning heart or lung with simple, readily available tools.

		In placing a stethoscope on the outside of the body to plumb the depths within, the modern physician is following a scientific protocol that was perfected a century ago at the Vienna School of Medicine. The whole thrust of this modern approach to medicine is to see below the symptoms on the surface to the disease processes that are active below the skin. How did this approach to medicine come about?

		Modern historians trace the origins of systematic science to the seventeenth century, so it is not surprising that until the beginning of the eighteenth century, European medicine was largely prescientific. The key tools for understanding disease at that time were the patient’s narrative and the physician’s observations at the bedside. This was a time when science and the humanities did not represent two distinct cultures: the medical degree was valued not only for the curative powers it conferred but also for the high level of cultural scholarship it encouraged. Indeed, because the medical degree was the best pathway to study the natural world, some of the great thinkers of the French Enlightenment—Diderot, Voltaire, and Rousseau—studied medicine in order to expand their humanistic knowledge.

		The emphasis on culture as well as science derived from the fact that as late as the eighteenth century, many physicians still practiced medicine much as prescribed by the Greek physician Hippocrates two thousand years earlier and as codified in about a.d. 170 by Galen, the influential Greek-born physician who worked in Rome. Galen dissected monkeys to understand the human body and in this manner gained some remarkable insights into biology, such as the idea that the nerves control the muscles. But Galen also entertained a number of incorrect ideas about human biology and disease. In particular, he argued, as did Hippocrates, that diseases are not caused by specific bodily malfunctions; rather, they are caused by an imbalance in the body’s four humors: phlegm, blood, yellow bile, and black bile. Moreover, he believed that the four humors govern mental functions as well; thus, a dominance of black bile predisposes a person to depression.

		Accordingly, physicians focused not on the site at which symptoms originated but on the body as a whole—specifically, on restoring equilibrium among the four humors by administering such treatments as bleeding or purging.1 Despite repeated challenges to these ideas, based, for example, on the anatomical dissections of Andreas Vesalius in the 1540s and on experimental observations such as William Harvey’s discovery of the circulatory system in 1616 and Giovanni Battista Morgagni’s establishment of the discipline of pathology in 1750, some of Galen’s ideas continued to influence medical teaching and clinical practice until the beginning of the nineteenth century.

		A major step toward a more systemic, science-based medicine took place in France in the aftermath of the French Revolution, when a variety of royal restrictions on medical practice and limitations on the performance of autopsies were lifted. French physicians, surgeons, and biological scientists responded by reorganizing medical education and medical practice, with clinical training in a hospital or clinic becoming obligatory.

		The Paris School of Medicine was led at this time by Jean-Nicolas Corvisart des Marets, Napoleon’s personal physician and a pioneer in the use of percussion, or tapping on the chest, to distinguish between pneumonia and heart failure, both of which cause congestion in the lungs. Three other physicians made historic contributions to the Paris School of Medicine in its early years: Marie-Francois-Xavier Bichat, René Laënnec, and Philippe Pinel. Bichat was one of the first pathologists in Europe to emphasize that an understanding of human anatomy is essential to the practice of medicine. He discovered that each organ in the body is made up of several different types of tissues, that is, ensembles of cells that carry out a common function. The specific tissues of an organ, Bichat argued, are the actual targets of disease. Laënnec invented the stethoscope and used it to characterize the various sounds of the heart and correlate them with anatomical findings at autopsy.

		Pinel founded psychiatry as a discipline of medicine; he introduced humane, psychologically oriented principles to the care of mentally ill patients and attempted to form a personal, psychotherapeutic relationship with them. Pinel argued that mental illness is a medical illness and that it occurs when people with a hereditary predisposition to psychiatric disorders are exposed to excessive social or psychological stress. This view is very close to our current understanding of the etiology of most psychiatric disorders.

		France’s ability to chart new scientific domains was aided by a centralized system of education with high academic standards, as well as by the nation’s advances in biology and medicine. The Paris School of Medicine set the standard for basic medical science and clinical practice and shaped European medicine from 1800 to 1850.

		Surprisingly, given its brilliant beginning and the presence of creative giants in biological research like Claude Bernard and Louis Pasteur, clinical medicine in France began to decline after the 1840s, perhaps due to the political conservatism of the July Monarchy under Louis Philippe and the Second Empire under Napoleon III. The centralized system of French education became rigid, leading to a decline in the creativity and quality of science. By 1850 French medicine, according to the historian Erwin Ackerknecht, had “its momentum spent” and “maneuvered itself into a dead end.”2

		The exhaustion of the pioneering spirit in French clinical practice and teaching was soon reflected in a massive shift of foreign medical students from Paris to Vienna and other German-speaking cities, where there was a pronounced movement toward the formation of new types of research-oriented universities and research institutes and the development of laboratory-based medicine. In stark contrast to their counterparts in Paris, all of the major hospitals in the German-speaking countries had been operating as part of a university since 1750. In Vienna, all clinical training was carried out as part of the university’s academic mission and had to meet the university’s standards of excellence. By 1850 the University of Vienna had become the largest and best known of the German-speaking universities, and its medical school was arguably the best in Europe, rivaled only by Berlin’s.

		The first steps toward a science-based medicine in Vienna were undertaken a century earlier, when the Empress Maria Theresa reorganized the University of Vienna. Both she and her son Joseph II placed a premium on high-quality medicine because they viewed medical education and medical care as essential to the welfare of the state.

		Maria Theresa searched Europe for an outstanding physician to head the new effort in medicine and in 1745 recruited the great Dutch physician Gerard van Swieten. Van Swieten formed what is now known as the First Vienna School of Medicine, a school that began to transform Viennese medicine from the practice of therapeutic quackery based on humanist philosophy and the teachings of Hippocrates and Galen into a practice based on natural science.

