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Preface

The aim of medical practice is to understand the causes of diseases and to use such under-
standing to cure those diseases or alleviate their effects. Diseases are regarded as perturbations 
of normal function in one or more parts of the body. Normal function and its disturbances 
cannot be understood unless the structures and interrelations of the parts of the body are 
known in detail. Therefore, knowledge of human anatomy is essential for medical practice and 
is considered a cornerstone of medical education; in particular, its importance as a foundation 
for surgery is self‐evident.

Few people involved in the practice and teaching of medicine today would challenge these 
pronouncements, but although the belief they encapsulate appears universal, that belief is 
largely a product of post‐Renaissance Europe. Not all cultures in human history have viewed 
diseases and their treatment in anything like the mechanistic cause–effect terms we take for 
granted today, and a fortiori knowledge of anatomy has not always been seen as fundamental 
to medicine. Indeed, anatomy received limited attention in most European medical schools in 
the centuries preceding the Renaissance.

Nevertheless, the internal as well as the external structures and organization of the body have 
excited interest and curiosity in virtually all times and places. Therefore, most societies 
throughout history have produced ideas about human anatomy, even if they are not necessarily 
related to medicine. Where writing developed, some of those ideas were recorded; anatomical 
descriptions were written by observers in ancient civilizations some four millennia before 
Europe began to emerge from the Dark Ages. It would thus be unforgivably ethnocentric to 
restrict a historical study of anatomy to developments in post‐medieval Europe, important 
though these are. It would also blind us to a number of remarkable discoveries made in the 
remote past, including in China, India, and Egypt, some of which indirectly influenced the 
growth of knowledge in Europe. These considerations define the motivation for this book.

Our knowledge of human anatomy today, as encapsulated in Henry Gray’s classic (first 
 published in 1858), is regarded as objective and essentially complete; that is to say, it is value‐
neutral, transculturally valid, and fully detailed. Much of this knowledge was constructed in 
Europe between the sixteenth and twentieth centuries CE, but it can be traced to more ancient 
roots. Both the construction of present‐day understanding and the tracing of these roots are 
fascinating studies for the historian, and we hope to convey that fascination in the following 
pages by presenting a wide variety of individuals from around the world who contributed to 
the field of anatomy.

The emergence of our modern understanding has been prolonged, slow, and often tortuous. 
There are three main reasons for this. First, the subject is inherently difficult; mammalian 
(including human) anatomy is very complicated. Most editions of Gray’s Anatomy, for exam-
ple, run to some 800 densely packed pages. Second, understanding of structure has tended to 
evolve hand in hand with understanding of function, and ideas about the functions of various 
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internal organs have in past times been inspired by religious and other cultural beliefs and 
 attitudes, rather than by the “scientific evidence” we now regard as the gold standard of 
 credibility. Accounts of human anatomy, as well as “physiology,” have therefore differed among 
cultures. Third, the only reliable source of anatomical knowledge  –  dissection  –  has been 
restricted or even forbidden in many societies. Galen, the great Greek physician of the second 
century CE, was famously obliged by Roman law to rely on dissections of pigs, dogs, and apes 
for his accounts of human anatomy, and the consequent errors in his writings were sustained 
for some 1500 years. Restrictions on dissection in European countries before, during, and 
after the Renaissance also limited the progress of anatomy, although they ultimately led to the 
emergence of “centers of excellence.” During the early sixteenth century, for example, Vesalius 
traveled to many locations in Europe where he hoped to be free to dissect cadavers; only in 
Italy  –  specifically, Padua  –  was he able to dissect female corpses, a prerequisite for the 
 compilation of his celebrated Seven Books. Subsequently, Padua became a center of anatomical 
learning, where the successors of Vesalius made a series of important advances in knowledge.

In this book, we present the gradual emergence of modern knowledge about human anat-
omy, largely through the biographies of selected contributors to the field, not all of them well 
known. These contributors made striking discoveries in a range of different cultural settings. 
By telling their stories, we hope to enrich the modern student’s understanding of a fundamental 
aspect of medicine and surgery.

Lastly, earlier writings on the history of anatomy have reviewed this topic chronologically. 
Herein, we have chosen to celebrate regions of the world and their contributions to this discipline. 
Therefore, each geographic chapter reviews the lives of those in that part of the world who 
influenced and helped shape our current understanding of the human form. Instead of short 
glimpses, each anatomist is covered in some detail. No single text can include every contributor to 
this field. Therefore, we provide a smattering of many well‐known – and some not‐so‐well‐known – 
figures in the history of anatomy.

