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SUMMARY 
 
  Evidence primarily from historical considera-

tions is gathered to compare a variety of approach-
es to the teaching and learning of gross 
(topographical) human anatomy. The historical 
approach adopted is not just a chronological ap-
proach to the development of pedagogy but is con-
ceptually based to underline the changing culture 
of medicine and the ways in which normal and ab-
normal structure and function have been consid-
ered. Although there is often claimed to be an un-
breachable divide between ‘traditionalists’ and 
‘modernists’ amongst teachers of gross anatomy, 
and although the method of teaching gross anato-
my by means of dissection by the students is fre-
quently referred to as the ‘traditional’ method, his-
torically this method only came into its heyday rel-
atively recently when legislation permitted a suffi-
ciency of bodies to dissect and with the advent of 
experiential learning and the development of the 
idea of students achieving competency skills. Par-
adoxically, the so-called ‘modern’ way (e.g. prob-
lem-based learning, computer-based learning) that 
relies more on library/book work and computer 
simulations harks back to the pre-Renaissance 
scholastic approach. Our findings suggest that, as 
anatomy teaching has moved away from dissec-
tion by students, the culture of medicine has be-
come more inclined towards the disease-based 

model and not towards the functionality (health) -
based model. Overall, we conclude that the main 
focus of attention historically has been the rôle of 
dissection. Where in the past religious authorities 
were foremost in condemning dissection now it is 
academic and postmodernist strictures that deni-
grate historical perspectives. 
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INTRODUCTION 
 

There is a joke that imagines two men driving 
their car aimlessly in the countryside. They are 
lost. Seeing a local farmer, they stop the car and 
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ask for directions to London. The farmer replies: 
“Well, sirs, if I were you I wouldn’t be starting from 
here!” So, in terms of the teaching of anatomy, 
where is ‘here’ and how did we get ‘here’? Where 
we are in the first decades of the 21st century is 
the easy question to answer. For the education of 
healthcare professionals, including anatomical ed-
ucation, we are in a phase of experimentation. A 
variety of educational ideologies abounds and 
what once was a global acceptance of the im-
portance of anatomy, namely through dissection 
and a firm grounding in the biomedical sciences at 
the start of a healthcare course, no longer applies1. 
How we got ‘here’ is the purpose of this article. In 
essence, we describe events in an historical con-
text and show that the evolutionary path taken until 
the latter part of the 20th century has now given 
way to a more revolutionary phase. We do not see 
it as our business to spend much time asking why 
this has happened. That is a question for the read-
er to answer. 

To pose a further question: what is anatomy? 
The name is derived from both the Greek 
(anatemnein) and the Latin (anatomia), meaning to 
cut up (dissect) parts. In today’s terms, for all 
healthcare studies, anatomy is concerned with the 
structure (morphology) of the human body. For the 
purposes of this article, we will give an account of 
the historical development of the teaching and 
learning of only gross (or topographical) anatomy2. 

Furthermore, since medicine has had a longer 
provenance, with other healthcare professions 
(such as dentistry) appearing much later as sepa-
rate professions, inevitably much of our focus is on 
anatomy in a medical context. 

It appears to us that anatomy has had both a 
glorious and an inglorious history. Glorious be-
cause it laid the foundations for all the biomedical 
sciences, because it established the scientific and 
linguistic basis for medicine and other healthcare 
disciplines, and because it allowed the culture of 
medicine to shift from an overemphasis on disease 
and abnormalities to health and normality. Above 
all, its history is glorious because it was an essen-
tial feature of the Renaissance that allowed aca-
demia to abandon the scholastic approaches reli-
ant on the study of long-established texts and ide-
as so that scientists moved towards observation, 
experiment and the questioning of prevailing dog-
ma3. Inglorious because of the way in which anato-
my historically was used as a punishment for crimi-
nals (Figure 1), because of the stigma that some 
societies placed upon the invasive nature of the 
discipline and its procedures, because of the im-
moral ways by which bodies were often obtained 
for anatomical examination (e.g. by Resurrection-
ists)4 (Figure 2), and because of what was thought 
to be a gory anatomical spectacle5. Most particu-
larly, for the perception amongst many in the 
healthcare professions that it is an ‘old-fashioned’ 

Fig. 1 (Left). William Hogarth: The Reward of Cruelty ; plate 4 from the suite The Four Stages of Cruelty  (1751 
CE). Tom Nero, the fictional hero portrayed in Hogarth’s suite of prints, is hung for murder and, as here depicted, he is 
being anatomized with the noose still around his neck and a dog licking his heart. The prints were intended to be a 
form of moral instruction, although it was only 1 year after he produced the print that the Murder Act of 1752 in Britain 
legally permitted public dissection of criminals. The image is clearly a pastiche of the frontispiece of Vesalius’ Fabrica 
but here the students seem uninterested by the results of the dissection! (Public domain artwork). 

 

Fig.  2 (Right). Thomas Rowlandson: The Resurrection Men  (1775 CE). A vivid portrayal of the evil trade of body 
snatching (Burking). (Public domain artwork). 
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discipline where everything that needs to be 
known is known and where it is claimed that its 
practitioners tenaciously hold on to outmoded edu-
cational principles6. We will explore these notions 
mainly by an historical approach that is partly 
chronologically based and partly conceptually 
based. We will therefore follow the development of 
pedagogic philosophies, evaluate the reality be-
hind the view that there are ‘traditionalist’ and 
‘modernist’ approaches, and assess the relation-
ship between anatomical research and teaching.  

At this point it is necessary to momentarily di-
gress by considering whether history is, in Henry 
Ford’s terms, bunk! This belief implies that history 
should be ignored, that novelty is all, and that no 
lessons are to be learned from the past. One might 
also infer that historicism (a progressive direction 
for history as espoused by, for example, Hegel and 
Marx) is invalid7. Whatever one’s view, it is clearly 
the case that medicine and other healthcare pro-
fessions have moved from the occupation of, and 
for, the privileged few to that of, and for, the many 
and to a point where nowadays the ‘mass’ higher 
education systems present in many countries have 
had a significant effect on clinical and anatomical 
education8. This is an issue that needs to be borne 
in mind as we recount the history of anatomical 
education.  

So what are our hypotheses or, more meaning-
fully for the approach we have adopted, from 
whence do we, the authors, come? Where are our 
initial biases and prejudices? In answer, we defy 
the notion that education shows no progress, there 
being flux or movement between elaborate and 
radical philosophies, ideologies and methodologies 
and movement back towards simple and obvious 
concepts. Perhaps in our postmodernist world one 
should not be surprised by those who advocate the 
belief in flux/movements9, particularly since there 
is ever a clash between normative educational the-
ories that wish things to be as they are not and 
historical analyses that demonstrate exactly how 
things were/are! This tension is mirrored in other 
areas. For example, while Baconian and Popperi-
an normative philosophies of science instruct indi-
vidual scientists about their methods and attitudes, 
Kuhn observed that, whatever the prevailing in-
structions/methodologies, scientists and the scien-
tific community just get along and do what seems 
appropriate at the time, with paradigm shifts occur-
ring when crises arise in the existing paradigms10. 
In medical education, until recent times, an evolu-
tionary, pragmatic approach was at play... what 
worked worked, what did not work was swiftly 
abandoned. Nowadays, it might appear that ca-
reers and academic esteem rule in a competitive 
environment that encourages the imposition of un-
tested methodologies that, even in the face of con-
trary evidence, are tenaciously supported else rep-
utations are destroyed. Thus, the very concept that 
educational changes are perforce experimental 

and should be objectively and dispassionately 
evaluated has disappeared because of political 
necessities (or niceties) or because of a postmod-
ernist narrative approach that sees equal validity 
for any analytical approach and/or takes an overtly 
social constructivist view. In our opinion, the result 
is the establishment of educational ideologies that 
seem to care little for subject concerns, for student 
learning, or even patient welfare. The history of 
anatomical education exemplifies such processes 
and gives concern about the learnèdness, abilities, 
professionalism, and even safety, of present day 
recipients of medical/healthcare training11. As 
learning and challenge have been removed, so 
has professional competency and, perhaps more 
damaging, the potential respect of the public and 
of society towards the healthcare professions12. It 
is our belief that anatomy has been at the forefront 
in dealing with these changes, this should not sur-
prise scholars of history… it was ever thus. 

 
ANATOMICAL EDUCATION PRE-
RENAISSANCE (UNTIL CIRCA 1450) 13 
 
The earliest anatomists 

‘The Dark Ages’ and ‘Lost in the mists of time’ 
are expressions often used to describe our poor 
understanding of history prior to the Renaissance. 
Not all was ‘dark’ however14. We have some ap-
preciation of the history of anatomy, particularly in 
relation to the growth of anatomical knowledge, but 
we have scant knowledge concerning the early 
history of the teaching and learning of anatomy. 
Indeed, what we have in this regard is mainly 
about the history of human dissection, whether 
undertaken for research or teaching purposes. 
This is therefore the main focus of what follows15. 

Although primarily concerned with disease, the 
earliest document featuring anatomy (circa the 27th 
century BCE) is attributed to the Egyptian poly-
math, Imhotep16. Between 3000 and 2500 BCE, in 
Egypt, the techniques of embalming and mummifi-
cation employed required at least a minimum 
knowledge of anatomy and consequently some 
kind of ‘dissection’ of corpses was likely to have 
been permitted. During the ancient Indo-Aryan 
civilization (±1500 BCE), dissections were allowed 
and Susrata, a surgeon (6th century BCE), de-
scribed a method to prepare the body for dissec-
tion. It seems that exchanges also took place be-
tween Greek and Indian scholars that influenced 
various branches of knowledge, including medicine 
and anatomy. During the early part of the 7th cen-
tury BCE, Vagbhata published a summary of the 
‘eight branches of Hindu medicine’. At that time, 
however, religious laws prohibited dissections, 
although some dissections were probably conduct-
ed. Meanwhile, in China, medical knowledge was 
strongly influenced by Confucian beliefs. Such be-
liefs centred on achieving a balance between ‘the 
Yin and the Yang’, which determine the Tao (the 
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way). Accordingly, dissection was frowned upon 
and this prohibition persisted until the 18th century 
CE. Despite this prohibition, a dissection was un-
dertaken by Tang Chiai (c1106-1140 CE) who rec-
orded his findings by means of drawings. Much 
before that (c2600 BCE), Huang Ti, reputedly the 
‘Father of Chinese Medicine’, reported that the 
blood is controlled by the heart, indicating a 
knowledge of anatomy. Later, Hua T’o (c208 CE) 
is credited with the production of anatomical charts 
that depicted various organs of the body (Nei-
Chao-T’u). During the later Ming dynasty (1438-
1517 CE), the body was regarded as so sacred 
that neither dissections nor even minor surgery 
were countenanced. 