		In 1783 Emperor Joseph II commissioned the design of a comprehensive medical complex, and in 1784 van Swieten’s successor, Joseph Andreas von Stifft, opened the Wiener Allgemeine Krankenhaus, the great Vienna General Hospital. The smaller hospitals around the city were closed, and all the medical facilities were centralized in this one extensive complex, which consisted of the main hospital building, a maternity wing, a hospital for infants, an infirmary, and a mental hospital. The largest medical institution in Europe, the Viennese General Hospital aspired to be a center of modern, scientific medicine. The University of Vienna School of Medicine became what Rudolf Virchow of Berlin, the father of cellular pathology, called the “Mecca of Medicine.”

		In 1844 Stifft was succeeded as head of the Vienna School of Medicine by Carl von Rokitansky (Fig. 2-1), who introduced Modernism into biology and medicine. Inspired by Darwin’s insistence that human beings be understood biologically in the same way as other animals, Rokitansky over the next thirty years put medical practice at the Vienna School of Medicine, reorganized as the Second Vienna School of Medicine, on a new, scientific basis, thereby achieving international prominence.
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			Figure 2-1. Carl von Rokitansky (1804–78). Rokitansky gave medicine a firm scientific basis by introducing correlations between symptoms and the diseases that cause them. He served four terms as dean of the Vienna School of Medicine and became the first freely elected rector of the University of Vienna in 1852. This photograph was taken around 1865, two years after Rokitansky was appointed medical adviser to the Federal Ministry of the Interior in Vienna.

		

		Rokitansky put medicine on a more scientific footing by systematically correlating clinical observations and pathological findings. In Paris, each clinician was his own pathologist. As a result, physicians performed too few pathological analyses to develop expertise in diagnosing disease. Rokitansky separated clinical medicine and pathology into different departments and placed each in the hands of a fully trained, highly competent practitioner. Each patient was examined by a physician and, after death, by a pathologist, and the two practitioners correlated their findings.

		This development had two roots. First, as noted, every patient who died in the Vienna General Hospital was autopsied under the supervision of a single, highly trained person, the head pathologist. In 1844 Rokitansky assumed this position. During a career spanning over thirty years, he and his associates carried out some sixty thousand autopsies,3 from which he gained an enormous amount of knowledge about diseases of the organs and tissues. The second root was the presence at the Vienna General Hospital of a great clinician, Rokitansky’s student and colleague Josef Skoda. Skoda’s brilliance in clinical diagnostics paralleled Rokitansky’s brilliance in pathological diagnosis. The two men routinely collaborated, and a deep sense of collegiality grew up between them, thus bridging the divide between their specialties.

		With this rigorous, collaborative process, the Vienna School of Medicine was able to correlate, more effectively than before, insights about an illness gained at the bedside with insights gained in the autopsy room and to use those systematic correlations to develop a rational, objective method for understanding the disease and thus for arriving at an accurate diagnosis. The process gave rise to a new understanding of the clinical-pathological correlation that has characterized modern medicine ever since.

		Rokitansky was an intellectual descendant of the great Italian pathologist Morgagni, who argued that, contrary to the teachings of Galen, clinical symptoms arise from disorders of individual organs: symptoms are the cries of suffering organs. To understand disease, one must first find where in the body the disease originates.4 Morgagni also taught that postmortem examination could be used to test ideas developed from clinical inspection. His teachings gave rise to the radical new idea that a disorder should be named after its biological source—and when possible, for the specific organ that gave rise to it: for example, appendicitis, lung cancer, heart failure, or gastritis.

		Rokitansky argued that before a physician can treat a patient, the physician must have an accurate diagnosis of the disease. An accurate diagnosis cannot be achieved merely by examining the patient and evaluating his or her signs and symptoms, because the same signs and symptoms can be produced by different parts of the same organ or even by different illnesses. Nor can a patient’s signs and symptoms be evaluated solely by conducting a pathological examination of the patient’s body after death. Whenever possible, therefore, pathological examinations must be coordinated with clinical examinations.

		Happily, Skoda readily adopted Rokitansky’s scientific approach and used it in his examination of living patients. A specialist in diseases of the heart and lungs, he dramatically improved the practical use and theoretical bases of percussion and auscultation. Using Laënnec’s stethoscope, Skoda made detailed studies of the sounds and murmurs he heard when listening to a patient’s heart and then correlated those sounds with Rokitansky’s findings of damage to the heart muscle and valves after the patient’s death. In addition, to better understand the physical basis of the heart’s sounds, Skoda carried out experiments on the cadaver. As a result, he was able for the first time to separate normal sounds caused by the opening and closing of the heart valves from heart murmurs caused by malfunctioning valves. In this way Skoda became not only a skilled listener to the heart’s sounds, but also a remarkable interpreter of their anatomical and pathological significance, setting the standard for current medical practice.

		Skoda applied a similarly rigorous approach to examination of the lungs. He used the stethoscope to listen to a patient’s breathing and then combined the sounds he heard with the techniques of auscultation developed earlier in Vienna by Josef Leopold Auenbrugger, tapping on the chest and listening for abnormal sounds that might emanate from congested chest cavities. Skoda’s improvements in diagnostic accuracy brought him international renown as the founder of modern physical diagnosis—the first well-rounded, scientifically based approach to the examination of the patient. “Thanks to Skoda, medical diagnosis … reached a degree of certainty which previously could not even have been imagined,”5 writes Erna Lesky. To this day, most diseases that result from damage to the valves of the heart are first diagnosed at the bedside by listening carefully with a stethoscope and interpreting sounds using the criteria developed by Skoda.

		In his collaboration with Skoda, Rokitansky reached the height of his fame. Beginning in 1849, he published his major work, the three-volume Manual of Pathologic Anatomy, the first textbook of pathology. The Manual dealt with the specific pathological anatomy of the various organ systems. Moreover, Rokitansky used it as a platform for emphasizing his idea that in order to understand and ultimately cure a fully developed disease, the physician must study the origin and natural course of the disease.