The authors
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Few cultural transformations in human history have compared in magnitude with the 
 emergence of the earliest civilizations such as those found in the cradle of humankind, Africa. 
During the Neolithic Period, productive agriculture in the flood plains of great rivers allowed 
local non‐nomadic populations to expand, and this led to the building of the world’s first 
 cities. The consequences were wide‐ranging and profound. They included organized warfare, 
which led to frequent serious injuries; the appearance of new diseases associated with high 
population densities; the elaboration of religion, including novel ideas about death and the 
afterlife; and the invention of writing, which was needed to record laws, food distribution 
 patterns, and so on. War‐related and other injuries promoted the practice of surgery, diseases 
led to the emergence of medicine, and these developments  –  together with certain burial 
practices – fostered knowledge of anatomy. Thanks to the invention of writing, some of this 
knowledge was recorded. Nowhere was this historical pattern more clearly exemplified than 
in ancient Egypt. The earliest surviving Egyptian writings pertinent to medicine and anatomy 
date back some 4000 years, but they seem to refer to texts around 1000 years older, which are 
no longer extant.

When the great Bronze Age empires declined and iron‐based technology spread, long‐ 
distance trade increased, and ideas were carried along the trade routes. For instance, 
 knowledge from ancient Egypt, as well as the former empires of the Middle East, was conveyed 
to the Greek city states during the first millennium BCE, contributing to the development of 
Hippocratic medicine. Two or three centuries later, this influence was reciprocated. The bur-
geoning of knowledge in Alexandria owed the most to Greek rationalism and naturalism, 
although the legacy of ancient Egypt was still apparent.

With the erosion of the Western Roman Empire and the concomitant decline of Alexandrian 
learning during the early centuries CE, Egypt ceased to make salient contributions to anatomi-
cal or other knowledge. Such learning as survived from the heyday of Alexandria was scattered 
far and wide – to be brought back together in the eighth and ninth centuries CE under the 
influence of the Caliphate of Baghdad (see Chapter  4). A few hundred years later, some of 
that corpus of knowledge was translated in Europe. The more ancient Egyptian knowledge, 
however, did not become known to Europe (or the rest of the post‐Classical world) until the 
later nineteenth century, when it became possible to translate hieroglyphic writings into 
European languages. The quality and detail of that ancient knowledge surprised the transla-
tors, and still has the power to surprise the reader.

1

Africa
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1.1  Egypt

Historians and archeologists have spent much time researching and excavating ancient Egypt. 
Much of that work has focused on the visible aspects of ancient Egyptian society; however, 
research shows that little recognition has been given to Egypt’s contribution to the anatomical 
sciences, even though the Egyptians were regarded as great physicians of their day. They were 
famously known for the process of embalming and mummification, which allowed them to 
have invaluable exposure to human anatomy. As devoted record‐keepers, the ancient Egyptians 
chronicled a vast amount of their knowledge and experience on papyrus. Some of the papyri 
have shed light on what ancient Egypt knew about anatomy, including the Edwin Smith Papyrus 
(1700 BCE), the Ebers Papyrus (1500 BCE), and the Kahun Gynecological Papyrus (1825 BCE). 
These papyri contain a wealth of information on surgery, healing, skin diseases, stomach ail-
ments, medicines, the head, dentistry, gynecology, and diseases of the extremities. Centuries 
later, during the Alexandrian Period, anatomy became a formally recognized discipline in the 
city of Alexandria, where it was led by two of the greatest anatomical scholars: Herophilus and 
Erasistratus. Although they did not have access to technologically advanced labs, their primi-
tive studies and investigations produced the cornerstone on which the later study of anatomy 
was built. This section examines ancient Egypt’s contribution to the anatomical sciences and 
how it influenced our current knowledge of human anatomy.

1.1.1 The Edwin Smith Papyrus

The Edwin Smith Papyrus is regarded as one of the most significant medical and anatomical 
references discovered in ancient Egypt. Dating back to 1700 BCE, it is one of the oldest known 
documents relating to anatomy and surgery. It was written by an anonymous author, who 
appears to have been attempting to salvage content from an older script dating back to 
3000 BCE. An American living in Egypt, Edwin Smith, purchased the script in Luxor in 1862 
under controversial circumstances. Some believe that he purchased it from Mustafa Agha, an 
Egyptian businessman, while others claim he obtained it from tomb raiders. The manuscript 
was donated to the New York Historical Society in 1906, and later translated by James Henry 
Breasted in 1930. It appears to have been intended as a surgical guidebook, starting with cases 
relating to the head and moving systemically down the body. The Edwin Smith Papyrus clearly 
illustrates the knowledge of the ancient Egyptians in anatomy, with 48 cases divided into 
 examination, diagnosis, and treatment (Figure  1.1). The most helpful record and insight 
into  the expertise of the Egyptians in anatomy is provided by the examination outline. 
The Egyptians’ observational skills and systemic analysis were impressive, as they documented 
the anatomy associated with neurological deficits, musculoskeletal injuries, and the vascular 
and reproductive systems.