Around the Mediterranean, Alcmeon of Croton 
from Southern Italy dissected animals circa 500 
BCE. It is also known that he studied human anat-
omy. In Sicily, Empedocles of Agrigento (493-433 
BCE) held to the belief that four elements (Earth, 
Air, Fire, Water) provided the foundations of all 
things (‘Theory of Humours’)17. This theory influ-
enced medical thinking for over 2000 years and 
until Robert Boyle in 1661 CE wrote the Sceptical 
chemist that resulted in the theory being discard-
ed. At this epoch in Greece, Hippocrates (c 460-
377 BCE; Figure 3) considered that 
“Anatomy is the foundation of medicine.. and 
should be based on the form of the human body". 
Despite such strong convictions, he refused to dis-
sect and consequently his anatomical knowledge 
was erroneous (e.g. that the brain was a gland 
secreting mucous). Aristotle, born in 384 BCE in 
Macedonia, dissected animals. His books, De part-
ibus animalium and Historia animalium, gave ac-
counts of his anatomical enquiries. Like Plato, 
however, Aristotle firmly argued against experi-
ment, believing that altering a system removed the 
important functional attributes that categorised all 
things. This view, sustained by religious thinking, 
undermined scientific enquiry for millennia.  In 
Greek Alexandria, Herophilus (born 350 BCE) dis-
sected 600 humans (including condemned crimi-
nals) and, according to Celsus and Saint Augus-

tine, indulged in vivisection! Nevertheless, histori-
cally he has been regarded as the ‘Father of Anat-
omy’. His works on anatomy, although now lost, 
were commented upon by Celsus, Galen, Oriba-
sius and many others pre-Renaissance figures. 
Another Alexandrian, Erasistratus (born 250 BCE) 
has been accused of vivisection and his works are 
also lost to history. Subsequently, the power and 
influence of Alexandria declined and rivalry 
amongst Greek scholars resulted in much perse-
cution and the loss of freethinkers.  

Dissections within the Roman Empire were usu-
ally prohibited. For example, Asclepiades of Bi-
thynus (c.120-130 BCE) founded the Asclepiades 
sect that denounced human dissection. Camus 
Pliny Secundus (23-79 CE) who wrote 37 books 
that are collectively called Historia Naturalis also 
discouraged the study of human body. His influ-
ence remained strong even until the 17th century. 
Cornelius Celsus (c. 30 BCE to 45 CE) on the oth-
er hand, although not a physician, recognized the 
importance of anatomy and even advocated hu-
man dissection. His books  (De Re Medicina) were 
rediscovered during the 14th century CE and pro-
vided a survey of the medical knowledge of that 
time. Marcus Tullius Cicero (106-43 BCE) consid-
ered that superstition and dependence on religion 
were obstacles for the establishment of institutions 
and, in terms of anatomy, this has often been a 
stumbling block for the development of the subject 
(both for research and teaching). In De Natura De-
orum, Cicero presented a theoretical account of 
the structure and function of the human body. In 
later Roman times, during the reigns of Vespasian, 
Hadrian and Severus, some human dissection was 
undertaken; a practice that persisted until the be-
ginning of the 2nd century CE.  

 
The eras of Galen and Avicenna 

The training of the Roman physician, Galen (c. 
129 to 216 CE), provides a good example of how 
medicine and anatomy were taught in ancient 
times. Galen's works influenced our knowledge of 
anatomy until the publication of Vesalius, Fabrica, 
in 1543 CE. Galen (Figure 3) was Greek, born in 
Pergamum, but was based in Rome where, in ad-
dition to providing general medical care, he treated 
wounded gladiators18. Philosophers taught Galen 
medicine/anatomy. Indeed, the philosophical ap-
proach to medical education (contrasting with the 
scientific approach) persisted until well after the 
Renaissance. He thought himself to be a philoso-
pher as well as a physician and he considered 
medicine to be a branch of philosophy. He held to 

Fig. 3. Hippocrates and Galen debating the Material 
Nature of the World . From a mural of the 12th century 
CE at Cattedrale di Anagni (Italy). Perhaps it is a matter 
of irony that the portrayal of two pagans should be cele-
brated in a church that at that time decried the study of 
anatomy. (Photograph by Nina Aldin Thune – Creative 
Commons Attribution-Share Alike). 
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the belief that a physician should be learnèd and 
cultured (pepaideumenos in Greek). Unlike Roman 
physicians who came from the company of slaves, 
Greek physicians (Iatroi) underwent a traditional 
apprenticeship, sitting at the feet of a ‘master’. Fur-
thermore, at the patient’s bedside there would be 
passionate discussions, involving both the ‘master’ 
and apprentices. However, Galen’s training was 
mainly intellectual, with only a minor component 
involving practical demonstrations and clinical ex-
perience. Thus, medical education was a textual 
discipline and the trainee physician was expected 
to recite the texts in a similar manner to the way 
that many Moslems learn the Quran. In Galen’s 
time, the medical literature was extensive but, to 
society at large, medicine was regarded as ‘secret 
knowledge’. Galen believed that the best medical 
training came from listening to the words of his 
‘masters’ and not from the study of books. He is 
reported as saying: “from a book neither the 
helmsman nor the practitioner of any craft can be 
trained. These books are memoranda for those 
who are already learnèd, not a complete education 
for the ignorant”. Galen chose not to follow any 
particular school of medicine but was eclectic in 
his approach. It is claimed that he professed that 
the learning of methods only, without a variety of 
practices in them, was unable to produce well-
trained physicians. He thus followed the 
‘rationalist/dogmatist’ approach generally available 
in his time but, as shown in his writings where 
case histories can be found, he also adopted em-
pirical methodologies. Although Galen was ac-
quainted with the ‘methodist’ school of medicine, 
their rejection of anatomical knowledge was not to 
his liking. His anatomy teachers demonstrated the 
actions of muscles by using fellow students and 
living anatomy of this kind was required since dis-
section of corpses was considered taboo. He re-
lied consequently upon dissection of animals, a 
practice followed throughout his life that had ad-
vantages relating to the development of compara-
tive anatomy but that led to unfortunate errors in 
his understanding of human anatomy. One note-
worthy feature of medical training in Galen’s time 
was that, contrary to today’s reverence for the 
new, the old and traditional were accorded great 
respect. From all of our understanding of Galen’s 
training and opinions, in today’s terms, he would 
be respectful of tradition, would not be tied to any 
particular educational ideology, would expect dia-
logue with those who were masters of their craft 
(not student-directed learning), would demand ex-
periential learning (including dissection) and not a 
bookish education, and would expect the trainee to 
become cultured and philosophically learnèd. 

It is perhaps to be regretted that, because of the 
tyrannical influence of the church in the medieval 
period, the ‘Dark Ages’ lasted in Europe until about 
c. 1000 CE.  At this time, medical and anatomical 
knowledge and expertise passed from Europe to 

Arabia and was particularly evident from c. 800 to 
1100 CE19. Indeed, Arabic became as a result the 
most widely accepted language for medical schol-
ars. Arabic scholars worked mostly by providing 
translations of Greek, Syrian, Persian, and Indian 
texts, but also they also delivered original contribu-
tions. It was because of liberal interpretations of 
the Quran by liberal rulers that discussions con-
cerning anatomy were permitted, even when the 
practice of dissection was prohibited. One of the 
foremost Islamic scholars was the Persian, Avicen-
na (980-1037 CE) (Figure 4)20 who wrote (c1000 
CE) Al-Qānūn fī aṭ-ṭibb (translated as Canon of 
Medicine or Law of medicine). In this book, Avicen-
na gave a classification of human organs and their 
functions. Until Vesalius, Avicenna and Galen pro-
vided the only officially recognised sources of ana-
tomical information. Other Islamic scholars who 
contributed significantly to anatomy include 
Hunain, Ishaq, Hubaysh al-As'am, Ibn Nafees, and 
Al-Hazen. Hunain, with the help of Ishaq and Hu-
baysh al-As'am, wrote treatises (c. 803-873 CE) 
that surveyed medical knowledge of that time. Ibn 
Nafees (1210-1288 CE) practised dissection and 
Al-Hazen (or Ibn-al-Haytham) (965-1040 CE), in 
his work Kitab al-Menazir, departed from humoral 
and teleological traditions in order to formulate a 
theory of vision based on his understanding of the 
eye as an optical system. The modern develop-
ment of medicine would subsequently shift back to 
Europe but the debt to the Islamic scholars for pre-

Fig. 4. Portrait of Avicenna (Abu Ali Sina)  (date and 
attribution unknown – Free Art License). 
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serving medical knowledge that would otherwise 
have been lost is incalculable. 

 
The European Era before the Renaissance 

The birth of great universities and medical 
schools in Europe went alongside a renewal of 
interest in the anatomy of the human body. This 
was to be developed further by recognition of the 
contributions of the ‘ancients’ and by the printing 
process invented by Gutenberg (1454 CE). In ad-
dition, liberal and humanist views undermined the 
influence of religious objections and overcame the 
tendency to look upon the body, not in scientific 
terms, but in mystical terms. Indeed, before the 
rise of universities, a person’s fate was often con-
sidered to be under influence of the planets. Con-
sequently, the depiction of ‘Zodiac Man’ was popu-
lar (Figure 5). To highlight the authoritarian influ-
ence of the Church, in 1300 CE a papal edict from 
Pope Boniface XIII appeared against practice of 
boiling the remains of those who died far away 
from their homes (a custom of the Crusaders).  His 
edict was interpreted by the Church, and by many 
anatomists, as a prohibition on dissection. Despite 
such views, Mediaeval and Renaissance human-
ism provided the cultural background for anatomy 

to advance21. Papal and Venetian liberalism also 
began to remove restrictions on dissection so that 
Bologna (and eventually Padua) became the two 
main universities practising dissection. Further-
more, translations of anatomy texts from the Ara-
bic spread around Europe through the monaster-
ies. However, the scholastic philosophy employed 
in these institutions stultified the evolution of anat-
omy for two more centuries22. 