		In response to these advances at the School of Medicine, great numbers of foreign students poured into Vienna. American students in particular were drawn to the medical school because of its growing reputation for excellence and the availability of bodies to examine at autopsy, in contrast to the poor quality of nineteenth-century instruction and practice in the United States. These student pilgrimages were enhanced by the fact that the period of Rokitansky’s leadership coincided with the building of the Ringstrasse and with numerous other changes that transformed Vienna into an exciting, modern metropolis and one of the most beautiful cities in Europe.

		The intellectual historians Allan Janik and Stephen Toulmin argue that the United States owes its current preeminence in the medical sciences in part to the thousands of medical students who traveled to Vienna at a time when the standards of American medicine were low. In fact several of the founders of academic medicine in the United States—William Osler, William Halsted, and Harvey Cushing—studied medicine in Vienna before assuming their leadership roles.

		What Rokitansky accomplished in his leadership of the Vienna School of Medicine was not original in its components—clinical and pathological studies—but brilliant in its organization, execution, and widespread impact. He placed pathological anatomy at the scientific center of academic medicine not only in Vienna but throughout the Western world. In emphasizing that a biological understanding of disease must precede the treatment of patients, he and the faculty of the University of Vienna were advocating ideas that have come to form the underpinnings of modern scientific medicine: research and clinical practice are inseparable and inspire each other, the patient is an experiment of nature, the bedside is the doctor’s laboratory, and the teaching hospital of the university is nature’s school. By comparing various stages of a disease, Rokitansky and Skoda also provided the scientific basis for the concept of the disease process, the idea that each disease has a natural history and progresses through a series of steps from its onset to its termination.

		As the person who synthesized in his vision and in his teaching the various biological strands that had originated in French and Italian medicine in the previous century, Rokitansky’s influence on medicine was broad. Moreover, by systematically developing the clinical- pathological correlation, he was applying to medicine the insight of the Greek philosopher Anaxagoras (500 B.C.), a founder of atomic theory: “The phenomena are a visible expression of that which is hidden.”6 Rokitansky argued that to discover the truth, we must look below the surface appearance of things. This idea spread to neurology, psychiatry, psychoanalysis, and literature through Theodor Meynert and Richard von Krafft-Ebing and their influence on Josef Breuer, Sigmund Freud, and Arthur Schnitzler. Of particular interest in the context of the development of Viennese Modernism, Rokitansky’s influence spread, through his fellow anatomist Emil Zuckerkandl, to Klimt and the Vienna expressionists.

		Moreover, as president of the Imperial Academy of Science and expert adviser to the Ministry of Education, Rokitansky became Vienna’s leading spokesman for science, arguing strongly for the legitimacy of research unfettered by political considerations. With his appointment to the Upper House of the Austrian Parliament by the Emperor Franz Joseph, Rokitansky became a public intellectual. He was a forceful spokesman and used his expanded visibility and influence to promote his ideas to the Viennese public. Long after his death, his vision continued to influence not only Viennese medicine but also Viennese culture, giving rise to Modernism’s search for the deep-seated biological rules that govern human behavior.

	
		 Chapter 3

		VIENNESE ARTISTS, WRITERS, AND SCIENTISTS MEET IN THE ZUCKERKANDL SALON
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		How did Carl Von Rokitansky’s vision spread from the Vienna School of Medicine to the Viennese modernist artists? In turn-of-the-century Vienna, artists, writers, physicians, scientists, and journalists moved in amazingly small, tight-knit, interconnected circles. Unlike the intellectual elites of New York, London, Paris, and Berlin, who, with rare exceptions such as London’s Bloomsbury group, lived apart from one another and remained relatively segregated in their professional communities, Viennese intellectuals interacted with one another on a regular basis. As a result, many of them had friends in other disciplines.

		Such interaction began in the gymnasium, the college-preparatory level. Because gymnasium students were taught both the humanities and the sciences at a high level, they developed broad cultural interests. Their education enabled them to bridge effortlessly the gaps between the sciences, the humanities, and the arts. This is manifest, as Käthe Springer has pointed out, in the enthusiasm with which the philosophers in the Vienna Circle spoke about the possibility of unifying first the sciences and then the arts and the sciences by means of a common grammar.1

		In addition, Vienna had only one major university, located in a series of buildings within walking distance of each other and the general hospital. When people met and discussed ideas at the University of Vienna, they often continued their discussions in select coffeehouses, such as Café Griensteidl or Café Central.

		Free and extensive interaction between Jews and non-Jews also contributed to the burst of creativity in the late nineteenth century. In fact, interaction with their Christian colleagues greatly enhanced the creativity of Jewish scholars, scientists, and artists. As a result, the contributions of Jewish scholars to the culture of Vienna 1900 compare favorably with the substantial Jewish contributions to the Golden Age in Moorish Spain from the eighth to the twelfth centuries. The interaction of Christians and Jews even continued during the early part of the twentieth century, when Jews were once again being discriminated against in the civil service and in many aspects of social life.

		The Viennese also met in dynamic, inviting salons. There, thinkers and artists could share ideas and values and could mingle with the business and professional elites, who were proud of their education, culture, and artistic interests. Salons were gatherings held on a regular basis in private homes, many of them hosted by Jewish women. These women developed their salons as cultural, rather than social or religious, institutions. A particularly important salon in Vienna for bringing together writers, artists, and scientists was that of Berta Zuckerkandl, a talented writer and influential art critic for the Wiener Allgemeine Zeitung and a co-founder of the Salzburg Music Festival. A student of biology and of Darwinian evolution, Berta was married to the anatomist Emil Zuckerkandl, an associate of Rokitansky’s (Figs. 3-1 and 3-2).
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			Figure 3-1. Berta Zuckerkandl (1864–1945). An influential salonnière who hosted artists, scientists, writers, and thinkers in her living room, Berta was an art critic, writer, and co-founder of the Salzburg Music Festival. This photograph was taken in 1908.
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			Figure 3-2. Emil Zuckerkandl (1849–1910). A fine scientist, Zuckerkandl was chair of anatomy at the Vienna School of Medicine and the inspiration for Gustav Klimt’s interest in biology and medicine. This photograph was taken in 1909.