1.1.2 The Ebers Papyrus

Like the Edwin Smith Papyrus, the Ebers Papyrus was also purchased in Luxor by Edwin Smith 
in 1862. The Egyptologist George Ebers, for whom it is named, bought it from him in 1872. The 
Ebers Papyrus is by far the lengthiest of the medical papyri, and is dated by a passage to 
1500 BCE, close to the date of the Edwin Smith Papyrus; however, other references in the text 
date the content of the script to 3000 BCE – again, like the Edwin Smith Papyrus. However, 
unlike the Edwin Smith Papyrus, the Ebers Papyrus is composed of medical guidance in 
 reference to body systems. It incorporates references to many diseases and a comprehensible 
pharmacopeia. There is also a very illustrative and detailed picture of the cardiovascular  system 
and its distribution, which will be discussed later.
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1.1.3 The Kahun Papyrus

The Kahun Papyrus is significant because it reveals the hypotheses and beliefs of the ancient 
Egyptians regarding gynecology and pelvic anatomy. It was discovered by Flinders Petrie in 
1889 at the Fayum site of Lahun and dated back to the Middle Kingdom of 1825 BCE.

1.1.4 Egyptian Anatomy in General

In the foreword of the translation of the Edwin Smith Papyrus (page XVI), Breasted acknowl-
edged the anatomical mastery of the ancient anatomist, as he wrote: “He knew of the cardiac 
system and was surprisingly near recognition of the circulation of the blood, for he was already 
aware the heart was the center and the pumping force of a system of distributing vessels. 
He was already conscious of the importance of the pulse and had probably already begun to 
count the pulse, a practice heretofore first found among the Greek physicians of the third 
century B.C. in Alexandria.”

The ancient Egyptian anatomist was the embalmer. Embalmers held an honorable priestly 
position in Egyptian society, where their role was to prepare the dead for life beyond the 
grave,  using extensive and elaborate techniques designed to preserve the human body. 
The  embalmer’s sole interest was to preserve the body ritually, but the processes used and 

Figure 1.1 The Edwin Smith Papyrus, the world’s oldest surviving surgical document. Written in hieratic script 
in ancient Egypt around 1600 BCE, the text describes anatomical observations and the examination, diagnosis, 
treatment, and prognosis of 48 types of medical problems in exquisite detail. Plates 6 and 7 of the papyrus, 
pictured here, discuss facial trauma. (Source: http://en.wikipedia.org/wiki/File:Edwin_Smith_Papyrus_v2.jpg.)

http://en.wikipedia.org/wiki/File:Edwin_Smith_Papyrus_v2.jpg
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developed for mummification led to discoveries that would later contribute significantly to the 
study of anatomy (Figure 1.2).

Much credit is also due to the ancient Egyptian physicians or surgeons, known as the swnw, 
from the hieroglyph for “arrow.” Their use of limb prosthetics exemplifies their advanced 
knowledge for their time (Figure 1.3). This knowledge, transcribed into the Ebers and Edwin 
Smith papyri, was referred to by later physicians, not only for assistance with common 
 ailments, but also to aid in diagnosing and treating a variety of conditions ranging from head 
injuries to trans‐sphenoidal surgery. The detail seen in these papyri is evidence of the amount 
of knowledge the ancient anatomists were able to collect and record on the basis of their 
experiences.

1.1.5 Neurological Anatomy

The ancient Egyptian embalmers were experts at carefully removing and preserving organs 
from body cavities during their mummification ceremonies. Organs such as the brain were 
thought to have little overall significance for an individual in the realm of the afterlife. Surprisingly, 
ancient Egyptians were the first to apply an advanced technique of trans‐ sphenoidal access to 
the cranial vault and remove the brain without disfiguring the face. The use of this technique in 
ancient Egypt is evidenced by various studies on mummies and instruments found in archeo-
logical digs.

The Edwin Smith and Ebers papyri contain a plethora of cases relating to cranial and spinal 
injuries, as knowledge of how to treat these injuries was crucial during times of war. 