The University of Salerno in Italy was the first 
recognised European university. There, Roger II of 
Sicily took the decision in 1140 CE that to practice 
medicine it was necessary to demonstrate compe-
tence and knowledge by passing appropriate ex-
aminations. Several important academics at the 
University of Salerno would affect the history of 
anatomy. For example, Constantinus Africanus (c. 
1020-1087 CE), being multilingual, was able to 
translate many anatomical treatises especially Al 
Maleki (the royal book). In addition, Cophon wrote 
a standard work of reference for the learning of 
anatomy in the 12th century CE (De Anatomia Por-
ci). Unusually for the period, the university opened 
its doors to female students (including for the study 
of medicine). The university was not however the 
first to undertake human dissection. This honour 
falls to the University of Bologna, the first dissec-
tion occurring in 1156 CE. Amongst the distin-
guished professors of anatomy at Bologna prior to 
the Renaissance were Bartolomeo da Varignana, 
Henri de Mondeville, Mondino de Luzzi, Taddeo 
Alderotti. All undertook dissection for the teaching 
of anatomy. In 1240 CE, an edict of Frederick II 
(the Holy Roman Emperor) stipulated that all sur-
geons should study anatomy for a year and 
demonstrate their competence in anatomy. One 
human dissection was allowed every five years. To 
be eligible to sit an examination, a surgeon had to 
prove legitimacy of birth, be aged 21 years, be 
trained for at least seven years in medicine, and 
have studied the works of Hippocrates, Galen, Avi-
cenna, and Aristotle. On passing the examinations, 
the title of ‘Magister’ was conferred.  

Mondino de Luzzi (1276-1326 CE) taught anato-
my to medical students and members of the gen-
eral public during one of the first dissections of the 
human body in 1315 CE at the university23.  He 
held the post of Professor of Anatomy for 20 years 
at the University of Bologna and wrote in 1316 CE 
De Omnibus Humani Corporis Interioribus Mem-
bris Anathomia, one of the first anatomy books. In 
this book, he provided instructions for dissecting 
(without illustrations). However, he only reiterated 
Galen's version of anatomy and inconsistently em-
ployed anatomical nomenclature derived from Ara-
bic names. Despite these criticisms, Mondino de 
Luzzi’ s work influenced the way of teaching anato-
my (and especially dissection) for a considerable 
time in many different European universities.  

The University of Bologna officially approved the 
practice of human dissection in 1405 CE and this 

Fig. 5. Johannes de Ketham: Woodcut of Zodiac Man 
from Fasciculo di medicina  (1495 CE). The text is 
thought to provide practical advice about the correct tim-
ing of medical procedures. For example, treatments for 
the head would not be advisable when the Sun is in Ar-
ies! (Public domain artwork). 
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came as a result of the work of Nicolo Bertuccio (c. 
1300-1347 CE) who established dissection as the 
main means of teaching anatomy. As for Mondino 
de Luzzi, he taught anatomy by dissection from an 
elevated chair. Later, Alessandro Benedetti (c. 
1450-1512 CE) wrote Anatomice (1497 CE) and 
also practised dissection. The mediaeval anato-
mists who were the successors of Mondino de 
Luzzi commented on his treatise Anathomia, which 
recognized anatomy as a distinct discipline and not 
as part of surgery. Antonio Benivieni (1443-1502 
CE) followed by writing De Abditis Nonnullis ac 
Mirandis et Sanationum Causis and by practising 
autopsies. From his descriptions of the causes of 
symptoms and the determination of organs re-
sponsible for diseases emerged the discipline of 
pathological anatomy (1507 CE). 

The dissecting room at Bologna had a major in-
fluence on the hierarchy of universities that per-
tains even today. The hierarchy within the dissect-
ing room, instituted by Mondino de Luzzi, required 
that the Professor, on his Chair, oversaw proceed-
ings, the Reader below the professor provided in-
structions from the recommended text (usually Ga-
len or Avicenna), while Lecturers and Demonstra-
tors performed the dissection at floor level (Figures 
6,7). This hierarchy, together with the academic 
titles, remain in existence in many universities 
throughout the world, regardless of the subject 

discipline. 
The most important mind of that time after Mon-

dino de Luzzi was probably Giacomo Berengario 
(1470-1550 CE). Working in Bologna (1502-1527 
CE) and Rome, he made amendments to Mondi-
no's book and produced 21 woodcut plates; illus-
trations not only produced for the benefit of medi-
cal students and practitioners but also for artists. 
He wrote two books, Commentaria Super Anato-
mia Mundini (1521 CE) and Isagogae Breves 
(1522 CE), based on more than 100 human dis-
sections. Berengario also was accused of human 
vivisection (seemingly the last recorded incidence 
in history). Other notable anatomists at Bologna 
before Vesalius were Alessandro Achillini (1463-?
1512 CE) and Niccolo Massa (1485-1569 CE). 
Achillini wrote Anatomice, Siue Historia Corporis 
Humani in 1502 CE, in which are recorded his own 
observations and not just received wisdom! Nicco-
lo Massa was a Venetian who wrote Liber Intro-
ductorius Anatomiae Siue Dissectionis Corporis 
Humani (1536 CE). Followed Mondino’s principles, 
he incorporated in his works some of his own ob-
servations from human dissections and challenged 
the descriptions of Galen that prevailed at that 
time. Elsewhere, mention should be made of Gio-
vanni Battista Canano (1515-1579 CE) who gradu-
ated from, and was professor at, Ferrara. He pub-
lished a book Musculorum Humani Corporis Pictu-
rata Dissectio with 27 illustrations based on human 
dissections.  

Beyond Italy, in France, two universities existed 
in this period. The oldest was in Montpellier, the 
other was the University of Paris. In 1000 CE, a 
‘magistri physici’ existed at the University of Mont-

Fig. 6 (Left). Johannes de Ketham: Woodcut from Fasciculo di medicina  (1495 CE). Ketham was a German phy-
sician who was not the author of the Fasciculo but was its owner. The book is the first illustrated medical text in print. 
(Public domain artwork) 
 
Fig. 7 (Right). The Dissecting Room at Bologna  (reconstructed after war damage in WWII). Note the “Chair” for 
the Professor and the lectern for the Reader in front of the dissecting table. (By kind permission of The Archiginnasio, 
Bologna) 
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pellier and there Arnold of Villa Nova (1235-1311 
CE) translated Avicenna’ s works. After 1314 CE, 
dissections were opened to the public (on the pay-
ment of a fee) and from 1376 CE a body of an exe-
cuted criminal was available for dissection annual-
ly. Guy de Chauliac (1300-1368 CE) established at 
Montpellier the Bologna tradition of teaching anat-
omy and wrote the Cyrurgia Magna (1363 CE). 
Henri de Mondeville (1260-1320 CE), another pro-
fessor at Montpellier, encouraged the study of 
anatomy and devised a test for anatomy. He pub-
lished in 1314 CE a series of 13 anatomical minia-
tures that are well known in the history of anatomy 
and in the history of art. The University of Paris 
was opened towards the end of the 12th century 
CE. Gilles de Corbeil of Salernum, physician of 
King Philip, began in 1210 CE the teaching of 
medicine in Paris. In 1404 CE, a stone in the 
gallbladder was found in a body dissected in Paris. 
The method of teaching anatomy of Mondino de 
Luzzi was employed for the dissection of the Bish-
op of Arras. Guido de Vigevano (Gui de Pavie), 
physician of King Philip de Valois of France, wrote 
a book entitled Anathomia, Liber Notabilium Philip-
pi Septim with 18 coloured drawings. It was the 
first time that the human body was divided into 
three parts, abdomen, thorax, and head, for the 
purposes of teaching anatomy. Jean Fernel (1497-
1558 CE) at the University of Paris wrote the first 
chapter of Universa Medicina (1554 CE). This 
book served as an introduction to functional anato-
my. Fernel was adamant that students should 
learn anatomy through dissection rather that by 
looking at books and pictures. Another notable 
French anatomist was Charles Estienne (?-1564 
CE). He was assisted by Etienne Riviere who per-
formed the dissections and drew the illustrations 
for Estienne’s book De dissectione Partium Cor-
poris Humani (1545 CE). The book contained 62 
high-quality, full-page plates, but they lacked ana-
tomical accuracy.  Many personal observations 
made during dissections were however included in 
the book and it is one of the first books of dissec-
tion with illustrations. 

In Britain, the Universities of Oxford and Cam-
bridge opened in 1167 CE and 1217 CE respec-
tively. There was no teaching of surgery and medi-
cal tuition was based upon that within the Universi-
ty of Paris. From Germany, Johannes Dryander 
(originally Eichmann; 1500-1560 CE) published 
works in anatomy, Anatomia Mundini (1541 CE), 
Anatomia Capitis Humani (1535 CE) and Anatomi-
ae, Hocest, Corporis Humani Dissectionis Pars 
(1536 CE). He created his own illustrations of dis-
section and taught anatomy as a practical disci-
pline (1536-1560 CE). Dryander undertook public 
dissections (amongst the first in Germany). Mag-
nus Hundt (1449-1519 CE), a German philoso-
pher, wrote Antropologium de hominis dignitate, 
natura et proprietatibus, de elementis, partibus, et 
membris (1501 CE), a book containing 120 pages 

of anatomical woodcuts that was the most com-
plete representation of the internal organs at this 
time. 

Finally, mention should be made of Jacobus Syl-
vius (1478 -1555 CE) who, as Professor of Anato-
my at Paris, wrote Hippocrates et Galeni Physiolo-
giae Partem Anatomicam Isagoge (1555 CE). His 
work is essentially Galenic with some personal 
observations. Muscles were, until his work, only 
designated by numbers and instead he provided 
them with an anatomical nomenclature. He also 
practised colour injections and was known to be an 
excellent teacher who taught anatomy through 
human dissections. Sylvius was however quarrel-
some and always maintained that Galen was right. 
Although he taught Vesalius the techniques of dis-
section, he fell out with him and the rift has dimin-
ished the contributions of Sylvius in the eyes of 
anatomists ever since.  