		

		Berta knew everyone who was anyone in Vienna. “On my divan Austria comes alive,”2 she wrote. Freud was an acquaintance. The Waltz King, Johann Strauss the Younger, called her “the most marvelous and witty woman in Vienna.”3 Arthur Schnitzler was a friend and attended her salon often. It was there that he met the great theater director Max Reinhardt and the composer Gustav Mahler. In fact, it was at Berta’s salon that Mahler met Alma Schindler, his future wife. Klimt was a frequent visitor, as were various biological and medical scientists, the psychiatric investigators Richard von Krafft-Ebing and Julius Wagner von Jauregg, and the surgeons Theodor Billroth and Otto Zuckerkandl (Emil’s brother).

		Berta Zuckerkandl’s father was publisher of the Neues Wiener Tagblatt, the leading liberal newspaper in Vienna, and the leading adviser of Crown Prince Rudolf, the heir apparent to the Austro-Hungarian Empire who committed suicide in 1889. In 1901 Berta’s father, who loved science, founded the first popular science magazine in Austria, Das Wissen für Alle (Knowledge for All). A stream of intellectuals and statesmen flowed through the Szeps’s home. As a result, it was said of Berta that she inherited from her father not only intellectual curiosity and social poise, but also social contacts that few people could have acquired on their own at a young age. From the time of her marriage in 1880 until she fled Vienna for France in 1938, Berta led her salon.

		This was truly a salon of Modernism, and Berta was its greatest proponent. She was one of the first collectors to purchase two of the “character head” sculptures made by Franz Xaver Messerschmidt, who was a century ahead of his time in using psychological exaggeration to reveal mental states. She strongly defended Klimt’s art in her column “Art and Culture,” and it was at her salon that a group of artists led by Klimt first discussed the idea of the Vienna Secession, a radical, modernist break with the more conservative Künstlerhaus, or Artists’ House, the artistic establishment of the day. Berta’s influence extended well beyond Vienna. Her sister, Sofie, married Paul Clemenceau, the brother of the French president Georges Clemenceau. Through Sofie, Berta became friends with Rodin and other Parisian artists.

		Two factors accounted for Berta’s influence. First, she was genuinely interested in people and expressed a wide-ranging intellectual curiosity about them. Second, she was an effective, well-connected critic of art and literature who did not hesitate to assist people whose talents she admired. She and her family actively promoted the sale of Klimt’s paintings. Emil’s brother Victor, an art collector, owned Klimt’s Pallas Athena and many of his important landscapes. Moreover, by underwriting individual artists, Berta helped finance the construction of buildings for the Vienna Secession. Freed from the restrictions of the Künstlerhaus’s exhibition hall, the group held its own annual exhibition, displaying not only the works of younger Austrian painters, but also the work of artists from other parts of Europe.4

		The free exchange of scientific and artistic ideas was integral to the spirit of her salon. Berta herself was intrigued by and quite knowledgeable about biology. She was fascinated by her husband’s work and that of his colleagues, and she was familiar with the work of Rokitansky and his circle at the Vienna School of Medicine, a circle to which her husband belonged. Most important in this regard, Emil was a brilliant, highly popular lecturer on anatomy. Both Berta and Emil Zuckerkandl tutored Klimt in biology and introduced him to the thinking of Darwin and Rokitansky.
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		Emil Zuckerkandl was born in Raab, Hungary, in 1849 and studied at the University of Vienna. In 1873 Rokitansky recruited him as his assistant in pathological anatomy. In 1888 Zuckerkandl assumed the First Chair of Anatomy at the University of Vienna and remained there until his death in 1910. Zuckerkandl’s interests in biology ranged widely. He made contributions to the anatomy of the nose, the skeleton of the face, the organs of hearing, and the brain. Several discoveries now carry his name, including the Zuckerkandl bodies (masses of tissue associated with the autonomic nervous system) and the Zuckerkandl gyrus (a thin sheet of cortex—gray matter—in the front of the brain).

		Zuckerkandl invited Klimt to watch him dissect cadavers, and it was from these observations that Klimt gained the deep understanding of the human body that he would draw on repeatedly in his own work. Inspired by Zuckerkandl’s insights, Klimt arranged for him to give a series of lectures on biology and anatomy to a group of artists, writers, and musicians. In these lectures Zuckerkandl introduced his audience to one of the great mysteries of life: how a single cell, the human egg, is fertilized and develops first into a fetus and then, through various stages, into an infant. In her autobiography Berta describes how, in one of those lectures, her husband demonstrated to his artistic audience a marvelous new world that far exceeded their “creative fantasies.” He darkened the room and projected lantern slides of stained microscopic tissue samples, revealing the inner world of cells. Zuckerkandl told his audience that with “a drop of blood, a little bit of brain substance, you will be transported to a fairy-tale world.”5

		In addition to embryology, Zuckerkandl introduced Klimt to Darwinian evolution—and themes from both fields appear repeatedly in the background ornamentation of Klimt’s paintings. In fact, his radical portrayals of the nude female figure are seen by the art historian Emily Braun as reflecting a naturalistic, post-Darwinian perspective: “After Darwin, the body in painting stands nakedly for itself: a biological species subject to the same procreative laws as every other organism.”6

		This perspective is evident in one of Klimt’s most controversial works, Hope I, in which the artist painted the body of a naked woman in the final stages of pregnancy, highlighting her brilliant red pubic hair (Fig. 3-3). Braun has noted that the dark-blue, primitive, sea-creature-like form winding behind the woman’s swollen belly echoes a prevailing view at that time, namely, that the development of a human embryo follows the same path as human evolution. This view that “ontogeny recapitulates phylogeny,” advanced by the German biologist Ernst Haeckel, is derived from the belief that human embryos possess gills and tails reminiscent of their primitive, fishlike ancestors but lose those features as they develop. Just as the avowed Darwinian Freud asks us to contemplate the conservation through evolution of the immensely powerful and primitive sexual drives, Klimt asks the beholder of Hope I to regard the process of human reproduction and development in a naturalistic, evolutionary light.
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			Figure 3-3. Gustav Klimt, Hope I (1903). Oil on canvas.