3 scoop probes

hooks

bifurcated sharp
hook

knife blade probe
saw blade

tri-valve speculas
male catheter

knife

bowl or
mortar

balance

scalpels

shears sponge
double-ended probes

cupping vessels

tooth forceps

flasks/clysters

Figure 1.2 Relief in the outer wall of the Temple of Kom Ombo. The depressions represent the tools used by 
the ancient Egyptians. Some have still not been identified, and others have questionable functions. 
(Source: With permission from Loukas et al. 2011.)
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The papyri address superficial lacerations, deep scalp wounds, skull fractures, and vertebral 
subluxation and dislocations. This in turn offers us a glimpse into the ancient Egyptians’ 
repository of anatomical knowledge. In 1925, Breasted met Harvey Cushing (the father of 
American neurosurgery) and shared with him the first appearance in ancient medical litera-
ture of the word “brain,” in the Edwin Smith Papyrus. Because of the emphasis on cranial and 
spinal injuries in these papyri, they are of great use to neurosurgeons today, as they provide 
a historical perspective.

Cases 4, 5, and 6 of the Edwin Smith Papyrus shed light on the anatomical knowledge the 
Egyptians possessed in treating severe head injuries accompanied by evidence of basilar skull 
fractures and meningismus. Cases 4 and 5 concern skull fractures and methods of diagnosis 
based on severity, while Case 6 introduces a skull fracture, dural laceration, and cerebrospinal 
fluid leakage. Further mention of the area of skull fracture indicates that the Egyptians had 
started to map the human skull. Case 7 makes mention of symptoms attributed to compound 
skull fractures penetrating the frontal air sinus, while Case 19 alludes to a zygomatic‐temporal 
fracture or wound with subsequent deafness and aphasia associated with damage to Heschl’s 
gyrus and to Broca’s and Wernicke’s areas. The detail and attention given to the treatment of 
these disorders allow us to appreciate the anatomical knowledge the Egyptians were able to 
assimilate.

The papyri also contain valuable information regarding vertebral and spinal cord injuries 
and subsequent symptoms, including paraplegia, persistent erections, seminal emissions, and 
 urinary incontinence. The Egyptians were quick to make a connection between spinal cord 
injuries and paralysis or even death. Physicians were able to differentiate between different 
degrees of vertebral injury based on symptoms, as seen in Cases 31, 32, and 33 of the Edwin 
Smith Papyrus. Dislocation or a crushed vertebra produced the most severe symptoms, while 
a cervical vertebral sprain was diagnosed on the basis of stiff head rotation.

Later, during the Alexandrian Period, Herophilus (c. 335–280  BCE) is credited with the 
discovery and development of anatomical sciences in Egypt. He gave a description of the pro-
longation of the rhombencephalon, which he termed the “spinal cord” and believed was the 
source of the peripheral nerves. He also distinguished between motor and sensory nerves and 
proved the connection between loss of motor nerve function and paralysis. He described 
 several cranial nerves, including the trigeminal, facial, auditory, and hypoglossal. He also 
identified the meninges and ventricles, and recognized the division between the cerebellum 
(paraenkephalis) and cerebrum (enkephalos). He was the first to assign to nerves the function 
of nerve impulses.

Figure 1.3 Artificial big toe, found on the foot 
of an ancient Egyptian mummy. The toe has 
been dated to 1069–664 BCE and is on display 
at the Cairo Museum in Egypt. It is carved or 
made from wood and leather, and is attached 
to the foot by a sewn leather wrapping. 
(Source: Released from Copyright, http://
www.experiment‐resources.com/ancient‐
medicine.html, with permission from Loukas 
et al. 2011.)

http://www.experiment-resources.com/ancient-medicine.html
http://www.experiment-resources.com/ancient-medicine.html
http://www.experiment-resources.com/ancient-medicine.html
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1.1.6 Cardiovascular Anatomy

“The beginning of the physician’s secret: knowledge of the heart’s movement and knowledge 
of  the heart” is the opening statement on the anatomical‐physiological section of the Ebers 
Papyrus. The Egyptians regarded the heart as the central organ in the human body; they 
believed that it was the motor organ and the seat of intelligence, emotions, and desire. During 
the mummification process, the heart was kept in situ and was meticulously preserved to 
ensure its continued well being, for its loss meant annihilation in the second life. The heart is 
depicted in hieroglyphics as a character with a black arrow, or sometimes a vessel with an inlet 
and outlet as seen in the Edwin Smith Papyrus. Also significant is the attempt to identify the 
base and apex of the heart and the bilateral symmetrical projections, namely the pulmonary 
artery and aorta, in ancient Egyptian drawings.