In summary, it seems that before the Renais-
sance a tussle existed between anatomists who 
wished for research and teaching purposes to un-
dertake human dissection and the authorities, both 
religious and secular, who wished to prohibit dis-
section. This tussle continues to this day with most 
anatomists still advocating the use of dissection for 
research and teaching and some educational au-
thorities being dismissive of anatomical research 
from the cadaver (the “we know everything there 
needs to be known” attitude) and also of the use of 
the cadaver for teaching (the “teach it all with IT, 
models and MRIs” attitude). Furthermore, anato-
mists at this early period were keen to describe the 
healthy, functioning body to understand how dis-
ease might arise and this was a significant change 
to the culture of medicine that, nowadays, might be 
in reverse because of teaching that emphasises 
disease24. 

 
ANATOMICAL EDUCATION POST-
RENAISSANCE25 

 
Often the names da Vinci and Michelangelo 

come to mind when thinking of the Renaissance. 
Both these great artists were also anatomists. Both 
learned their anatomy, considered by them to be 
essential for developing their craft as drawers, 
painters and sculptors of the human figure, initially 
by observing dissection and subsequently by un-
dertaking their own dissections. For Michelangelo, 
anatomy was essentially a means to an end26. For 
da Vinci, however, his anatomical studies became 
the end in itself27. At first, the studies of da Vinci 
followed the misguided, hence incorrect, notions 
about anatomy promulgated by religious and secu-
lar authorities and the pre-Renaissance anato-
mists. In particular, his disdain for female anatomy 
and for the sexual act is evidenced by quite gro-
tesque drawings that, for example, erroneously 
have a tract leading from the womb to the nipple 
(Figure 8). Furthermore, he drew connections be-
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tween the brain, spinal cord and the circulatory 
system that have more in common with the theory 
of humours and with mystical considerations than 
with close observation and scientific investigation. 
Later, however, da Vinci followed his true nature 
and trusted his senses and powers of observation 
to produce anatomical drawings of great accuracy 
(and beauty) (Figure 9). In our opinion, it should be 
regarded as shameful that da Vinci’s anatomical 
investigations remained hidden from public and 
scientific view and that his intended book was 
therefore never realised (as was unfortunately the 
case for too many of his projects). It was only in 
the last 150 years that historians and anatomists 
became aware of da Vinci’s anatomical work; a 
situation that, if it were otherwise, would have giv-
en da Vinci, and not Vesalius, the title of ‘Father of 
Modern Anatomy’. 

 
The era of Vesalius 

Andries van Wezel, more commonly known as 
Andreas Vesalius, was born in Belgium in 1514 
CE28. His influence on anatomy as a science and 
anatomy as an academic discipline is incalculable. 
He also had a profound effect on science in gen-
eral, on the culture of medicine, and on principles 
of anatomical education that have been followed 
up to present times.  

Vesalius began his medical education at the Uni-

versity of Louvain where initially he received a 
general education, graduating with an arts degree 
in 1532 CE. Louvain was well known at the time 
for its tolerance of progressive, and humanist, ide-
as. The education was based largely on lectures 
with occasional (private) lessons or tutorials. It is 
recorded that Vesalius showed considerable inter-
est in philosophy while at the university and that he 
admired those who defied conventional wisdoms. 
In 1533 CE, after Louvain, Vesalius (aged 19) en-
tered the medical school of the University at Paris. 
There he continued to associate with humanists 
and Nicolas Florenas (physician to Emperor 
Charles V) guided him by recommending a practi-
cal system for studying the ‘Hippocratic arts’. In 
Year 1 of medical studies at Paris, students under-
took courses in pharmacy/herbal medicine and 
what at the time stood for physiology. In Year 2, 
added to pharmacy/herbal medicine were patholo-
gy and surgery while in Year 3 materia medica 
entered the curriculum. Year 4 provided continuing 
study of physiology, surgery and pathology. 
Throughout, the student would be assigned to pro-
fessors who taught them ‘natural subjects’, includ-
ing botany and anatomy. The tuition was mainly 
delivered by lectures (2 per day) and the anatomy 
lectures were heavily based on the principles of 
Hippocrates, Galen and Avicenna. Indeed, the 
anatomy teaching (through the influence of Sylvi-

Fig. 8 (Left). Leonardo da Vinci: Hemisected Man and Women in Coitus  (1492 CE). This illustration, showing a 
sexual act that was distasteful to da Vinci, is full of anatomically inaccurate information that relates not to observation 
but to prevailing medieval and mystical views. (Photograph by Luc Viatour – GNU Free Documentation License). 
 
Fig. 9 (Right). Leonardo da Vinci: Dissections of the Muscles of the Arm  (1510/11 CE). Casting aside mysticism 
and conventional “wisdoms”, da Vinci trusts his powers of observation to record the anatomy and functions of limb 
musculature. (By kind permission of the Royal Collection Trust/©Her Majesty Queen Elizabeth II 2014). 
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us) was deeply respectful of Galen. Most of the 
anatomy taught in the early part of the medical 
course was concerned with osteology, but there 
was an annual public demonstration of human 
anatomy on a cadaver. In addition to the ‘natural 
subjects’, other professors were assigned for the 
‘non-natural subjects’ (hygiene) and ‘subjects con-
trary to nature’ (pathology and therapeutics). It is 
known that Vesalius had contempt for the teaching 
of anatomy at Paris. Firstly, he disliked the hierar-
chical system that meant that professors did not 
dirty their hands with the dissection29 and he re-
ceived huge criticism for carrying out dissections. 
Secondly, Vesalius insisted that dissection skills 
were self-taught. Many of the criticisms came from 
his assigned tutor, Jacobus Sylvius, who, in addi-
tion to being a ‘dyed in the wool’ follower of Galen, 
was renowned for having a very unpleasant per-
sonality. Like Sylvius, however, Vesalius learned 
much anatomy from animal dissections. He also 
studied bones that he stole from cemeteries. In the 
early years, Vesalius was himself a supporter of 
Galen and he assisted in the publication of books 
that promulgated Galenic views. In Vesalius’ time, 
human dissection throughout Europe was usually 
deemed immoral, both in society and by the 
Church. Even in liberal institutions such as Louvain 
anatomy was not considered appropriate for medi-
cal education, astronomy being preferred! Despite 
such views, respect was shown to those who were 
dissected (even for criminals) since the dissections 
were often accompanied by the saying of Requiem 
Mass30. 

Vesalius claimed that, while at Paris, he alone 
undertook human dissection. There is no truth in 
this since Charles Estienne around the 1530s CE 
dissected and provided drawings that illustrated 
his findings. In 1536 CE, Vesalius was forced to 
leave Paris, without his medical degree, because 
war made him an ‘enemy alien’. Back at Louvain, 
Vesalius took part in the vicious arguments con-
cerning the efficacy of ‘bloodletting’. Unusually for 
that university, Vesalius possessed a human skel-

eton that he claimed he brought with him from Par-
is… another untruth since it was found to belong to 
a local inhabitant. Furthermore, for the first time in 
18 years Louvain witnessed an autopsy (of a 
young noblewoman) conducted by Vesalius and 
this event was a stimulus to further anatomical 
investigations. Indeed, Louvain awarded Vesalius 
the title of ‘Anatomy Instructor’. This was not nec-
essarily a blessing since there appeared to be 
much jealousy amongst his peers and teachers. In 
1537 CE, Vesalius presented his baccalaureate 
thesis. This was concerned with medical terminolo-
gy and involved the naming of anatomical struc-
tures using Arabic, Greek and Latin terms. Thus, in 
Vesalius’ time it was expected that a student of 
medicine had a duty to add to medical knowledge 
and not just receive it… a notion that is nowadays 
mainly reserved for those undergraduates who, in 
addition to studying for a medical degree, opt also 
to take a science degree. Furthermore, as is obvi-
ous from our account so far, anatomical research 
and anatomical education were closely entwined in 
this early part of the history of the discipline. In 
today’s universities, research and education have 
too frequently become disentangled and separat-
ed, despite frequent statements suggesting that 
universities provide research-led curricula. Thus, 
science degrees provide opportunities for medical 
(and other healthcare) students to conduct re-
search in at least a research-aware curriculum31.  

On receiving his medical degree, Vesalius relo-
cated to the University of Padua (Figure 10). The 
school of medicine there was large for its time and 
was renowned for providing many medical publica-
tions. Unlike other schools, Padua emphasized 
anatomical studies and also clinical demonstra-
tions at the patient’s bedside.  On completing his 
final examinations for his doctorate, involving viva 
voce examinations32, Vesalius was elevated to the 
status of professor of surgery and he immediately 
gave anatomical demonstrations, showing human 
specimens alongside dissections of dogs for com-
parison. Concerning the order of dissection, exam-

Fig. 10. The Dissecting Room at Pad-
ua University (inaugurated 1595 CE).  
The university, acceding to the wishes 
of anatomists and students, built this 
permanent anatomy theatre not just for 
the spectacle of human dissection but 
also for the consideration of natural 
philosophy and an understanding of the 
condition of Mankind. (By kind permis-
sion of Professor Raffaele de Caro, 
University of Padua). 



 B.J. Moxham and O. Plaisant 

229 

de la Clinique (1963)34. Vesalius also helped uni-
versities generate knowledge from experience and 
observation and not on scholastic principles that 
merely relied upon reading and reinterpreting ex-
isting texts. Educationally, he came down from his 
professorial chair onto the floor of the dissecting 
theatre to perform and demonstrate his anatomy29. 
However, this method of teaching was an adapta-
tion of the traditional, indeed semi-scholastic, ap-
proach that relied upon those learning anatomy to 
only observe the results of the ‘master’s work’. 
That said, students did play an important part in 
the development of anatomical pedagogy and this 
aspect has not been well documented, even 
though written records of their experiences exist. 
Cynthia Klestinec35 has pointed out that the stu-
dents were not passive consumers of their teach-
ers’ ideas but demanded that the medical peda-
gogy should reflect the recent discoveries emanat-
ing from human dissection. Indeed, by their insist-
ence on “seeing for themselves”, and by welcom-
ing the rare opportunity to dissect for themselves, 
the students helped in establishing permanent 
anatomy theatres. 

