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Abstract

Books and Practice in Ancient Medical Training

This article examines how ancient Greek medical and philo-
sophical authors understood the relation between written in-
struction and practical expertise in the training of physicians. 
Focusing on Plato, Aristotle, Diocles, selected Hippocratic 
treatises, and Galen, it argues that books were valued for pre-
serving, organising, and transmitting medical knowledge, but 
were not considered sufficient to produce expertise on their 
own. Ancient authors consistently present medical mastery as 
dependent on apprenticeship, repeated observation, sensory 
training, and practice under guidance. The Hippocratic Cor-
pus treats writing as an open and revisable repository of clini-
cal knowledge, while Galen insists that texts function chiefly 
as aids to memory for those already trained. Ancient medical 
education thus emerges as a model in which theory and writ-
ing remain essential, but only in combination with demonstra-
tion, experience, and the disciplined formation of judgement.
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In Personal Knowledge (1958), the published version of his Gifford Lectures deliv-
ered between 1951 and 1952 at the University of Aberdeen1, Michael Polanyi takes 
the diagnostic skill of a trained physician as an example of ‘connoisseurship’: a pro-
found, specialised ability in which knowing is bound up with doing. Diagnostic mas-
tery, he argues, cannot be passed on through theory alone but is transmitted above all 
by example, through prolonged practice under a mentor2. Reading about a syndrome 
has little value if one cannot personally recognise its characteristic signs. Hence, in 
fields that depend heavily on diagnosis (such as chest radiology), learning relies on 
the joint apprehension of words and things: technical terms become intelligible only 
when students, often initially bewildered by them, listen to experts and work through 
many cases until their language and perception coincide. In this view, theory and 
its specialised vocabulary are themselves skilful performances, but can never fully 
encompass the tacit details that orient judgement3. Developing diagnostic judgement 
in novices remains central to contemporary medical education. The current efforts to 
bridge the theory–practice gap prioritise practical skills alongside theoretical knowl-
edge, rather than below it. Research shows that students often struggle to transfer 
classroom learning to clinical settings, underscoring the need for approaches that inte-
grate supervised practice with conceptual understanding4. Competency-based medical 
education (CBME) addresses this by emphasising observable skills and ongoing feed-
back instead of time or content coverage5. Within this framework, simulation-based 
education (SBE) has proved particularly effective: using controlled scenarios with 
high-fidelity manikins, virtual reality, and standardised patients, it enables repeated, 
mentored practice. Evidence indicates that SBE improves both skills and patient safe-
ty6; a recent systematic review identifies it as a scalable strategy for narrowing the 
theory–practice gap, provided that factors such as curriculum integration, structured 
debriefing, and sufficient exposure are in place7.
Long before Polanyi and modern debates, ancient medicine was already grappling 
with the same problems concerning how experience contributes to training doctors, 
and what role books should play in that process. What are the limits of written instruc-
tion, and what can experience teach that words and speech cannot? Clinical qualities 
often resist verbalisation, and perception often exceeds what is described. Writing 
codifies protocols and fixes categories, which can shape observation in advance. 
Handbooks can be highly effective tools for experienced practitioners, although of-
fering far less support to beginners. By contrast, experience trains the senses through 
repeated practice until perception becomes reliable, and it organises disparate de-
tails into stable, field-tested patterns8. A number of these issues are explored from 
a broader theoretical angle in Walter J. Ong’s work, especially Orality and Literacy 
(1982), which helped to frame Eric A. Havelock’s The Muse Learns to Write (1986) 
and Jesper Svenbro’s Phrasikleia (1988). Together, these studies argue that writing 
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alters cognitive processing and, in doing so, changes how practices themselves are 
conceived and carried out9.
This paper examines how ancient authors construct the relationship between text 
and practice in Greek medical literature. I focus on selected Hippocratic treatises 
and on passages that mark the boundaries between books and medical experience in 
Plato, Aristotle, and Diocles of Carystus. I then turn to Galen’s account of theoreti-
cal knowledge in anatomy and diagnosis, its limitations, and the central importance 
of hands-on experience for attaining comprehensive expertise in particular medical 
domains.