The Ebers Papyrus records even greater knowledge of internal medicine, including a treatise 
on the heart and the circulation. The first link made between the heart and the pulse is found 
in this papyrus: “From the heart arise the vessels which go to the whole body … if the physician 
lay his finger on the head, on the neck, on the hand, on the epigastrium, on the arm or the leg, 
everywhere the motion of the heart touches him. Coursing through the vessels to all the mem-
bers.” It is also important to note that the Egyptians were the first to associate air with the blood 
and cardiovascular system.

The Ebers Papyrus goes into detail in mapping the circulation in the cardiovascular system, 
including the number of vessels reaching the nostrils, inferior temples, extremities, testicles, 
liver, lung, and bladder. However, its authors did not believe that these vessels were conduits for 
blood, but rather for the element of the organ they supplied. For example, “There are 2 vessels 
to his testicles; it is they which give semen” illustrates their belief that these vessels from the 
heart carried semen rather than blood.

During the Alexandrian Period, Herophilus’ contribution to cardiovascular medicine was his 
most important work in terms of scientific achievement. He was the first to recognize the differ-
ence between arteries and nerves. Before Herophilus, nerves, tendons, arteries, and veins were all 
referred to as “cords,” represented as an erect penis in hieroglyphics. Herophilus is also recog-
nized for distinguishing between arteries and veins; he described the arteries as carrying blood 
from the heart and the veins as returning blood to the heart. He described the anatomy of the 
heart valves and, along with Erasistratus (c. 304–250 BCE), demonstrated how blood was pre-
vented from flowing backwards under normal conditions. Erasistratus may be considered the 
founder of physiology. He named the trachea and described the heart valves and chordae tendinae.

1.1.7 Reproductive Anatomy

The Kahun Papyrus, a gynecological text, enables us to examine ancient Egyptians’ concept of 
human reproduction. They had two theories in regard to conception. One view was that the 
man’s semen originated from the spinal cord: this was the belief spread by Egyptian priests who 
worshiped bulls and perceived that the bull’s phallus was an extension of the spine. The other 
hypothesis was that the heart was the source of the semen, as mentioned in the Ebers Papyrus 
in reference to the two vessels traveling from the heart to the testicles. The ancient Egyptians 
believed that menstruation ceased during pregnancy because the blood was diverted to sustain 
the embryo. An interesting note is that they did not understand the maternal role in reproduc-
tion, except in serving as an incubator for the fetus; however, they appreciated the vital role of 
the placenta as a source of nourishment.

Ancient Egypt did not utilize the last menstrual period date to confirm pregnancy. According 
to Hippocratic writings (460–377 BCE), they instructed the female to embed an onion bulb 
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deep in her vagina overnight. If the onion’s strong odor was detected on the patient’s breath, it 
confirmed the diagnosis. It was later posited that the absorption of the onion’s sulfuric com-
pounds into the woman’s blood via the submucosal blood vessels, which were engorged due to 
pregnancy, might have been responsible for this “onion breath.” It is unlikely, however, that the 
ancient Egyptians understood the anatomical and physiological reasoning behind this method.

Other gynecological complications facilitated ancient Egypt’s understanding of the female 
reproductive system. There are indications in the Ebers Papyrus of ancient Egyptians suturing 
postpartum perineal tears and lacerations. Records have also shown references to treatment of 
long‐term complications of pregnancy such as a prolapsed uterus. More interestingly, mention 
is made of vesicovaginal fistulas.

There is no way of knowing how much of the surgical, medical, and anatomical knowledge of 
ancient Egypt is irretrievably lost. However, what survives of that knowledge, exemplified by the 
three papyri discussed here, is remarkable. Thanks mostly to their embalming practices and their 
pioneering work in surgery, the Egyptians of the second millennium BCE achieved a surprisingly 
accurate and detailed knowledge of human anatomy. However, although they identified and 
named a wide range of structures, their ideas about the functions associated with those structures 
(physiology) were very different from ours. During the “renaissance” of anatomical knowledge in 
Egypt, in the Alexandrian Period, Greek rationalism and naturalism led to more refined 
 descriptions and to a grasp of physiology that we find easier to recognize. Indeed, our present‐day 
physiology has descended, in part, from the surviving works of Herophilus and Erastristatus.

1.2  Algeria

1.2.1 Jean Baptiste Paulin Trolard

A hundred years after his death, Jean Baptiste Paulin Trolard’s name endures in the medical 
literature primarily because of his work relating to the anastomotic veins of the cerebral circu-
lation (Figure 1.4). Specifically, the great anastomotic vein, or the vein of Trolard, known to all 
neurosurgeons, records a portion of Trolard’s contribution to neuroanatomy. Algeria has also 
remembered this influential colonist because of his life’s work as a physician, professor, human-
itarian, environmentalist, and French nationalist. Trolard fought deforestation, injustice, epi-
demics, and bureaucracy in northern Africa, and tragically died in the midst of these struggles.