With the realisation that the works of Galen and 
Avicenna were flawed, anatomists cast off their 
inhibitions, became increasingly curious, and un-
afraid of religious and scholastic strictures. Follow-
ing in the footsteps of Vesalius, anatomy became 
one of the most important and productive areas of 
research in the burgeoning European scientific 
community. Furthermore, the findings had to be 
demonstrated and passed on to medical trainees 
and consequently, for both research and educa-
tional purposes, more human cadavers needed to 
be obtained. Many important anatomists contribut-
ed to anatomical knowledge, although they largely 
persisted in the ways by which anatomy was 
taught, albeit now being less reliant on lectures 
alone but incorporating anatomical demonstra-
tions/dissections. The next important step for anat-
omy occurred 50 years after the death of Vesalius 
with the work of William Harvey in England. 

 
The era of William Harvey 

Generally referred to by medical historians as the 
‘Father of Physiology’, because of his investiga-
tions on the circulation of the blood, Harvey was a 
skilled anatomist (Figure 12)36. Whether as an 
anatomist or as a physiologist, Harvey advocated 
only coming to conclusions about a scientific or 
medical problem after critical evaluation of existing 
knowledge against experimental findings. Thus, 
with Vesalius, he pushed medicine (and indeed 
medical education) from an observational to an 
experimental science. His studies at Padua over a 
4-year period were necessitated by the lack of 
anatomy and dissection at Cambridge. Many of the 
European universities at this time were ‘magistral’ 
in that the professors governed and ruled on the 
educational and scholarly requirements, this pat-

Fig. 11. Skeleton in Contemplative Pose with Me-
mento Mori  from Andrei Vesalius’ De humani corpor-
is fabrica librorum epitome  (1543 CE). An image from 
one of the first atlases of human anatomy showing oste-
ology, not in the context of postmortem anatomy, but as 
if in life. (Public domain artwork; Special Collections Uni-
versity of Glasgow). 

ination of the abdomen was followed by the thor-
ax, then the head, neck and brain, and finally the 
extremities. Remarkably for the age when the 
text was all and images were regarded as unnec-
essary, Vesalius produced pictorial charts that he 
distributed to his students. It is worth recording 
that not only was dissection deemed immoral but 
also the act of illustrating human anatomy was 
considered to be blasphemous! Vesalius’ most 
productive period as an anatomist came during 
his stay in Italy. Here, he realized the errors of 
Galen and Avicenna and, taking courage, dared 
to contradict their principles and knowledge, 
leading to the publication of the greatest book in 
the history of anatomy, De Humani Corporis Fab-
rica (On the Fabric of the Human Body) (Figure 
11)33.  

Vesalius is as significant to the history and cul-
ture of the Western World through science as 
Galileo, having more to offer than just the foun-
dation of human anatomy on lines contrary to the 
views of Galen. He changed the culture of medi-
cine from reliance on disease to an understand-
ing of functionality and health, a notion highlight-
ed by Michel Foucault in his book, La Naissance 
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tern continuing worldwide until recent times. How-
ever, at Padua in Harvey’s time the ‘studia’ made 
decisions and consequently the students had a 
considerable influence upon their own education 
(see comments above concerning the students’ 
role in establishing permanent anatomy theatres). 
Indeed, there was a ‘congregation’ of students 
who, with an executive general, provided the gov-
erning body of the university. This is perhaps a 
lesson for today’s universities that should recog-
nise that the ‘community of scholars’ comprises 
just academics and students (not managers) and 
that curricula should have a component of student-
centred education37. 

During the 16th and 17th centuries CE, to be the 
‘Lecturer of Anatomy’ was to have considerable 
esteem. This was the case for Harvey whose 
notes for his anatomy lectures are still available for 
perusal. These notes not only showed that Harvey 
was well versed in contemporary views of anato-
my, and was a researcher of considerable ability, 
but also demonstrated that he had firm views 
about how anatomy should be directed and about 
its importance in medical education. Amongst his 
directives are the following rules and observa-
tions38: 

“Cut up as much as may be in the view of all, that 
practical skill may be learned together with theoret-
ical knowledge.” 

“The end of Anatomy is knowledge of the part, 
why it exists, for what purpose it is necessary and 
what is its use.” 

“For the physician it (anatomy) is to learn what is 
the natural constitution of the body.” 

“Do not speak of anything which, without the car-
case, may be delivered or read at home for… I 
profess to learn and teach anatomy not from books 
but from dissections; not from the tenets of Philos-
ophers but from the fabric of Nature". 

What would such rules and observations imply 
for contemporary anatomy? Harvey would clearly 
have seen anatomy as central to medicine, would 
have required an understanding of matters relating 
to health before trying to understand disease, 
would have required the acquisition of professional 
skills and attitudes and not just facts, and would 
have insisted upon a non-scholastic approach that 
privileged experiential learning through dissection 
over book (or even web-based) work. 

It is noteworthy that Harvey took 14 years to ob-
tain his medical degree. This compares with to-
day’s 5 to 7 years, although it must be recognised 
that many years of postgraduate training and ex-
aminations are nowadays required to develop the 
competent practitioner. Furthermore, although Har-
vey was educated through a European university 
system, many healthcare practitioners learned 
their craft by apprenticeship or by private means 
and the university medical school is a relatively 
recent development. 

 

The development of the medical school 
Medical training was particularly well organised 

in Italy, France, the Netherlands and Germany, 
where curricula comprising compulsory lectures 
and practicals led to the requirement to pass for-
mal examinations. In such institutions, anatomy 
and dissection were important components of their 
courses, although as we have already reported the 
teaching was most often based on the works of 
Galen and Avicenna. Nevertheless, until quite re-
cent times many doctors received their training by 
attending private lectures and by a system of ap-
prenticeship39. There was little practical anatomical 
tuition and some surgical authorities (e.g. the Guild 
of Barber Surgeons in the UK) strictly forbade dis-
section by those under apprenticeship. One of the 
most famous of private medical schools, where 
anatomy was an important component of the tui-
tion, was founded by William Hunter (c. 1740 CE)
40. Furthermore, he brought together a significant 
collection of anatomical specimens that, being 
designated an anatomy museum, was a major 
contributor to medical students attending Hunter’s 
school. William’s brother, John, joined his bother at 
the school and became one of the most famous 
teachers of anatomy in history41. His methods in-
volved the study of comparative anatomy (having 
described the anatomy of over 500 species), a 
discipline that has Galenic overtones and that has 
now disappeared from most medical/healthcare 
curricula. He strongly believed that “… only by in-
vestigating the changes due to disease in the light 
of a knowledge of the functions of normal tissues 
and organs can surgery be properly applied”42; a 
concept that is being diluted in many of today’s 
healthcare curricula. John Hunter’s museum, now 

Fig. 12. Robert Hannah: William Harvey teaching 
Anatomy to his King  (1848 CE). A portrayal of the 
anatomist and physiologist instructing not just King 
Charles I of England and Scotland but also his son, the 
future King Charles II, who was so enamored of the new 
sciences that he founded the Royal Society (the first 
institution for the promulgation of science along the lines 
of the philosophies of Francis Bacon. (Royal College of 
Physicians, London). 
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at the Royal College of Surgeons in London, was 
novel in that he did not restrict himself to the dis-
play and labelling of specimens but arranged them 
for didactic purposes so that various medical theo-
ries could be presented for analysis and discus-
sion. He also had firm views about the training of 
surgeons, views that were flatly rejected in his day. 
Indeed, it was following a dispute that he had a 
heart attack and died. The schools of Hunter 
trained thousands of doctors, many of whom be-
came prominent in the medical profession, in anat-
omy and in education on both sides of the Atlantic. 

tion of its academics (e.g. Desiderius Erasmus, 
Hermann Boerhaave, Alexander Monro, Antoni 
van Leeuwenhoek, Bernhard Siegfried Albinus, 
Frederik Ruysch) and also because it was consid-
ered a short cut for incorporation into their national 
medical professional associations. Hermann Boer-
haave was a significant medical educator at Lei-
den in the late 17th, early 18th, centuries CE. Medi-
cal historians regard him as a great medical re-
former, writing many textbooks and teaching at the 
bedside such that the progress of the patient was 
kept under surveillance until recovery (or death). 

Fig. 13 (Top). Michael Jansz Van Mierevelt: Anatomy Lesson of 
Doctor Willem von der Meer in Delft  (1617 CE). No longer afraid 
of religious or public odium, the anatomists of Reformist Nether-
lands proudly boast of their occupation. One can also hear the artist 
proclaim – “Say cheese”! (Public Domain). 

 

Fig. 14 (Bottom). Rembrandt Harmenszoon van Rijn: Anatomy 
Lesson of Dr Nicolaes Tulp  (1632 CE). This portrait, displaying 
inaccurate anatomy of the arm, is not just a painting of the artist and 
his students but also a proclamation of the very act of teaching, it 
being readily understood that to be learnèd one had to be an ac-
complished teacher. (Public Domain). 

Private medical schools, sometimes 
governed by quacks with unscientific 
ideas, and apprenticeships persisted 
until relatively recently and until national 
governments passed legislation to en-
sure that medicine was taught and 
learned at university. For example, only 
in the late 1850s CE did the UK pass 
legislation to set up a General Medical 
Council that eventually led to university-
based medical education. The pattern 
from apprenticeship to university educa-
tion has spread to all other healthcare 
professions, first for dentistry but more 
recently for nursing, physiotherapy and 
occupational therapy, radiography and 
radiotherapy. Many disciplines that are 
complementary to medicine have also 
become incorporated into the university 
system.  