1. When Texts are not Enough: Ancient Reflections on Medical Learning
Aristotle reflects on the limits of written instruction in practical disciplines. In the 
Nicomachean Ethics, while analysing how expertise in legislation is acquired, he 
draws an analogy with medicine, noting that familiarity with medical treatises does 
not by itself make someone a physician:

We do not see men becoming expert physicians from a study of medical handbooks (ἐκ 
τῶν συγγραμμάτων). Yet medical writers attempt to describe not only general courses of 
treatment, but also methods of cure and modes of treatment for particular sorts of patients, 
classified according to their various habits of body; and their treatises appear to be of value 
for men who have had practical experience (τοῖς μὲν ἐμπείροις), though they are useless for 
the novice10.

In his analogy, Aristotle analyses how one acquires expertise in legislation 
(νομοθετικός)11. Instruction from the masters of rhetoric (σοφισταί), who offer theo-
retical treatments of politics without real-world experience, is, he argues, inferior to 
the knowledge of actual statesmen (πολιτευόμενοι). Politicians develop competence 
through the exercise of their offices, whereas the Sophists lack substantive training12. 
Likewise, mere acquaintance with laws, or consulting compilations of statutes and 
constitutions (συναγωγαί τῶν νόμων καὶ τῶν πολιτειῶν), is insufficient for anyone 
unable to judge their content critically13. His analogy with medicine sharpens the ar-
gument: reading medical manuals (συγγράμματα) does not confer medical expertise, 
because theory on its own is inadequate. Even when texts spell out detailed remedies 
and procedures, they are of limited use without experience. Medical skill is acquired 
only through prolonged, guided work, which enables the physician to apply treat-
ments appropriately and distinguish among the various hexeis (ἕξεις), or bodily dis-
positions, of patients14.
An apophthegm attributed to Diocles of Carystus expresses a similar view.15 
Confronted with a man who believed that buying a medical book (ἰατρικόν βιβλίον) 
freed him from the need for a teacher, Diocles is said to have answered:
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Books serve as reminders (ὑπομνήματα) for those who have received instruction, but as 
gravestones (μνήματα) for the uneducated16.

The association between hypomnēmata (‘memoranda’) and mnēmata (‘tomb-
stones’)—which, as van der Eijk notes, is unique in classical literature—carries an 
intriguing linguistic implication; it creates a deliberate wordplay, or pun, grounded in 
their shared etymological root (from μιμνήσκω, mimnēskō, ‘to remember’)17. Books 
can powerfully reinforce knowledge acquired through direct teaching, but for those 
without a prior grounding, they remain inert. The tension between direct learning 
(or apprenticeship) and book learning became more pronounced as the technai were 
increasingly committed to writing, moving away from primarily oral transmission 
without formal systematisation18. In the case of the Hippocratic Corpus, whose texts 
mostly date to the late fifth and early fourth centuries BCE, the wider circulation of 
written treatises likely intensified this strain between text-based study and the mas-
ter–disciple model19. It is against this backdrop that Plato, in the Phaedrus, articu-
lates the same opposition, taking medicine as a paradigm of technē in order to distin-
guish genuine knowledge from mere acquaintance with its tools or procedures. In this 
framework, medical books are ineffective unless accompanied by an understanding 
of the art’s fundamental principles. The point is illustrated in the following exchange 
between Socrates and Phaedrus:

S. Right, tell me: if one were to approach your friend Eryximachus or his father Acumenus 
and say that ‘I understand what sort of things to apply to bodies to make them warm, if I 
wish to, or cool them off, and if I think it right, make them vomit, and again make their bow-
els move: and all kinds of things like that; and knowing that I claim to be an expert doctor 
and to be able to make an expert of anyone else to whom I pass on my understanding of 
these things. ‘What do you think they’d say when they heard this?
P. What else but ask him if he also knew to whom he should do all these things, and when, 
and to what extent?
S. If then he were to say ‘In no way: but I claim that he who has learned this from me is 
capable of doing what you ask for himself?’
P. I think they would say the fellow is mad, and having heard it from some book somewhere, 
or chancing upon some medicaments, he thinks he’s become a doctor when he has no under-
standing of the art20.