1.2.1.1 Early Life
Trolard was born on November 27, 1842 in the town of Sedan (Ardennes), France. During this 
time, the French were involved in a long and violent conquest of Algeria, which began in 1830 
and was completed in the early 1900s, at a cost of approximately one million Algerian lives. 
Tens of thousands of Europeans, including a large French contingent, settled and farmed much 
of Algeria, and populated the capital city of Algiers. This mass immigration also marked the 
arrival of Paulin Trolard.

Trolard studied medicine at the Algiers Preparatory College of Medicine and began his med-
ical career as a municipal physician in Saint Eugene, a suburb of Algiers. In 1861, the College 
named him anatomy prosector, and in 1868 he defended his doctoral thesis in Paris, entitled 
“Research on the Anatomy of the Venous System of the Encephalon and Skull.”

In 1869, Trolard became the Chair of Anatomy at the Algiers Preparatory College of 
Medicine, a post he held until 1910. As a professor, he had a very clear method of teaching that 
was free of unnecessary erudition, and he published several texts concerning the organization 
of medical studies.
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1.2.1.2 Neuroanatomical Descriptions
In his doctorate thesis of 1868, and then in a subsequent publication in 1870, Trolard described 
one of the three major anastomotic veins of the cerebral circulation. Interestingly, in his early 
anatomical descriptions of his “great annectant” vein, which became known as the “great anas-
tomotic vein” or the “vein of Trolard” (Figure 1.5), Trolard mentioned his contemporary Charles 
Labbé’s (1851–1889) description of the vein that bears Labbé’s name. This latter vessel forms 
the major communication between the superior and inferior cerebral veins, creating an anas-
tomotic route between the superior sagittal sinus and the middle cerebral vein and, therefore, 
the cavernous sinus. It is normally present in the non‐dominant hemisphere and found at the 
level of the postcentral sulcus. The vein of Trolard may be duplicated and is usually directed 
forward against the direction of flow of the superior sagittal sinus. Aran et al. indicated that 
injury to this large, superficial drainage vein, recognizable by the sixth or seventh month of 
fetal life, may result in venous hypertension, with manifestations that include seizure and focal 
neurological deficits. Labbé believed that adding the modifier “antérieure” to the vein of Trolard 
was appropriate:

One can find, behind the vein described by Monsieur Trolard, another vein, almost 
equally important, like the former playing an anastomotic role between the sinuses and 
that has never been reported before. The last one should be called the greater anasto-
motic posterior cerebral vein.

Trolard also described a venous anastomosis at the base of the brain, which is the venous 
equivalent of the circle of Willis. This venous “circle” is composed of the anterior cerebral and 
communicating veins, the basal vein of Rosenthal, and the posterior communicating and lateral 
mesencephalic veins (Figure 1.6). While in Algiers, Trolard published various neuroanatomical 
papers on other topics, including olfaction, the middle meningeal veins, the joints of the spine, 

Figure 1.4 Jean Baptiste Paulin Trolard 
(1842–1910). (Source: Courtesy of the 
Bibliothèque interuniversitaire de médecine 
et d’odontologie, Paris, France.)
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and the spinal cavity. He wrote that the vertebral vein acted like a dural venous sinus, as it sur-
rounds the vertebral artery extracranially via multiple secondary channels linked by several 
septae and trabeculae. Trolard described a “net” or venous plexus, which now bears his name, 
and which surrounds the hypoglossal nerve while within the hypoglossal canal. He also 
 correctly described the spinal dural cul‐de‐sac as terminating at the second sacral vertebrae, 
even in infants, which went against classical descriptions. Although Luschka studied the 
uncovertebral joints in 1858, Trolard is given credit for naming them in 1892. He described a 
ligament that connects the anterior spinal dura mater to the posterior longitudinal ligament 

Figure 1.5 Drawing taken from 
Labbé’s work on the superficial 
cerebral veins of the lateral brain, 
demonstrating the veins of Trolard 
(GAA) and Labbé (GAP). Interestingly, 
Trolard’s original description of the 
vein that bears his name did not 
include figures.

Figure 1.6 Cadaveric photo of the base of the 
brain. For reference, note the olfactory tracts 
and midbrain in the cross‐section. Note the 
venous ring encircling the mammillary bodies 
and the floor of the third ventricle. The 
anterior cerebral veins are seen leaving the 
longitudinal fissure. Note the anterior 
communicating vein between the two 
anterior cerebral veins and the deep Sylvian 
vein (upper arrow). An anastomotic vein 
(lower arrow) is seen linking the basal vein of 
Rosenthal just posterior to the mammillary 
bodies. Note that the floor of the third 
ventricle has been perforated. (Source: With 
permission from Loukas et al. 2010.)