Nowadays, we are used to the concept 
of each university of repute having its 
own school for the training of medicine, 
surgery and other healthcare profes-
sionals, recruiting students mainly within 
the locality of the university. However, 
this is a recent phenomenon since stu-
dents in the past used to travel exten-
sively to seek their medical and anatom-
ical training. Notably, William Harvey, 
although ostensibly graduating from 
Cambridge, studied anatomy at the Uni-
versity of Padua. In the 16th century CE, 
in addition to the universities at Bologna 
and Louvain already mentioned, two 
important centres for medical education 
of international students existed in Eu-
rope, Padua in Italy and Leiden in the 
Netherlands. So many foreign students 
chose to study at Padua because of its 
liberalism and its reputation for anatomy 
that the students were grouped into col-
leges or ‘studia’ named according to the 
nation of origin. Furthermore, it has 
been reported that, in the early 18th cen-
tury CE, half of the medical students at 
Leiden were foreign, mostly British43. 
This came about because of the reputa-
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He was instrumental in demonstrating relation-
ships between symptoms and pathology and was 
convinced that much of medicine relied upon a firm 
knowledge of anatomy. Indeed, the Dutch became 
renowned for their use of dissection in medical 
education in the 16th to the 18th centuries CE and 
many anatomists celebrated their fame by com-
missioning artists to paint group portraits and 
paintings of them teaching and dissecting (viz. 
Rembrandt’s painting of the Anatomy Lesson of Dr 
Tulp) (Figures 13 and 14). 

Today, although some movement of students 
occurs away from their home base, particularly for 
universities of great esteem and for overseas stu-
dents paying for their own education (it is still the 
usual practice in the UK for students to study at a 
university that, although in the UK, is at a distance 
from their home), once recruited they tend to re-
main at the same school. However, the appropri-
ately named Erasmus scheme in Europe, and 
such schemes as the Rhodes scholarships, have 
been established to encourage students to study 
for part of their course away from their graduating 
university. This is highly commendable, although 
the actual teaching experience may not easily be 
quality assured to the satisfaction of the home uni-
versity! 

It was not until relatively recent times that legisla-
tion concerning anatomical examination changed 
matters educationally by providing for many body 
donations that permitted students not just to ob-
serve but also to experience anatomy by their own 
dissection. Furthermore, this was made possible 
by the development of body preservatives that 
hitherto meant that bodies had to be dissected 
quickly, and by skilled practitioners, before the on-
set of putrefaction. The introduction of legislation 
to permit dissection of donated bodies, and to 
close off the supply of cadavers by Resurrection-
ists44, had a profound effect on the development of 
hospital-based medical schools at the expense of 
private anatomy/medical schools. Richardson has 
pointed out that the private schools could now no 
longer compete for the supply of bodies since of-
ten the law would not have provision for a system 
to ensure ‘fair distribution’ of cadavers45. 

Commensurate with the development of dissec-
tion rooms for the use by students was the oppor-
tunity for teachers to add the attainment of skills 
and attitudes crucial to the professional develop-
ment of the students to the acquisition of 
knowledge and understanding of human anato-
my46. Contemporarily, anatomy has changed radi-
cally with the development of new teaching tech-
nologies and, while many anatomists welcome 
these as adjuncts to the dissecting room experi-
ence, some have used technological change as a 
means of suggesting that teaching by dissection is 
an old-fashioned, traditional technique inappropri-
ate for today’s generation of students. And yet, 
many studies show that today’s students fully ap-

preciate the clinical importance of anatomy and 
believe that dissection is the most effective teach-
ing methodology47. Furthermore, the overreliance 
of the new technologies risks the return to scholas-
ticism where electronic texts and images are to be 
learned or accessed only when required, where 
they are critically unquestioned, and where learn-
ing become devoid of the opportunity for the acqui-
sition of skills and professional attitudes. Thus, 
learning from books, texts and electronic media 
without direct experience of dissection is traditional 
while experiential learning through dissection is 
modern! However, it is not just a case of being 
modern in terms of the methods of delivering anat-
omy. Consideration should also be given to the 
attitudes, personal characteristics (including per-
sonality) and learning styles of today’s student48. 
Furthermore, the integration of the basic sciences 
with the clinic and the delivery of important skills 
(many related to professionalism) are becoming 
increasingly important49. 

 
Anatomical museums 

The rise of anatomical museums affords us with 
a glimpse of the changing practices for teaching 
and learning anatomy from the Renaissance to 
present times. In early times, anatomical 
knowledge was for the educated elite and muse-
ums were not open for the general public. Indeed, 
they were often quite secret places, hidden within 
learnèd institutions. In Europe, the Barber Sur-
geons of Edinburgh set up one of the first anatomi-
cal museums in 1699 CE. This museum was con-
sidered at the time to be a ‘cabinet of curiosities’ 
and the suggestion of a ‘Freak Show’ has contin-
ued unabated throughout the history of museums 
of anatomy and pathology. The museum seems to 
have consisted of ‘anatomical manikins’ since it 
was then illegal to work on human cadavers. The 
first prepared dissected specimens for public view 
were housed in a dissection cabinet within the Ne-
apolitan anatomical museum (17th century CE).  

The University of Bologna, the oldest university 
in Europe with a medical school established in 
1288 CE, did not create its famous museum until 
1788 CE. This museum initially consisted of wood, 
clay and wax models as well as a substantial num-
ber of anatomical paintings. The use of wax 
(Figure 15) became increasingly a feature of ana-
tomical museums, as evidenced by the museums 
at Bologna, Cagliari (founded in 1806 CE) and at 
Florence (the Specola Collection; founded in 1775 
CE)50. Later, and particularly in France with the 
modeller Louis Auzoux, anatomical models were 
produced using papier-mâché51. In addition to uni-
versity-based museums, privately owned muse-
ums were sometimes created. As already men-
tioned, John Hunter ran a museum at his home in 
London between 1783 and 1793 CE and until the 
government purchased the museum in 1799 CE.  

The museums have had their fair share of prob-
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lems from an ethical perspective. Given the taboo 
associated with dissection of human cadavers, the 
use of models was often preferred and/or the pro-
sections were secretively hidden from view.  Those 
who prepared the models were not uncommonly 
antagonistic to human dissection since the sources 
of material were so suspect. 

Leading through to today’s situation, most anato-
my departments within medical schools boast of 
an anatomical museum, often containing potted 
dissected specimens in addition to graphic materi-
als, models and drawings and paintings. However, 
it seems that in many cases, due to neglect or the 
decrease in teaching of anatomy, the museums 
have disappeared or become museum pieces, 
more of cultural value than educational value. Fur-
thermore, some dissection rooms have now be-
come ‘learning resource centres’ where, because 
students are not expected to dissect, prosections 
are available on a need to know basis. Attempts 
have been made to make museums up-to-date by 
incorporating electronic media and Internet facili-

ties. However, the question about the educational 
value of museums has not yet been properly ad-
dressed. Although it is generally assumed that the 
anatomy museum is a valuable asset for educating 
both students studying healthcare professional 
courses and also for the general public. However, 
a hint that they may not be as valuable as once 
thought arises from the recent surveys of student 
and professional anatomists opinions52. These 
studies suggest that, in a variety of schools in the 
UK and at a medical school in France, students do 
not have positive attitudes towards the use of mod-
els and computer-based materials, preferring study 
by dissection and then by demonstrations using 
prosected material. As for public display, historical 
museums, such as those displaying wax models, 
have become popular public attractions and the 
Hunterian museum at the Royal College of Sur-
geons (London) is esteemed and well attended by 
members of the general public. The most recent 
example of a museum that features cadaveric ma-
terial for public display is von Hagen’s Body 
Worlds53. Here, von Hagens displays human mate-
rial that he produced using the technique of plasti-
nation where specimens can be preserved long-
term by tissue polymer impregnation. Most atten-
tion is paid in Body Worlds to plastinated human 
material that is arranged in poses that von Hagens 
calls ‘spectaculars’ (for example, where couples 
are plastinated in the sexual act or as flayed ath-
letes or as a group playing cards, or as a rider on 
horseback). The extent to which the public are ed-
ucated about anatomy, matters relating to mortali-
ty, and/or cultural concerns associated with body 
art remains debatable. 

 
Anatomical terminologies 54 

Anatomical terminologies, for gross anatomy, 
histology, embryology and neuroscience, provide 
the basis for the languages of the healthcare disci-
plines. As already mentioned, Vesalius obtained 
his baccalaureate degree at Louvain on the theme 
of anatomical terminology. During the early Re-
naissance, anatomical terms often adopted an Ar-
istotelian approach, using terminology that desig-
nates a structure’s function. For example, Biceps 
brachii muscle (named by Albinus in 1734 CE) was 
previously termed by Vesalius the anterior cubitum 
flectentium musculus (the anterior muscle that flex-
es the arm) while the trapezius muscle Vesalius 
called the musculus scapulam moventium secun-
dus (the muscle counted as the second of those 
that move the scapula)55. That anatomical termi-
nology has varied considerably over the course of 
history is highlighted by the fact that, until the first 
official anatomical terminology was produced (the 
Basiliensia Nomina Anatomica in 1895 CE), there 
were over 50,000 terms in general circulation. This 
has now been reduced to about 5,000 terms56. 
Since the Basiliensia Nomina Anatomica in 1895 
CE, noteworthy terminologies have been devised 

Fig. 15. Luigi Francheschi and Juan Chaez: Lym-
phatic system of the torso (late 18 th century CE). The 
lack of availability of bodies, and occasionally ethical 
considerations, resulted in some artists specializing in 
the production of wax anatomical models. (By kind per-
mission of Javier Puerta Museum, Complutense Univer-
sity of Madrid). 
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such as the Parisiensia Nomina Anatomica (1955 
CE) and, most recently, Terminologia Anatomica 
(1998 CE) under the auspices of the International 
Federation of Associations of Anatomists (IFAA). 
Such developments are important educationally 
and, adding to its remit, the IFAA has recently em-
barked on the development of core syllabuses for 
the anatomical sciences that is more democratical-
ly and internationally derived than previous at-
tempts to formulate such syllabuses57. 

 
Art and anatomy and anatomical texts 58 

In the pre-Vesalian era, anatomists provided their 
own anatomical drawings or artists themselves 
(such as Michelangelo and da Vinci) drew or paint-
ed the anatomised body for their own instruction or 
pleasure. Many of these images were scientifically 
and artistically crude, lacking detail and displaying 
inaccuracies (Figure 16). As mentioned previously, 
the anatomical drawings of da Vinci  
were of great artistic merit and, while some of the 
earliest drawing had inaccuracies owing to the art-
ist strictly following the misconceptions and preju-
dices of the age (Figure 7), the later drawings 
would also have been of scientific merit if they had 
been published or publically available (Figure 8). In 
the pre-Vesalian period the human body was often 
depicted in mystical terms, in particular astrological 
themes being superimposed on parts of the body 
in images categorised as ‘Zodiac Man’ (Figure 4). 
The underpinning concept was that Man was a 
microcosm reflecting the macrocosm of the Ptole-
maic universe. Accordingly, since the Earth was 
divided into regions influenced by the planets, so 
Man’s body was divided into regions governed by 
signs of the Zodiac. 

