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A tool to explore the neuroscience from a historical point of
view; that is the impression that one is left with at the end of Brain
Renaissance, from Vesalius to Modern Neuroscience by Marco Catani
and Stefano Sandrone. It is not, as the title might suggest, a book of
systematic history of neuroscience but a convincing attempt to use
the fundamental discoveries of Andreas Vesalius as a key to start
and develop multiple explorations of the brain. In this book Vesa-
lius is, therefore, a kind of common trunk, a starting source from
which have flourished many of the major branches of the modern
neuroscience.

Brain Renaissance was inspired by two simultaneous occur-
rences related to the life of Vesalius, the 500th anniversary of his
birth and the 450 years after his death. Vesalius was born in
Brussels at the end of 1514 and died in 1564 on the banks of the
beautiful Greek island of Zakynthos. Over these fifty years, thanks
to his discoveries, the way of looking at the structure of the human
body totally changed. Vesalius had lived in a thriving period,
marked by great scientific and cultural changes. Geographical ex-
plorations expanded the boundaries of the known world; Nicolaus
Copernicus in 1543 gave a new vision of the Universe undermining
the old Ptolemaic system, and that same year Vesalius published his
masterpiece De Humani Corporis Fabrica, which demonstrated the
power of scientific anatomical representation and revolutionized
the study of the human body.

The book is divided into three parts: the first reconstructs the
biography of Vesalius; the second part gives an English translation
from the Latin of the seventh book of the Fabrica dedicated to the
brain; while the third part relates the findings of Vesalius with the
subsequent development of neuroscience. Catani and Sandrone
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have clearly portrayed the life of Vesalius, based on the existing
historical evidences. The authors have noted a coincidence be-
tween the birth of Vesalius, at the end of 1514, and the abandon-
ment by Leonardo da Vinci of all hopes to publish an anatomical
atlas that could have become the best treatise on anatomy of the
time. Leonardo had, in fact, made great progress in the study of the
structure of the body and had planned to publish a book of human
anatomy. Unfortunately, this program was interrupted in Rome at
the papal court just when Vesalius was born. The pope Leone X
forbade Leonardo to conduct anatomical dissections and then also
to complete his inspirational anatomical drawings (Nicholl, 2004, p.
481; Vecce, 2006, p. 321). Thus, a sort of ideal running baton passed
from Leonardo to Vesalius, and what the first failed to achieve, the
second would accomplish with a full measure of success.

As Catani and Sandrone point out, the central part of the revo-
lution of Vesalius was the development of a new methodology for
the study of human anatomy. For him, the truth about the archi-
tecture of the dead was derived not from the study of the ancient
texts of medicine, dominated by the Greek medical doctor Galen
(Porter, 1999, pp. 73e82; Nutton, 2004, pp. 230e247), but by the
rigorous investigation of the body through direct observation.
Vesalius “was not prepared to take for granted what had not been
clearly demonstrated for the human body at the dissection table”
(p. 4). This revolutionary attitude changed forever the practice of
anatomy. Before Vesalius, the anatomical theater actors, during the
public dissections, were three. The lector sitting up in the chair and
with clean fingers, was reading the texts of Galen (especially De usu
partium corporis humani) or other anatomical classics. Below, near
the corpse, stayed two figures, the demonstrator, who understood
what the lector read in Latin and the sector, the barberesurgeon,
who performed the dissection under the indication of the
demonstrator. Vesalius finally broke this tripartite functional divi-
sion of the anatomist during the public dissections, combining it in
a single figure (Carlino, 1994, pp. 40e44). For Vesalius, according to
Catani and Sandrone, “dissection was a one-man show where he
could perform hands on, indicating the anatomical parts as he
exposed them and even providing his own commentary” (p. 4). But
the real revolution was his use of the anatomical illustrations
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(Premuda, 1993, pp. 140e177). “His images were the real break-
through, revealing a new human anatomy” (p. 4). They were a kind
of scientific tool to make order, through the anatomical represen-
tation, in the seemingly chaotic complexity of body structures, an
approach that defied tradition, for doctors at the time believed in
fact that the illustrations had degraded the dignity of knowledge as
it was defined in the classical works, of Galen in particular, con-
taining only text.