1 Africa10

and called it the “ligament a sacral anterius.” The so‐called “curtain sign” is due to the ligament 
of Trolard (sacrodural ligament of Trolard) and its partitioning of blood/tumor anterior to the 
spinal dural sac. Although Cruveilhier, Luschka, Henle, and Meyer had described the lacunae 
lateralis earlier, they carry the eponym “Trolard” and were described by him as the “lacs san-
guins.” Trolard is credited with first describing connections of regional veins to the arachnoid 
(Pacchionian) granulations and observing that

The veins which open into the superior longitudinal sinus are described as opening into 
that canal in a direction contrary to the blood current. This is not quite true. The little 
veins, especially the anterior ones, open directly, or from before backwards, into the 
sinus. As to the two or three large veins, they communicate with the sinus from behind 
forward. But one must not overlook the fact that these anastomotic veins place in com-
munication the superior longitudinal sinus with the superior petrosal and lateral sinuses. 
These anastomotic veins which are accessory to the great sinus must have the same 
direction that this last one had.

1.2.1.3 Battling Epidemics in Algeria
Trolard also dedicated much of his career to fighting contagious diseases and epidemics in 
Algeria. He was a major proponent of free vaccination for all indigent peoples and was respon-
sible for procuring bacteriology and parasitology laboratories in Algiers. Even more remarka-
ble was his work in combating rabies, a usually fatal disease at that time. Fascinated by Louis 
Pasteur’s work on rabies and vaccination, Trolard went to Paris to visit him and to ask him to 
create an Institute in Algiers for the investigation of vaccination against rabies. Pasteur agreed, 
and in 1894, Professors Trolard and Henri Soulié, both of the Algiers School of Medicine and 
Pharmacy, founded the L’Institut Pasteur d’Algérie and established a rabies and smallpox 
 vaccine department. Trolard went on to develop vaccines for anthrax and sheep pox. Although 
he lacked material resources to upgrade laboratories and develop research extensively, the 
Institute became the center of scientific research for Pasteur’s methods in Algeria.

1.2.1.4 Conflict with France
For his efforts in studying the anatomy and physiology of the venous system, Trolard was 
awarded the Lallemand Prize (1800 francs) by the Academy of Sciences in Paris in 1893. 
Nevertheless, his commitment was to his work in Algeria. In addition to his professional 
responsibilities at the medical school, his duties at the Pasteur Institute, and his involvement 
with the League of Reforestation, Trolard was also involved in the local governance of Algiers, 
serving on the local governing council for much of his time in Algeria.

Despite his various positions, Trolard was described as “ennemi de la notoriété et dédaigneux 
des honneurs” (an enemy of notoriety and disdainful of honors). This led him into direct con-
flict with French authorities, particularly with the Gouvernement Général and the délégations 
financières with regards to his reforestation efforts. Paris disagreed with and was openly  critical 
of his views, and Trolard regularly countered with his own scathing criticisms, often via his 
numerous publications. This predisposition to flout authority would eventually lead to the end 
of his career and, possibly, his death.

1.2.1.5 One Man’s Legacy
Jean Baptiste Paulin Trolard, physician, anatomist, husband, and father, died in Saint‐Eugène, 
Algeria on April 13, 1910, curiously soon after being “expelled” from Algeria. He had hoped to 
retire to his native France. Although he will forever be remembered by the anatomical 
 structures bearing his name, specifically the greater anastomotic vein, his life meant much 
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more to the countless people saved through his efforts, to the countless students he trained as 
physicians, and to the country he strove to make better. Algeria has remembered Trolard via a 
town, a church, and a street bearing his name.
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Some of the earliest contributions to anatomy arose from a number of Asian civilizations, 
including China, Japan, and India. China’s medical practices were centered around the concept 
of the two opposite forces of yin and yang, with various organs attributed to either one or the 
other. However, a lack of dissection – primarily due to superstition – led to many misconcep-
tions about the body in this country. Much of Japan’s knowledge of anatomy originated in 
concepts that arrived from China. However, the Japanese appear to have more readily embraced 
the exploration of the human form, with some influence from European traders and physicians. 
India’s anatomic knowledge was influenced by both regional cultures and invading nations. 
It made significant and early advances in surgery, which necessitates some working knowledge 
of the human body.