From the time of Vesalius until present times, 
when depicting the human body scientifically, art-
ists have been employed to illustrate anatomy 
texts. Initially, at a time when the illustrations were 
meant to convey the results of anatomical re-
search, artists were employed who, in today’s 

terms, would be classified as fine artists and not 
graphic artists (Figures 11, 17 and 18). As the 
anatomy text became less research-based and 
more teaching-based, the artists would often be 
just copyists of previous illustrations (plagiarism 
was/is rife) until we get to today’s situation where 
clearly identifiable graphic artists are employed to 
illustrate textbooks and computer assisted learning 
tools. With the change from fine arts to graphic 
arts came a change in the nature of the illustration; 
from the early complex and very detailed and real-
istic illustrations related to research findings the 
images became increasingly simplified to further 
the didactic purposes of the textbook. This simplifi-
cation was seen as providing a good learning de-
vice since students were able to reproduce the 
images. However, in the 20th and 21st centuries CE 
we have become bombarded with imagery and, in 
line with this cultural shift, the textbook illustrations 
have once more become complex, although not in 
the detailed and realistic form seen during Vesali-
us’ time. One can only surmise the reason for this 
change; perhaps aesthetic quality has become 
privileged over the simple line drawings previously 
employed for teaching purposes. This trend has 
also been seen very clearly in computer-generated 
imagery where the technologies have become so 
advanced that the aim is to produce a good ap-
proximation to realism. However, at this time in our 
history, holography is not yet sufficiently advanced 
to approach the 3-dimensionality of the dissected 
cadaver. Whatever the artistic technique or pur-
pose used in anatomical texts, it is particularly 
striking that, throughout the history of anatomy and 
anatomical education, anatomists have been icon-
ophilic (in love with images). Indeed, such icono-
philia has expanded beyond anatomy, and even 
beyond medicine, to be a major feature of the sci-
ences in general. If Pythagoras, Galileo and New-
ton believed that to know something about any-
thing one had to be able to express that thing 
mathematically, it seems that anatomists have tak-

en the empirical principle to the point 
that to see and perceive things 
through imagery is to know those 
things!  
One issue that has gone largely unno-
ticed, but has baffled some, is why 
many anatomical images so often do 
not depict dead persons but instead 
living persons performing normal ac-
tions (thinking, reading, weeping 

Fig. 16. Bloodletting Man with a Zodiac 
Man (15th century CE). The human body 
has been a vehicle throughout history for 
all manner of religious, mystical and psy-
chological conjectures. Nowadays we see 
such images as “art”, even though no art-
ist can lay claim and no aesthetic purpose 
was originally intended. (By kind permis-
sion of the Wellcome Library, London). 
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(Figure 17), even in the sex act (Figure 7). We 
speculate that, during times when a dualist philos-
ophy pertained that suggested that body and mind 
(or soul) were separate entities, it was beneficial 
for anatomists to suggest that the anatomy they 
were describing was not an artefact after the soul 
had left the body but was a representation of real 
structures and organs that produced all functions 
associated with the living. 

No anatomy book these days would be valued 
unless it was substantially illustrated but, until Ve-
salius’ Fabrica and Eustachio’s Tabulae, most 
works on anatomy relied upon the written word. 
Indeed, by his method of using Greek and Roman 
characters to identify structures, and then cross 
referencing them in the text, Vesalius invented the 
concept of labelling used to this day. Even after 
Vesalius, however, and until the publication of ma-
jor works such as those from Bernhard Albinus 
(Figure 18)59, texts were often wordy and without 
images. 

Although fine artists generally lost interest in ana-
tomical art (indeed life study classes at art school 
have all but disappeared), in recent times there 
has been a resurgence of interest in anatomy 
amongst contemporary artists60. For example, ma-
jor exhibition have been organised and well re-
ceived by both critics and the public (e.g. Spectac-

ular Bodies – The Art and Science of the Human 
Body from Leonardo to Now, Hayward Gallery, 
London, 2002 CE). However, compared with ana-
tomical art in the past that was research or teach-
ing based and had didactic purposes, anatomical 
art today is more conceptual and deals with issues 
such as death and the ‘theatre’ of anatomy 
(Figures 19 - 22). 

Concerning anatomical texts, textbooks of anato-
my have been the cornerstone of anatomical edu-
cation, regardless of the teaching and learning 
methodologies and ideologies employed. Although 
texts of such kinds have probably existed forever, 
it was in the 16th century CE in Europe that these 
texts, whether for research or pedagogic purposes, 
emerged with revolutionary force. At this time, the 
works of Galen and Avicenna were gradually re-
placed by those of Colombo (De re anatomica libri, 
1599 CE), Eustachio (Tabulae anatomicae clarissi-
mi, c. 1552 CE), and Vesalius (Fabrica, 1543 CE). 
Notable books of the 17th century include those of 
Jessenius (Anatomiae, 1601 CE), Spigeli (De hu-
mani corporis humani fabrica, 1632 CE), and Ver-
heyen (Anatomiae corporis fabrica liber primus, 
1699 CE). In the 18th and 19th centuries appeared 
the works of Albinus (Historia musculorum homi-
nid, 1734 CE) (Figure 18), Sommering (De corpor-
is humani fabrica, 1796 CE), Winslow (Exposito 

Fig. 17 (Left). Jan Stephen van Calar: Weeping Skeleton (Hunched Skeleton) from Vesalius’ Fa brica  (1543 CE). 
Another image of a skeleton seen as if in life. This justifiably famous print was the work of an artist collaborating with a 
scientist – an early form of Sci-Art (Public Domain). 
 
Fig. 18 (Right). Jan Wandelaar: Clara Rhinoceros and Human Skeleton from Bernhard Al binus’ Tabulae sceleti 
et musculorum corporis humani  (1749 CE). This image is another example of artist/scientist collaboration. But, is 
this a surrealist image before its time? Only to modern eyes! (Public Domain). 
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Fig. 21. Karen Ingham: Death’s Witness (2000 CE). 
Images of the artist and her husband superimposed on an 
1898 CE photograph of the Turin Shroud. Karen Ingham 
shocks the unwary into consideration of the nature of mor-
tality and of the depiction of the body in a state of uncon-
sciousness, sleep or even death. Anatomists are clearly 
aware of Michel Foucault’s paradox that, while anatomy is 
concerned with the normal structure and function of the 
human body, its instrument is the dead body. (By kind 
permission of the artist). 

Fig. 19 (Left). Nick Cudworth: The Reproductive System  
(a large crayon and pastel drawing from the series New 
Anatomy Lessons ) (1980 CE). Anatomical art fell out of 
fashion in the “modernist” period but is reappearing in the 
“postmodernist” era. Cudworth’s drawing teases a famous 
anatomical painting by D’Agoty into an improbable carpet 
(reminiscent of Marcel Duchamp’s reciprocal ready-made – 
make an ironing board from a Rembrandt). The Adam and 
Eve drawing within the picture is taken from van Eyck’s Ghent 
altarpiece and represents the original sin often interpreted as 
being lust. (By kind permission of the artist and Bernard Mox-
ham). 

Fig. 20 (Above). Tom Phillips: Watercolour Study for a 
Memorial Plaque for the Dissecting Room at Cardiff U ni-
versity (2012 CE). Commemoration and celebration of the 
great gift of bequeathing a body for anatomical examination 
has been undertaken in various ways. The Tom Phillips wa-
tercolour is a study for a large marble plaque that is housed 
in the dissecting room at Cardiff University. It serves to re-
mind students that their anatomical educations is not only 
about the learning of anatomical facts but involves the acqui-
sition of many other professional skills. (By kind permission of 
the artist and Bernard Moxham). 

Fig. 22. Marc Quinn: Self 1991 (1991 CE). This 
work is composed of the refrigerated blood of the 
artist. Its novelty lies in not just providing a physical 
self-portrait but also a “physiological” (perhaps even 
“psychological”) portrait. (By kind permission of the 
artist). 
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Fig. 23 (Left). John Banister’s Dissecting Instruments  (c. 1580 CE). The tools of the trade are displayed here, ech-
oing the modern artistic conceit of honouring the “process” as well as the “end result’. However, all anatomists are 
aware that the skills of dissection are an integral part of our discipline. (Special Collections, University of Glasgow). 
 
Fig. 24 (Right). Gerard de Lairesse: Drawing of Extensor compartment of the forearm for G ovard Bidloo’s 
Anatomia humani corporis  (1685 CE). This beautifully drawn, and accurate, anatomical image is the apotheosis of 
images that “instruct”, but primarily through the eyes of the investigator. (Public Domain). 

anatomica structurae corporis humani, 1758 CE), 
Henle (Handbuch der systematischen Anatomie 
des Menschen, 1871 CE) and Hyrtl (Lehrbuch 
der Anatomie des Menschen, 1846 CE). Thus, 
until the 19th century CE many anatomy texts 
were written in Latin whence German, and even-
tually English, became the main language of the 
discipline. Notable exceptions do however exist; 
for example, Valverde’s Spanish book (Historia 
de la composición del curpo humano; 1556 CE) 
and Banister’s English text (The Historie of 
Man…, Figure 23), both plagiarising Vesalius’ 
images. That plagiarism has been widespread 
throughout the history of anatomy is also sug-
gested by the copying of anatomical illustrations 
from Bidloo’s book (Anatomia humani corporis; 
1685 CE; Figure 24) by William Cowper in his 
The Anatomy of Human Bodies (1698 CE). 

Although anatomical atlases are nowadays 
common, their importance as educational tools 
has been respected since Vesalius published his 
Epitome. The first anatomical atlas to be illustrat-
ed by lithography was published in 1821 CE 
(Cloquet’s Anatomie de l’homme) and, during the 
18th and 19th centuries CE, anatomical plates and 
charts were frequently produced to guide stu-
dents in the learning of anatomy. 