		

		Similarly, Klimt incorporated biological symbols into his painting of Zeus coming to Danaë (Fig. 3-4). Here, the artist transforms the shower of golden raindrops and black rectangles, symbolizing Zeus’s sperm, on the left side of the canvas into early embryonic forms, symbolizing conception, on the right side.
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			Figure 3-4. Gustav Klimt, Danaë (1907–8). Oil on canvas.

		

		Berta recognized the influence of contemporary science on Klimt’s work. She wrote that the artist profiled “the endless ceasing and becoming,” to which Braun adds the phrase “deep beneath the surface of things.”7 “Klimt’s evolutionary narrative,” Braun continues, “places him in the fluid post-Darwinian, pre-Freudian cultural matrix.”8 Berta describes in her autobiography how Klimt’s interest in biology emerged from her husband’s exciting lectures. The medical historian Tatjana Buklijas elaborates:

		
			Bertha argued that the colour scheme of Klimt and the ornamental repertoire of the Wiener Werkstätte both took from nature’s treasure trove. Indeed, a closer look at Klimt’s work in the years immediately after 1903 reveals an abundance of shapes … reminiscent of epithelium [cells] with black “nuclei” in whiteish “cytoplasm.”9

		

		It is precisely this aspect of Klimt’s art that reveals biology’s profound influence on him.

		Klimt’s use of biological symbols to convey the truth beneath the surface was paralleled in the work of Sigmund Freud, Arthur Schnitzler, Oskar Kokoschka, and Egon Schiele. Moreover, the work of all five of these modernists pays unconscious tribute to Berta Zuckerkandl and her salon, whose intellectually stimulating atmosphere encouraged the dialogue between scientists and artists and thus made Rokitansky’s ideas part of the culture of Vienna 1900.

	
		 Chapter 4

		EXPLORING THE BRAIN BENEATH THE SKULL: ORIGINS OF A SCIENTIFIC PSYCHIATRY

		
			[image: ]
		

		The modernist view of the human mind emphasized the role of unconscious instincts in determining behavior. The Vienna School of Medicine contributed to this view of mind in three ways. First, it advanced the principle that all mental processes have a biological basis in the brain (the biology of mind). Second, it advocated the idea that all mental illnesses are biological. Finally, one of its members, Sigmund Freud, discovered that much of human behavior is irrational and based on unconscious mental processes; he concluded that to understand the complexities of the unconscious mind in biological terms, it was first necessary to develop a coherent psychology of mind.

		The idea that all mental functions are derived from the brain originated with Hippocrates, but it was largely neglected until the late eighteenth century, when Franz Joseph Gall attempted to link psychology and brain science. Gall attended the University of Vienna School of Medicine from 1781 to 1785. Following his graduation, he set up a very successful medical practice in Vienna. His linking of psychology and brain biology led him to a second idea that is central to the biology of mind: the brain—and particularly its outer covering, the cerebral cortex—does not function as a single organ; therefore, different mental functions can be localized to different regions.

		Gall took advantage of what was already known about the cerebral cortex. He was aware that it was bilaterally symmetrical and subdivided into four lobes, the frontal, temporal, parietal, and occipital (Fig. 14-3). However, he found that these four lobes were, by themselves, inadequate to account for the forty-odd distinct psychological functions that psychologists had characterized by 1790. As a result, he began to “finger heads of hundreds of musicians, actors, painters and also criminals, relating certain bony elevations or depressions under the scalp to the predominant talents or defects of their owners.”1 Based on his skull palpations, Gall subdivided the cortex into roughly forty regions, each of which served as an organ for a specific mental function. He assigned intellectual functions such as comparison, causality, and language to the front of the brain; emotional functions such as parental love, amativeness (romantic love), and combativeness to the back of the brain; and sentiments such as hope, veneration, and spirituality to the middle of the brain (Fig. 4-1).
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			Figure 4-1. Joseph Gall developed a system called phrenology, which assigned specific mental functions to specific regions of the brain based on correlations between the subject’s personality and external measurements of his or her skull.

		

		While Gall’s theory that all mental processes derive from the brain proved to be correct, his methods for localizing specific functions were deeply flawed because they were not based on what we would now consider valid evidence. Gall did not test his ideas empirically by performing autopsies on the brains of patients and correlating damage to specific regions with defects in mental attributes; he distrusted the diseased brain and did not think it could reveal anything about normal behavior. Instead, he developed the notion that as each mental function is used, the particular area of the brain responsible for that function becomes enlarged, much as muscles bulk up with use. Eventually, he believed, a given area may become so bulky that it pushes out against the skull and produces a bump on the head.

		Gall explored the skulls of people with particular psychological strengths or mental aberrations, very bright students, and people exhibiting psychopathic behavior, hyper-religiosity, or extreme erotic passions and convinced himself that characteristic bumps were associated with these traits. Based on his theory that excessive use leads to increased size, he assigned each trait to the region of the brain located below its corresponding bump. His findings led him to the further view that even the most abstract and complex of human behaviors, such as cautiousness, secretiveness, hope, sublimity, and parental love, are mediated by individual regions of the cerebral cortex. We now know these ideas to be completely fanciful, even though Gall’s overall theory is correct.