The ability to judge how and when to apply treatments in particular clinical circum-
stances, if acquired solely through reading, does not amount to mastery of medicine or 
insight into its essence. Such competence remains at the level of ‘the things that come 
before medicine’ (τὰ πρὸ ἰατρικῆς): preparatory notions that have little value unless 
integrated into a coherent framework grounded in practical experience21.
Diocles’ apophthegm belongs within the wider intellectual context of Plato’s critique 
of writing, exemplified by Socrates’ myth of Theuth, the Egyptian god credited with 
inventing various technai. The story is well known: Theuth presents writing to King 
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Thamus as a ‘drug for memory and wisdom’ (φάρμακον μνήμης καὶ σοφίας), claim-
ing it will make the Egyptians wiser and better at remembering22. Thamus rejects 
the claim, arguing that the invention will, in fact, promote forgetfulness: those who 
rely on writing will remember not from within themselves, but by means of external 
marks. Writing, he contends, is not a medicine for memory, but merely for remind-
ing (φάρμακον ὑπομνήσεως); writing is capable of producing only the semblance of 
knowledge, giving rise not to genuine wisdom but only its appearance, making its 
users ‘opinion-wise’ (δοξόσοφοι) rather than wise23. Demoting writing from a ‘drug 
for memory’ to a ‘drug for reminding’, a device for recalling what is already known, 
must be read within the broader cultural debate in classical Greece, where writing was 
largely conceived as a support for, or even a substitute for, memory. Thus Aeschylus, 
in Prometheus Bound, calls writing ‘the memory of all things’ and ‘mother of the 
Muses’, an invention of the titan for the benefit and advancement of humankind24; 
Euripides, in a fragment of the lost Palamedes, describes written words (γράμματα) 
as ‘drugs against forgetfulness’ (λήθης φάρμακα)25; and Gorgias portrays writing 
as an ‘instrument of memory’ (γράμματα μνήμης ὄργανον)26. It is not unlikely that 
Plato, much as in the pun attributed to Diocles, which plays on mnēma and mnēmē, 
aims at a similar Witz: pharmakon can mean both ‘remedy’ and ‘poison’ or ‘harm-
ful substance’. This semantic ambivalence is well attested in early Greek literature. 
Circe’s pharmaka, for instance, are lygra (λύγρα, ‘baneful’) and are countered by 
the pharmakon esthlon (ἐσθλόν), a healing antidote, namely the herb mōly (μῶλυ) 
that Hermes gives to Odysseus to save his companions27. It is within a context famil-
iar to Plato—namely that of the Orphic doctrines, the ‘ancient and sacred accounts’ 
(παλαιοὶ καὶ ἱεροὶ λόγοι) mentioned in one of the letters and known to him through 
his Pythagorean acquaintances28—that mnēmē acquires particular importance. For 
the Pythagoreans, mnēmē, personified by the goddess Mnēmosynē (Μνημοσύνη), is a 
constant focus, since, in their view, no knowledge is possible without memory29. As 
Giovanni Pugliese Carratelli has already shown, and as Marco Cilione has recently 
reaffirmed, this intellectualist Pythagorean approach to Orphism is evident precisely 
in the central role assigned to mnēmē and to its divine figure, Mnēmosynē30.
The Hippocratic Corpus illustrates the essential and innovative role of writing in the 
practice of medicine. As technical literature became systematised in the late fifth and 
early fourth centuries BCE, writing emerged as a primary tool for collecting, organis-
ing, and assessing clinical information31. Before this period, as Lesley Dean-Jones 
notes, medical training was provided exclusively by other doctors and was usual-
ly an ‘intrafamily affair’. Individuals could also acquire the technē by apprenticing 
with a local practitioner, travelling to major medical centres such as Cos, Cnidus, or 
Croton, or seeking instruction from teachers in different cities32. Contemporary voices 
already recognise that the medical art circulates through many books: Xenophon, in 
the Memorabilia, stages a conversation between Socrates and Euthydemus—who, 
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proud of possessing many books, believes himself already wise—in which Socrates 
remarks that the medical books alone must constitute no small part of the young man’s 
collection33. Writing, however, was not merely a vehicle of transmission; it actively 
shaped medical inquiry by supporting an inductive, observation-based methodology 
that resisted abstract theorising and grounded reasoning in documented experience. 
For the Hippocratic authors, writing was integral to the refinement of clinical practice 
and to participation in a wider medical community, sustaining a tradition of critical 
self-correction and ongoing innovation. As scholarship has emphasised, the connec-
tion between medicine and writing is not incidental but constitutive and epistemologi-
cal34. The significance of writing in the Hippocratic Corpus is succinctly expressed in 
a passage from Regimen, where grammatikē (γραμματική, i.e., the technē of writing) 
is described as a dynamis (δύναμις), a faculty that supports memory: 