The life of a cosmopolitan scholar who makes good use of the
European university network and looks for the best opportunities
for his professional education, unfolds through the pages of this
first part. Vesalius came from an influential family of physician and,
not surprisingly, by the age of fourteen, had decided to study
medicine. After three years spent in Leuven, he joined the faculty of
medicine of the University of Paris studying with the renowned
anatomists Jacobus Sylvius and Johann Guenther von Andernach.
At that time, Paris was a stronghold of the doctrines of Galen that
Vesalius learned from his teachers. He also became skilled in
anatomical practice when, at the age of eighteen, he agreed to act in
place of the barber surgeon during anatomical demonstrations.
This was a wonderful opportunity for a medical student who had
studied Galen, to verify the validity of the master’s claims through
direct anatomical observation. Vesalius began to be increasingly
aware of the mismatch between what he had read and what he
could see during dissection. Because of the war that broke out
between Charles V, Holy Roman Emperor, and France, he had to
leave Paris and return to Leuven. Soon followed the real turning
point of his life, the decision to study in Padua in one of the oldest
and most prestigious universities in Europe. Under the wing of the
government of the Republic of Venice, the University had devel-
oped into an important center of medical studies (Del Negro, 2007;
Ongaro, 2002). Vesalius reached Padua in the summer of 1537 and
few months later he graduated as a medical doctor. Thanks to his
skill as a practical anatomist, he was appointed lecturer of surgery
and responsible for public dissections on the very next day. It was
an extraordinary opportunity. Without any censorship of his
studies, Vesalius began a systematic exploration of the body,
starting to challenge in his mind the truths of the ancient medicine.
In 1538, just one year after graduation, he published the Tabulae
Anatomicae Sex, an atlas of anatomy that in many respects repro-
duced the errors of Galen, including the rete mirabile, a network of
vessels at the base of the brain that is present, in some mammals,
but not in humans. Disengagement from Galen was not an opera-
tion derived from a single momentary choice, but a process that
developed slowly over some years. Vesalius found support from
Marcantonio Contarini, a member of an influential Venetian family,
that between 1538 and 1540 was chief magistrate of Padua. With
the help of Contarini, Vesalius was granted access to the ‘fresh
bodies’ of executed criminals.

His work in Padua culminated five years later, in 1543, with the
publication of the monumental De Humani Corporis Fabrica, one of
the great scientific masterpieces of all time. Composed of seven
books of nearly seven hundred pages and more than two hundred
illustrations, the book was the result of an extensive project
conceived in the mind of Vesalius, but actually executed by more
than oneman. Among his collaborators, certainly therewas a young
Flemish artist, Johann Stephan van Calcar, of the school of the great
Renaissance artist Titian. With the publication of the Fabrica,
Vesalius quickly obtained both praise and criticism. Particularly,
harsh were the attacks coming from his old masters at the Uni-
versity of Paris. Sylvius described him as “very ignorant and arro-
gant”, a man who, “through his ignorance, ingratitude, impudence,
and impiety denies everything his deranged and feeble vision
cannot locate” (p. 31). To explain the discrepancies with the ob-
servations of Galen, Sylvius went so far as to argue that the human
body was changed since the time of the Greek medical doctor. But
Vesalius, aware of the value of his studies, replied by ridiculing the
real knowledge of anatomy of his old masters. About his mentor
Guenther von Andernach he wrote: “I reverence him on many
counts and in my published writings I have honored him as my
teacher. He is largely indebted to me for whatever he knows of
anatomy apart fromwhat is in the book of Galen. My mentor never
used a knife except at the dinner table” (p. 31).

After the publication of the Fabrica, Vesalius returned to his
native country and entered the service of Emperor Charles V as a
surgeon and physician. He soon established himself as an author-
itative doctor and specialist in herbal remedies. In 1555, he pub-
lished a second edition corrected and enlarged of his masterpiece.
His fortunes began to decline after the abdication of Charles V, the
passage of the throne to his son Philip II and the transfer of the
court from Brussels to Madrid (1559). In 1564, Vesalius left Spain
and decided to make a pilgrimage to the Holy Land. He died on the
return journey from Jerusalem on the beach of the Greek island of
Zakynthos, but the details of what exactly happened there are
shrouded inmystery. Some say he died in a shipwreck, while others
speculate that the cause of death was an illness like scurvy, i.e.
vitamin C deficiency (Plessas, 2014). His body was buried in the
Catholic Church of Santa Maria delle Grazie, an edifice that was
later on destroyed by several earthquakes. In recent years, there
have been several attempts, until now completely fruitless, to
identify his lost grave (Dirix, 2014).

The portrait of Vesalius, outlined by Catani and Sandrone, leads
directly to the second part of Brain Renaissance which is dedicated
to the English translation of the seventh book of the Fabrica
(originally in Latin), concerning the anatomical studies of the hu-
man brain. Vesalius systematically investigated, in eighteen chap-
ters, the various regions of the nervous system, identifying specific
morphological aspects in each of them. Interspersed with these
anatomical descriptions of Vesalius, Catani and Sandrone have
added some commentaries on those parts with direct relevance to
modern neuroscience. For example, the corrugated surface of the
cerebral convolutions, as outlined by Vesalius, is a starting point to
deepen the relationship between morphology and function in the
brain from a historical point of view (pp. 68e78). A long journey
through time that starts, at least, from the seventeenth century BC
with the Edwin Smith Papyrus, named after the Egyptologist who
bought it in 1862. In this scroll, there is a hieroglyphic for “corru-
gation of the brain” and perhaps most significantly, the first
description of the correlation between speech alteration and a
specific cerebral lesion (Breasted, 1930). For the Egyptians, how-
ever, the heart was the seat of psychic powers, a view shared with
such classical Greek philosophers as Empedocles and Aristotle. In
parallel, it was developed a cephalocentric idea supported by,
among others, Alcmaeon of Croton, Hippocrates and Galen. Even-
tually, in the seventeenth century, this was the idea that prevailed.
Then the question arose as to whether the brain matter possessed
psychic abilities or if these abilities resided in the cavities of the
brain, the cerebral ventricles. Galen was a supporter of the ven-
tricular theory of mental functions, while Vesalius expressed
doubts about it. Catani and Sandrone follow the various tracks of
the subsequent development of the theory of cerebral localization
of mental functions, through Thomas Willis, the most important
dissenter of Galen’s ventricular theory, as well as through phre-
nology and the modern development of neuropsychology (pp. 70e
71).