		A more convincing approach to the localization of mental function was taken up a generation later by the French neurologist Pierre-Paul Broca and the German neurologist Carl Wernicke. Broca and Wernicke each conducted postmortem examinations of the brains of people with speech defects and found that specific disorders of language are associated with damage to specific regions of the brain. Thus, language can indeed be localized. The understanding of language is located in the back of the cortex (in the left posterior superior temporal gyrus), the expression of language is located in the front of the cortex (in the left posterior frontal lobe), and the two sites are connected by a bundle of nerve fibers.

		These and other discoveries strongly supported Gall’s general idea that mental functions are localized to different regions of the brain; however, they did not indicate that complex mental functions such as language are localized to single regions of the brain. Instead, Broca and Wernicke’s findings showed that such functions require a network of interconnected regions (Fig. 4-2). Their work gave rise to a flurry of discoveries, including the precise region of the cortex responsible for muscle movements.

		These achievements were a severe setback to scientists who thought that the cerebral cortex functions as a unit and that its subregions are generally not specialized as to function. Proponents of this view argued, incorrectly, that it is not the location of brain damage that determines what mental functions are lost, but the size or extent of the damage.
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			Figure 4-2. Wernicke’s model of complex behavior: complex behaviors such as language involve several interconnected areas of the brain.

		

		Carl von Rokitansky also contributed to brain research. In 1842, when he was only thirty-eight years old, he discovered that stress and other instinctual responses derive from the brain—specifically, from a region called the hypothalamus, a small cone-shaped structure that lies deep in the brain. Rokitansky found that infections at the base of the brain that affect the hypothalamus interfere with normal functioning of the stomach and often lead to massive bleeding in the stomach. This work was later extended by the brain surgeon Harvey Cushing, who showed that damage to the hypothalamus produces stress that can cause what we now call “stress ulcers” in the stomach. Subsequent work by other scientists showed that the hypothalamus controls the pituitary gland and the autonomic nervous system and therefore plays a central role in mediating sexual, aggressive, and defensive behavior and in controlling hunger, thirst, and other homeostatic functions.

		The first Psychiatrist to go beneath the surface of the skull to study mental illnesses was Theodor Meynert. Meynert made three major contributions to the anatomy of the brain. First, he studied how the brain develops. From comparative studies of human and animal brains, he learned that the human brain consists of regions that have been conserved through evolution; for example, the basal ganglia, which control reflex movements, and the cerebellum, which controls the memory of motor skills, are quite similar in all vertebrates. Moreover, following Charles Darwin’s thinking, Meynert proposed that the evolutionarily older regions of the human brain develop first. This idea led him to argue that these primitive structures, located below the cerebral cortex, mediate unconscious, inborn, instinctual functions. Furthermore, Meynert proposed that instinctual functions are regulated by the cerebral cortex, which emerges later in both evolution and human development. Meynert thought of the cerebral cortex as the executive, or ego-functioning, part of the brain, mediating complex, consciously learned, and reflexive behavior.

		Second, Meynert’s comparative approach to brain anatomy led him to observe the correlation between the kangaroo’s very large hind limbs, which the animal uses in jumping, and the extraordinarily large size of the kangaroo’s motor (movement) pathway. Thus, he discovered a basic principle of sensory and motor representation within the brain: the size of the representation of a body part within the brain indicates the functional importance of that body part to the animal.

		Third, Meynert discovered that the cerebral cortex has six distinct layers, each of which is made up of a different population of nerve cells. Moreover, he found that although the number of layers does not change from one region of the cortex to the next, the cell types do: different regions of the cortex have somewhat different populations of nerve cells.

		These three contributions brought Meynert international renown, and with Rokitansky’s strong support, he rose rapidly to become chairman of the Department of Psychiatry at the University of Vienna. As chairman, Meynert extended Rokitansky’s thinking to the brain. He insisted that “psychiatry be given the character of a scientific discipline by determining its anatomical basis.”2 To this end, he made a major effort to trace various mental illnesses to specific abnormalities in specific regions of the brain. Meynert’s search for the anatomical basis of mental illnesses is still being carried out today.

		Besides placing psychiatric illnesses squarely in the brain, Meynert rejected the view generally held in Austrian and German medical schools that such illnesses are irreversible degenerative processes (dementias). His findings led him to two new views of psychiatric illness: that disturbances in the development of the brain can be a predisposing factor for psychiatric illness, and, as Philippe Pinel had found, that certain psychoses are reversible.

		This last idea led Meynert to a more optimistic view of the outcome of psychiatric illnesses. He introduced the term amentia to indicate that certain acute psychotic episodes caused by head trauma or toxins could be fully reversible. The isolation of a benign, curable psychosis (now called Meynert’s amentia) opened up a new perspective on the study of mental disorders. It is probably no accident that four of the first people to introduce active, specific treatments into psychiatry—as opposed to the nonspecific, humane treatments instituted by Pinel—were students of Meynert: Josef Breuer and Freud, who successfully treated illnesses such as hysteria with psychoanalysis; Julius Wagner von Jauregg, who introduced fever treatment for syphilis; and Manfred Sakel, who introduced insulin coma for psychotic illnesses.