Today, anatomists and students are assailed by 
a great variety of anatomy texts, although Gray’s 
Anatomy (first published in 1858 CE, now in its 
40th edition, 2008 CE)61 and Netter’s Atlas of Hu-
man Anatomy (first published in 1989 CE from 

illustrations first undertaken in the 1930s) per-
haps remain the most authoritative. Reviewing 
the titles of anatomy books reveals that, while 
initially the description of anatomy was sufficient 
in itself, increasingly in recent times the term 
‘clinical anatomy’ has crept into vogue. Even 
Gray’s Anatomy has the subtitle The Anatomical 
Basis of Clinical Practice. And yet, what could be 
more clinical than anatomy, even in its purest 
form, since, as introduced by Vesalius, medicine 
is as much about health as it is about disease62.  
Anatomy books these days are written for the 
benefit of students and not as research mono-
graphs. However, Vesalius himself took away 
from his research-based Fabrica a selection of 
illustrations that formed his Epitome (De humani 
corporis fabrica epitome)63 that was intended to 
help readers/students understand his findings. As 
mentioned earlier, Vesalius even drew anatomi-
cal charts that he distributed to his students 
(collected as the Tabulae Anatomicae)… a very 
fine example of a student ‘handout’64! The illus-
trations he chose for the Epitome and for the 
Tabulae show that he had a keen understanding 
of how images are important in the acquisition of 
anatomical knowledge and his methods still work 
within modern concepts of anatomical education. 
Also in this era, Fabrici had printed a series of 
slim anatomical monographs and he stated that 
he wished to keep their cost low to encourage 
purchase by the students. 



 238 

History of Anatomy Teaching 

FINAL THOUGHTS AND CONCLUSIONS 
 

 Thomas Kuhn, a physicist and historian of sci-
ence, advanced the notion that science progresses 
by ‘revolutionary’ paradigm shifts65. The teaching 
of anatomy has certainly undergone numerous 
paradigm shifts. Perhaps initially it was the realisa-
tion that the inner structure of Man was not a mys-
tery that could not be investigated, followed by the 
demonstration that post mortem anatomy related 
closely to that seen in life. With Vesalius, religious 
tenets, scholastic values and unscientific practices 
gave way to direct observation and a move away 
from reliance upon bookwork. With Harvey, struc-
ture was seen to be closely related to function and, 
following on from Vesalius, anatomy was consid-
ered to be the standard bearer for the develop-
ment of the biomedical sciences where normality 
and health was the main focus of attention. More 
recently, moral and legislative developments, to-
gether with new ways of preserving anatomical 
specimens, enabled anatomical education to move 
away from a passive ‘observation and demonstra-
tion’ didactic approach so that students could gain 
anatomical knowledge experientially by dissection 
(with the added benefit of acquiring professional 
skills). Thus, in historical terms, dissection by stu-
dents is a modern approach that has lasted for just 
over a century. Indeed, the pattern of medical edu-
cation for most of the 20th century CE was, with 
few exceptions, consistent across the globe. The 
medical course, in common with many other 
healthcare courses, consisted of 5 to 7 years of 
study, with the early years being devoted to the 
basic biomedical sciences. After 2 or 3 years of 
scientific training, the students would begin their 
clinical training.  However, politico-educational au-
thorities within the healthcare professions 
(including deans and educationalists) have in-
creasingly taken power and influence and as a 
result this consistency became tenuous so that 
nowadays healthcare courses display many differ-
ent arrangements for the study of clinical and sci-
entific material. We would argue, therefore, that 
this has resulted in an educational ‘Tower of Babel’ 
that is in danger of undermining the educational 
principles of ‘consistency, reliability and transpar-
ency’ that helps to convince the general public, 
and society at large, that there is quality medical 
(healthcare) education founded on firm principles 
(including anatomy). For those healthcare disci-
plines that award their graduates the title of 
‘Doctor’, these are not frivolous matters but remain 
the hallmarks by which doctors are honoured by 
being considered ‘learnèd’.  

Anatomical education has, in historical terms, 
undergone an evolutionary process that led to 
‘dissection by the students’. However, this process 
has now been ‘revolutionised’ by largely untried 
educational methods and by claims that anatomy 
needs radical change because it is ‘traditional’66. 

Paradoxically, there is evidence that contemporary 
anatomists who can be designated ‘modernists’ or 
‘traditionalists’ do not differ in their views concern-
ing the best way of teaching and learning gross 
anatomy… by dissection67. It is also worrying that 
the evolution of anatomical education towards an 
experiential approach is being abandoned to the 
point that history is being put into reverse. As a 
consequence, and at best, the true ‘traditional’ ap-
proach is being reintroduced that involves 
‘dissection by the ‘master anatomist’ and observa-
tion by the student’. At worst, there is a trend to-
wards downgrading anatomy (because it is 
deemed ‘old-fashioned’) and to reject the use of 
cadavers.  This risks going back to pre-Vesalian 
scholasticism. This trend seems to fit with aspects 
of contemporary society that privileges individuality 
over collective (more ‘disciplined’) approaches but, 
as a further paradox, this is contrary to consumer-
ist approaches where anatomical education is ulti-
mately not really for the benefit of deans, educa-
tionalists, or even students but for laypersons 
(prospective patients) who, according to recent 
evidence68, are concerned that anatomy may not 
be central to medical education. So, have we in 
medical education taken the postmodernist view 
that education shows no progress, that historicism 
is a fallacy and that there is flux or movement be-
tween philosophies, ideologies and methodolo-
gies? 

Peter Abrahams, a Clinical Anatomist and writer 
of many anatomical textbooks, has described the 
main features of anatomical education today, as69: 

• emphasising integrated anatomy teaching, 
including vertical integration and clinical inte-
grated (the concept of ‘Clinical Anatomy’);  

• incorporating aspects of wider medical educa-
tion; for example, focus on health care for the 
future, greater patient focus 

• addressing students’ concerns regarding cur-
ricular density;  

• highlighting problem/team-based tuition;  
• appreciating that the concept of the learner 

being a mere processor of information has 
been replaced by the image of a self-
motivated, self-directed problem solver;  

• understanding that anatomy teaching is more 
than just the acquisition of anatomical 
knowledge but incorporates professionalism /
ethics/humanism/and appreciation of death. 

  It is not the purpose of this article to comment 
extensively on these matters; this will be done 
within other articles in this series. What can be 
stated here is that, in historical terms, many of 
these features were implicitly (occasionally explicit-
ly) in place before the ‘modern’ era. Furthermore, 
notions relating to the ways in which a generation 
of students differs attitudinally and behaviourally 
from previous generations have often guided 
changes in the curriculum. In today’s terms, 
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Strauss and Howe have coined the term ‘The Mil-
lennial generation’ or ‘ Generation Y’ and Draves 
and Coates, authors of Nine Shift: Work, Life and 
Education in the 21st Century, claim that 
‘Millennials’ have distinctly different behaviours, 
values and attitudes from previous generations as 
a response to the technological and economic im-
plications of the Internet70. Interesting as such 
speculations are, the evidence is that today’s 
‘Millennial’ medical students differ not at all from 
previous generations with respect to anatomical 
pedagogy, acknowledging that, in common with 
the beliefs of most professional anatomists, dis-
section by the students themselves is best71.  To 
return to Henry Ford’s notion that “History is more 
or less bunk”; perhaps being unaware of historical 
developments blinds us to what is good and best 
and so condemns us to waste time in reinventing 
the wheel at great cost and effort, but without great 
improvement. Consequently, rather than accept 
the scepticism of Henry Ford we prefer the perspi-
cacity of Abraham Lincoln who said: “We cannot 
escape history”72. 

So what might history have to teach us about 
anatomical education: 

1. that the anatomical sciences were, until rela-
tively recently, at the heart of healthcare cur-
ricula (regarded as core) but this has radically 
altered with the perception that curricula 
should be research-led; 

2. that medicine and other healthcare disciples 
are underpinned by knowledge conveyed by 
imagery and language that originated from 
anatomy; 

3. that there has been evolution of teaching 
methodology from individuals pursuing their 
own interests and research, to dissection by 
the ‘master and observation by the stu-
dents’ (the true ‘traditional method’), to experi-
ential learning by the students engaging in 
dissection with complementary outcomes re-
lated to the acquisition of skills and attitudes 
that relate to professionalism (the ‘modern 
method’); 

4. that the evolution of anatomical education has 
given way in recent times to revolution, but 
risking a return to earlier scholastic methods 
by a reliance on bookwork, IT sources and the 
use of ‘authoritative’ resources; 

5. that the opportunities to undertake dissection 
have changed from availability for the few to 
the many, but with a persistent critique ema-
nating primarily from religious authorities but 
occasionally, and even today, from academic 
sources following fashion and/or educational 
misunderstandings;  

6. that anatomy was central to shifting the cul-
ture of medicine and healthcare from a dis-
ease-based model to a functionality-based 
(health-based) model (although in recent 
times the disease-based model predominates 

and has led to the concept of ‘Clinical Anato-
my’)73; 

7. that, despite all the changes and criticisms 
(justified or otherwise), anatomists remain 
enthusiastic about their discipline and are ea-
ger to participate in improving the training of 
healthcare professionals. In this respect, the 
division between so-called ‘modernists’ and 
‘traditionalists’ is often artificial in educational 
terms and only meaningful in political terms; 

8. that, in the recent development of the teach-
ing of anatomy within healthcare curricula, 
little attention has been paid to historical 
events and concepts; with the result that we 
are in danger of losing what was good without 
really understanding why something was bad! 
To go further, those with politico-educational 
credentials appear presently to be in thrall to 
postmodernist concepts, which display an anti
-historical trend. Accordingly, there is a deni-
gration of the notion of progress which goes 
alongside the belief that structures and histori-
cal trends are mere social constructs, there 
being a disregard for being evidence-based 
because of the concept of ‘equal validity’ such 
that science is no better at pursuing truth than 
fortune-telling. 

 
Those who don't know history are destined to 

repeat it (Edmund Burke)74 
 
That men do not learn very much from the les-

sons of history is the most important of all the les-
sons of history (Aldous Huxley)75 

 
History repeats itself, first as tragedy, second as 

farce (Karl Marx)76 
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