The art of writing (γραμματική) is of this sort: the putting together of figures, symbols of 
human voice, a power to recall past events (δύναμις τὰ παροιχόμενα μνημονεῦσαι), to set 
forth what must be done. Through seven figures [i.e., the seven vowels] comes knowledge 
(γνῶσις)35.

Writing also enabled Hippocratic practitioners to position themselves in dialogue 
with, or in opposition to, the texts and methodologies of competing medical schools36. 
A clear example is the Hippocratic treatise Regimen in Acute Diseases, one of the 
principal doxographical sources for the Cnidian Opinions (κνίδιαι γνῶμαι), a now-
lost collection of teachings from the Cnidian medical school. This school was in con-
structive yet sharp opposition to the Coan school: Galen praises the good strife (ἀγαθὴ 
ἔρις) between the Coans and the Cnidians, which advances medical science through 
a dialectical process of debate and progress37. By employing excessively detailed dis-
ease classifications, the Cnidian Opinions produced standardised, often mild thera-
peutic prescriptions that failed to address the complexity and individuality of actual 
clinical cases. The author of Regimen in Acute Diseases argues that treating every 
minor symptomatic variation as a distinct disease leads to excessive nominalism38. 
This approach reduces diagnosis to mere nomenclature:

Admittedly, some of these authors were not ignorant of the many varieties of each of the 
diseases and their divisions, but although they intended to set out clearly how many variet-
ies there are of each disease, their account is incorrect: for it would certainly not be easy to 
calculate (sc. this number) if someone defined the diseases in patients by the fact that one 
differed from another in some one particular, and if he did not hold a disease to be the same 
one unless it had the same name39.