		The next head of the Department of Psychiatry, Richard von Krafft-Ebing, took a different tack. Like Meynert, he carried out postmortem examinations of his patients’ brains and was interested in linking psychiatry and neurology, but unlike Meynert, he was first and foremost a clinician. Moreover, Krafft-Ebing thought of psychiatry primarily as an observational and descriptive clinical science, not an analytic one. He therefore downplayed the importance of brain science in clinical psychiatry. In addition to being an outstanding descriptive psychiatrist and the author of two major texts on forensic (legal) psychiatry and clinical psychiatry, Krafft-Ebing was the first psychiatrist to focus on the function of sexual activity in everyday life, thereby making “the unspeakable speakable, certainly in medical circles and even beyond.”3

		In his classic text of 1886, Psychopathia Sexualis, with Special Regard to Contrary Sexual Feeling, Krafft-Ebing described a spectrum of sexual behavior and anticipated the importance of sexual instincts, two ideas that were later to emerge in psychoanalysis. Indeed, he outlined the importance of sexual instincts not only for normal and abnormal sexual functioning, but also for art, poetry, and other forms of creativity. He introduced concepts such as sadism, masochism, and pedophilia to describe specific types of sexual behavior, thus laying the foundation for modern sexual pathology.4 Although first published in Latin—to reach a medical audience while at the same time discouraging adolescents looking for sensational literature—the textbook nonetheless attracted a flock of readers, including, presumably, artists and scientists who were willing to put the Latin they had learned in gymnasium to use for the first time.

		Krafft-Ebing stands as one of the founders of the modern, broad-based study of human sexual behavior in all of its manifestations. His work was insightful for its time, yet some of his ideas do not accord with today’s views. Rather than seeing homosexuality and other sexual practices as variations from the bourgeois norm, Krafft-Ebing saw them as indicative of abnormality and illness. According to the Viennese medical historian Tatjana Buklijas, many homosexual people accepted this view and actively sought treatment.

		Freud and Arthur Schnitzler were students of Meynert at the Vienna School of Medicine and were influenced by Krafft-Ebing. But they differed from Krafft-Ebing on this point. Although they did not always succeed, Freud and Schnitzler tried to avoid making moralistic judgments. They made it their life’s work to embrace and explore variations in sexual practices, exposing what had always been hidden behind closed doors to the light of collective experience.

		Sigmund Freud (Fig. 4-3) was born in 1856 to Jewish parents living in Freiberg, a small town in Moravia that is now part of the Czech Republic. In 1859 the family moved to Vienna, where Freud lived until June 1938, when he immigrated to England in response to Germany’s annexation of Austria; he died there on September 23, 1939. Upon Freud’s death, the British poet W. H. Auden commented that Freudian thought no longer represented the ideas of a single individual, but a “whole climate of opinion.” Freud’s thinking evolved throughout his long life, but it can be divided into two major phases. In the first phase, which began in 1874 and extended to about 1895, he was a student of neurology focused on describing mental life in basic neurobiological terms. In the second phase, extending from 1900 to 1939, he developed a new psychology of mind that was independent of the biology of the brain.
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			Figure 4-3. Sigmund Freud (1856–1939). This portrait was taken in 1885, the year Freud spent in Paris studying with the French neurologist Jean-Martin Charcot.

		

		An outstanding student who was consistently at the top of his class in the Leopoldstädter Gymnasium, Freud entered the University of Vienna in 1873, just after the stock market crash of that year. The crash brought with it unemployment and a return of anti-Semitic bias and hostility. In his Autobiographical Study of 1924, Freud attributes his later sense of independence to the isolation he experienced at the university:

		
			When, in 1873, I first joined the University, I experienced some appreciable disappointments. Above all, I found that I was expected to feel myself inferior and an alien because I was a Jew. I refused absolutely to do the first of these things. I have never been able to see why I should feel ashamed of my descent or, as people were beginning to say, of my “race.” I put up, without much regret, with my non-acceptance into the community; for it seemed to me that in spite of this exclusion an active fellow-worker could not fail to find some nook or cranny in the framework of humanity. These first impressions at the University, however, had one consequence which was afterwards to prove important; for at an early age I was made familiar with the fate of being in the Opposition and of being put under the ban of the “compact majority.” The foundations were thus laid for a certain degree of independence of judgement.5

		

		After first considering a career in law, Freud entered the School of Medicine at age seventeen.

		Freud was in every sense a product of Vienna and its School of Medicine. When he entered medical school, Rokitansky was still the leader of the faculty. In fact, Rokitansky took the time to become familiar with Freud’s early neuroanatomical research. In January and again in March 1877, Rokitansky attended Freud’s presentation of papers on his work to the Austrian Academy of Science. On each occasion, with Rokitansky participating in the evaluation, the papers were deemed to be of high quality and accepted. When Rokitansky died, in 1878, it affected Freud as it did almost everyone at the medical school. He wrote to his friend Eduard Silberstein that “today we buried Rokitansky” and described accompanying the coffin to the cemetery. In 1905 Freud wrote an essay titled “Jokes and Their Relation to the Unconscious,” in which he refers to “the great Rokitansky.” In later years, Freud kept in his library a copy of Rokitansky’s important 1862 lecture on “Freedom of Biological Research,” an essay that emphasized the material basis of the medical sciences and the need to keep science free of political interference.

		In Freud’s obituary, Franz Alexander, a junior colleague and one of the leaders of the Psychoanalytic Institute in Berlin, refers to the education that Freud received at the Vienna School of Medicine and to its leader, Rokitansky, as having laid the foundation for Freud’s later work. Fritz Wittels, a psychoanalyst who entered the University of Vienna Medical School in 1898 and later became an associate of Freud’s, also saw Rokitansky as a critical part of Freud’s “scientific cradle.” Wittels writes:

		
			There is in psychoanalysis a certain danger of wild interpretation, leading away from observation to more or less ingenious ideology and back to romanticism. The tradition of Skoda and Rokitansky enabled Freud to avoid this pitfall.6

		

		Strongly attracted to basic biology and greatly influenced by his extensive reading of Darwin, Freud intended to obtain a degree in comparative zoology as well as medicine. During his eight-year tenure in medical school, he was more a basic scientist than a medical student. His research training was shaped first by Ernst von Brücke, in whose basic science laboratory he worked for six years, and later by Meynert, under whom he worked at the Vienna General Hospital. Brücke, head of the Department of Physiology at the medical school, instilled in Freud a lifelong identification with fundamental, positivist science.