The Fabrica expresses the naturalistic attitude of Vesalius, the
accuracy of his language used to capture the object of his study. As
underlined by Catani and Sandrone, many of Vesalius’s observa-
tions and discoveries raised questions outside the circumscribed
perimeter of the sixteenth century medicine. For example, the
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Fabrica emphasized the essential unity of the nervous system
through the animal realm. Vesalius wrote: “there is no difference at
all in the structure of the brain in the parts that I have dissected in
the sheep, goat, cow, monkey, dog and birds when compared with
the human brain”. And he noted the relationship between the size
of the brain and intelligence: “brains vary in size proportionally to
the intelligence they appear to have been given” (p. 49). Humans,
therefore, are fully part of nature, with their intellectual abilities
related to the size of their nervous matter. These issues had influ-
ence on the comparative anatomical research and the philosophical
thought of subsequent decades.

Like a river that branches out into many streams, the “Fabrica of
the brain” breaks down into many chapters temporally ringed on
each other and giving rise to the third part of the Catani and San-
drone’s work devoted to a brief history of neuroscience “from
Vesalius to the connectome”. This probably is the most original part
of the book because the authors manage to rebuild, in a compact
and unified history, the development of neuroscience, starting from
Vesalius, and using Vesalius’s discoveries as a sort of guide. It is the
kind of topic that most arouses the interest of neuroscientists and
of all who try to see the extraordinary recent development of brain
studies in a historical perspective.

Connectome (Sporns, Tononi, & Kötter, 2005), that is a complete
map of the human brain’s connections, is the magic term to bear in
mind to follow this part of the book. As stated by Catani and San-
drone: “The connectome approach, although new in its overarching
concept, represents the culmination of converging lines of research
that have developed over the course of many centuries” (p. 188).
The concept is also regarded as the final evolution of a network
approach to describe brain complexity. In a sense, according to
Catani and Sandrone, a proto-connectome ideawas already present
when Vesalius was exploring the human body. In the Renaissance,
the most common way to represent the brain and its functions
consisted of schematic drawings of interconnected ventricular
chambers stuffed with animal spirits (Finger, 1994, pp. 18e21). It
was a kind of hydraulic theory according to which nervous activity
“emerged from the dynamic and regulated exchange between
these reservoirs, which differ in size and hierarchy as defined by the
number of passages between them” (p. 189). But, subsequently, the
ventricular theory of brain functionwas replaced by new principles
of interpretation, which developed in parallel with the progress of
the anatomical observations. First of all there was the clear
description of the separation of white and grey matter of the brain,
already sensed by Vesalius, but fully observed by Arcangelo Pic-
colomini in 1586. This distinction received a full significance only
during the nineteenth century with the development of micro-
scopy. It was then possible to understand that the white substance
was composed of nerve fibers and the grey of cell bodies. But it was
quite impossible with the methods of the time, to establish the
exact relationship between cell bodies and nerve fibers.

A turning point that deeply changed the study of the brain was
the invention of the black reaction by Camillo Golgi in 1873, a
method that allowed, for the first time, to stain an entire nerve cell
with all its prolongations (Mazzzarello, 2010, pp. 71e81). Catani
and Sandrone follow the subsequent developments of microscopic
neuroanatomy achieved largely thanks to the application of the
method of Golgi. The most important conceptual advance proposed
at the end of the nineteenth century by the anatomists Wilhelm
His, August Forel and, above all, by the Spaniard Santiago Ramón y
Cajal was the neuron theory that very soon became a sort of basal
“paradigm” of modern neuroscience in the same way in which cell
theory became the basis of biology. Catani and Sandrone trace other
stories in parallel: the development of the brain maps by the
German neurologist Korbinian Brodmann, the electrophysiological
discoveries and the extraordinary development of neuroimaging
techniques that are helping to rewrite the anatomy of the central
nervous system. All these different approaches feed into a sort of
“connectonomic” interpretation of the higher functions, according
to the authors, and it is difficult to disagree with them. 450 years
after the death of Vesalius, anatomy is still one of the core areas in
the study of the brain.

To have used an anatomist of five centuries ago as a guide
through centuries of research on the brain is an original and
somehow strange challenge. The fascination of Brain Renaissance
tells us that the goal was fully achieved.
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