2.1  China

Huang di was the third of the legendary “Five Emperors,” known as the “Yellow Emperor”; he is 
said to have ruled from 2696 to 2598 BCE. He was the first sovereign of civilized China and is 
recognized as the common ancestor of the Han Chinese. He is also called “Xuanyuanshi,” after 
Xuanyuan Hill, the place of his birth (in the northwest of present‐day Xinzheng county, Henan 
province), and “Youxiongshi,” after his capital (present‐day Xinzheng county). Huang di is 
credited with civilizing the earth and inventing such things as the wheel, the compass, and 
coined money. Interestingly, he became a chief deity of Daoism during the Han Dynasty. His 
best known contribution to anatomy was the Nei Jing (“Internal Organs”), which forms the 
basis for traditional Chinese medicine and, as legend has it, was written as a narrative of 
 questions between Huang di and his servant and chief physician, Qibo. Although traditionally 
entirely attributed to Huang di, several authors probably wrote the Nei Jing over a long 
period of time.

The Nei Jing divides the internal organs into five zangs (the yin, solid organs) and six fus (the 
yang, hollow organs). The zangs are the liver, heart, spleen, lungs, and kidneys; the fus are the 
gall bladder, stomach, large intestine, small intestine, bladder, and “burning spaces.” There is 
controversy as to the function and location of the burning spaces. The zangs store but do not 
eliminate, while the fus eliminate but do not store. The Nei Jing says, “we read that the liver 
stores the blood, which contains the soul; that the heart stores the pulse, which contains 
the spirit; that the spleen stores nutrition, which contains the thoughts; that the lungs store the 
breath, which contains energy, and finally, that the kidneys store the germinating principle, 
which contains the will.” By applying the five‐element theory to the organs, Huang di attributed 
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tastes, colors, and emotions to them. For example, the liver is sour, brown, and the center of 
anger; the heart is bitter, red, and the seat of happiness; the lungs are spicy, white, and the base 
of sorrow; and the kidneys are salty, black and the core of fright. These correlations play an 
important role in the diagnosis and treatment of patients in traditional Chinese medicine. 
If someone is deficient in kidney qi (life energy), it is recommended that they wear black and 
eat salty food.

Huang di also uses the analogy of the state to describe the functions of the organs and viscera:

The heart is the king who directs the body, the lungs are the promulgators who carry out 
his orders. The liver is the general whose duty is to meditate carefully. The gall bladder 
is the central legal officer, who makes judgments. The pericardium is the minister who 
brings happiness. The spleen is the officer of granaries who creates the five tastes. The 
large intestine is the officer of communications. The small intestine is the receiving 
office in which digestion is performed. The kidney is the officer of vigor or strength who 
serves through his intellect. The three burning spaces constitute the sewage system from 
which all the canals drain into the bladder where the fluid is stored; after having been 
acted upon by the air, it is finally passed out.

Although the language and imagery used in the Nei Jing are lyrical, the concepts of the 
functions are surprisingly insightful. However, some descriptions are more concrete, such 
as that the “small intestine is attached to the spine posteriorly and the naval anteriorly.” 
With the great stress on schematization (i.e., lack of detail), the picture of anatomy became 
very stylized.

A large emphasis is placed on the measurements of the organs and on their relationships to 
one another. It seems certain that the ancient Chinese anatomist had a strong curiosity in 
determining physical standards, as exemplified by the following distances found in the Nei Jing 
(translated into English units):

Width of the mouth: 2.5 inches
Distance from the teeth to the epiglottis: 3.5 inches
Weight of the tongue: 10 ounces
Width of the tongue: 2.5 inches
Length of the esophagus: 1.5 feet
Diameter of the rectum: 2.5 inches

Even if human dissection was not condoned at the time the Nei Jing was written, observations 
of the internal aspect of the human body were obviously being made – ostensibly, on the dead 
following battle or after trauma to the abdomen or chest.

2.1.1 Correcting the Errors in the Forest of Medicine

Wang Qingren (1768–1831) was a physician during the Qing Dynasty (1644–1912), when 
Chinese scholars were beginning to question traditional teaching and belief systems. Much of 
traditional anatomical teaching was still based on the Nei Jing. Division occurred between 
those who regarded the classic Chinese texts as infallible and indisputable and those 
who  thought of them as simply documents that should be examined and discussed. 
This   atmosphere no doubt had quite an influence on Wang. With his book, Yi Lin Gai Cuo 
(“Correcting the Errors in the Forest of Medicine”), he attempted, after 42 years of study, to 
depose the ancient teachings that had been passed down to him (Figures 2.1–2.4). Yi Lin Gai 
Cuo was first published in 1831, as a response to the Nei Jing. Wang touted direct observation 