		Brücke and his contemporaries Hermann von Helmholtz, Emil du Bois Reymond, and Carl Ludwig changed the nature of physiology and medical science generally by launching a research program designed to replace vitalism with modern, reductionist, analytic biology. Vitalism taught that cells and organisms are controlled by a life force that does not comply with physical and chemical laws and therefore cannot be studied scientifically. In 1842 Emil du Bois Reymond summarized the group’s view in the following terms: “Brücke and I pledged a solemn oath to put into power this truth: no other forces than the common physical-chemical ones are active within the organism.”7 Freud said of Brücke that he “carried more weight with me than anyone else in my whole life.”8

		Encouraged by Brücke to study the nervous system, Freud completed one study of the lamprey, a simple vertebrate animal, and another study of the crayfish, a simple invertebrate animal. He found that the cells of the invertebrate nervous system are not fundamentally different from those of the vertebrate nervous system. As a result of this work, Freud discovered—independently of Santiago Ramón y Cajal, but without realizing the significance of his observation—that the nerve cell, the neuron, is the fundamental building block and signaling unit of all nervous systems. In a lecture published in 1884 on “The Structure of the Elements of the Nervous System,” Freud emphasized that what distinguishes the brain of vertebrates from the brain of invertebrates is not the nature of the nerve cells, but the number of nerve cells and how they interconnect. As the great student of the brain Oliver Sacks points out, Freud’s early work bolsters Darwin’s idea that evolution operates conservatively, using the same fundamental anatomical building blocks in a variety of progressively more complex arrangements.

		This promising beginning set Freud on the road to a productive scientific career. However, a full-time research career would have required a private income, which he lacked. Brücke, who knew that Freud was engaged to marry Martha Bernays, advised him to leave the laboratory and go into the clinical practice of medicine. Freud took his advice and spent three years obtaining clinical experience, working first with Meynert in psychiatry, but also in other departments of the hospital. In the course of his studies with Meynert, Freud considered becoming a neurologist and spent time in the wards of the Vienna General Hospital to improve his diagnostic skills. During this period, Freud made several contributions to research on the neuroanatomy of the medulla oblongata (the part of the nervous system that contains the centers for breathing and heart rhythms), and carried out several important clinical neurological studies on cerebral palsy and aphasias.

		In 1891, in the course of his studies on aphasia, Freud encountered patients who were unable to recognize objects in the visual world, despite having a normal eye, retina, and optic nerve. He named this blindness agnosia, a defect in knowing, reasoning that their blindness was caused by a defect in the brain. He also undertook an unrelated set of pharmacological experiments with cocaine that ultimately led him to conclude that this substance might serve as a local anesthetic, a use to which it was put by eye surgeons. Meynert appreciated Freud’s talents. As Freud wrote in his Autobiographical Study: “One day Meynert … proposed that I should definitely devote myself to the anatomy of the brain, and promised to hand over his lecturing work to me.”9

		There were many neurologists in Vienna, however, and only a limited number of patients. In searching for related areas of medicine in which he could make a significant intellectual contribution while earning a reasonable income, Freud became interested in neurotic illness, especially hysteria, which afflicted an abundance of patients in the Vienna of 1880. His interest in hysteria was kindled by Josef Breuer, one of Vienna’s most accomplished internists, whom Freud had met and become friends with in Brücke’s laboratory. The friendship grew after Freud married in 1886. In fact, Freud named his eldest daughter Mathilde after Breuer’s wife.10 In 1891 Freud also dedicated his first independent book, On Aphasia, to Breuer “in friendship and respect.”

		Breuer, who was also Jewish and fourteen years older than Freud, had entered the Vienna School of Medicine in 1859. There, he studied with Rokitansky and Skoda and was also greatly influenced by Brücke. After graduating, he was appointed a research assistant at the medical school. Breuer made his scientific name with two world-class discoveries: that the semicircular canals in the middle ear are the organs that control the body’s balance and equilibrium, and that breathing is controlled reflexively, through the vagus nerve (the Hering-Breuer reflex). But it was Breuer’s third discovery, involving a patient known to history by the pseudonym “Anna O.,” that most intrigued Freud and initiated the second phase of his career. Indeed, it was through Anna O. that Breuer and Freud started down the path that would lead them to make some of the most important contributions of the Vienna School of Medicine: the discovery, in a clinical context, that unconscious mental processes exist; that unconscious mental conflict can give rise to psychiatric symptoms; and that those symptoms can be alleviated when the memory of the underlying, unconscious cause is brought into the patient’s conscious mind.

		Psychoanalysis, which arose from the pioneering work with Breuer, was developed by Freud as a dynamic, introspective psychology, a precursor of modern cognitive psychology. But psychoanalysis suffered from a serious weakness: it was not empirical and was therefore not amenable to experimental testing. As a result, it is not surprising that components of Freud’s theory of mind have been proven wrong and that the assumptions of a number of other components of psychoanalytic theory have not yet been tested.

		Nevertheless, three of Freud’s key ideas have held up well and are now central to modern neural science. The first idea is that most of our mental life, including most of our emotional life, is unconscious at any given moment; only a small component is conscious. The second major idea is that the instincts for aggressive and for sexual strivings, like the instincts to eat and to drink, are built into the human psyche, into our genome; moreover, these instinctual drives are evident early in life. The third idea is that normal mental life and mental illness form a continuum and that mental illnesses often represent exaggerated forms of normal mental processes.

		As a result of these key ideas, the consensus is that Freud’s theory of mind is a monumental contribution to modern thought. Despite the obvious weakness of not being empirical, it still stands, a century later, as perhaps the most influential and coherent view of mental activity that we have.
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