The Cnidian system of rigid classification is reflected in its exclusive reliance on phar-
macological therapies. In contrast, the author of Regimen in Acute Diseases adopts a 
holistic approach, defining regimen broadly to include not only diet but also a compre-
hensive set of healthy habits40; for instance, the treatise concludes with a discussion of 
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bathing practices41. The consistent use of a limited set of standardised remedies, such 
as purgatives, whey, and milk, illustrates the constraints of the Cnidian method, which 
restricts treatment options to a narrow range of drugs42. Regimen in Acute Diseases 
critiques both the excessive precision in disease classification and the reduction of 
therapy to a schematic, drug-centred approach. When such procedures are codified 
in handbooks like the Cnidian Opinions, they risk leading to stagnation in medical 
practice—a practice that, for the Hippocratic author, must be continually nourished 
by experience. Accordingly, the author nevertheless praises the editors of the second 
edition of the Cnidian Opinions for having come ‘closer to a proper medical under-
standing of what should be prescribed in each situation’43. Unlike their predecessors 
(ἀρχαῖοι), these later editors sought to revise and update the text, thereby moving 
beyond the therapeutic limitations of earlier compilers, who had largely neglected 
regimen. According to Lorenzo Perilli, the Cnidians lack the resources of logic and 
reckoning required to interpret experience systematically and to synthesise variabil-
ity into unified concepts44. For Galen, by contrast, the mark of the ‘true physician’ 
(ἀληθὴς ἰατρός) is precisely possessing a logical method (λογικὴ μέθοδος)—specifi-
cally grounded in Aristotelian method of classification and division (διαίρεσις)45—
through which one can determine the number of diseases and organise them into gen-
era (γένη) and species (εἴδη), thereby selecting the most appropriate therapy in each 
case. Such a physician is, in Galen’s words, ‘a friend of temperance and a companion 
of truth’ (σωφροσύνης οὖν φίλος ὥσπερ γε καὶ ἀληθείας ἑταῖρος) 46. The Hippocratic 
author’s stance toward the Cnidians, and Galen’s insistence on the need for a logical 
method capable of accounting for the complexity of pathological manifestations, both 
ultimately reflect the primacy accorded to clinical experience. Galen himself is, of 
course, a systematic organiser of medical knowledge according to logical criteria; yet 
practical experience remains the decisive standard by which such logical construc-
tions must be judged. When taken to excess, a purely classificatory organisation of 
knowledge ceases to function as an effective heuristic instrument for understanding 
the patient and the condition that affects him47. This, for instance, is the limitation that 
Galen attributes to the clinical method of his contemporary and rival Archigenes of 
Apamea: an elaborate taxonomy of medical knowledge—especially of the pulse and 
of types of pain—that proves difficult to verify in clinical practice and appears only 
tenuously grounded in actual clinical observation48. Seen in this light, one may dis-
cern, almost in the background, the opposition between classificatory medicine and 
clinical medicine that Michel Foucault famously analysed in The Birth of the Clinic 
(Naissance de la clinique, 1963). What Foucault calls the ‘médecine des espèces’, still 
characteristic of eighteenth-century nosology, arranged diseases within taxonomic 
frameworks that left little epistemic space for the singularity of the patient49.
The stance of the author of Regimen in Acute Diseases toward the Cnidians and 
their diagnostic handbook can be understood more broadly within the framework of 
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a Hippocratic ‘method’ (ὁδός)—at least as it emerges from the programmatic con-
ception of medicine articulated in one of the Corpus’ foundational texts, On Ancient 
Medicine50. The technē is grounded in observation and experience, anchored in sense-
perception (αἴσθησις), but it neither merely collects and classifies data nor leaps straight 
from data to postulates51. Rather, it subjects observations to reasoning (λογισμός), or-
ganising them into a coherent framework from which inferences are drawn and then 
tested against experience52. This process culminates in logismos prosēkōn (λογισμός 
προσήκων), ‘appropriate reasoning’: reasoning that is both practically applicable and 
empirically verifiable53. Practitioners must continually return to clinical practice in or-
der to evaluate and, where necessary, amend written texts. For this reason, the author 
of Regimen in Acute Diseases praises the second editors of the Cnidian Opinions, who 
revised and improved the original work in light of further clinical experience. The ideal 
of orthōs graphein (ὀρθῶς γράφειν), ‘writing correctly’, is explicitly acknowledged: 
the author credits the Cnidians and their Opinions with accurately describing patients’ 
symptoms across many diseases, but notes that they fail to attend to the patient’s his-
tory or to the signs needed to frame a prognosis. Such descriptions, he insists, require 
continual revision so that experience can correct and update them54.
Similarly, the author of On Joints treats validated results as mathēmata (μαθήματα), 
findings worthy of being recorded, while the author of On Fractures advocates docu-
menting apomathēmata (ἀπομαθήματα), or negative outcomes, to prevent future er-
rors55. Writing thus serves as an archive of difficulties and unresolved problems. When 
the author of On Joints raises the question of why documentation is necessary—‘Why 
then am I writing this?’ (διὰ τί οὖν ταῦτα γράφω;)56—the answer is programmatic: 
writing is the only adequate safeguard against the diffusion of faulty doctrines or in-
adequate procedures within restricted circles57. The Hippocratic authors, even as they 
acknowledge the limitations of writing, maintain a consistent view: no text can fully 
capture the complexity of a therapy or describe in detail an entire surgical procedure, 
so practitioners must form sound judgements on the basis of written records and then 
verify and refine those judgements through experience58.
The Hippocratic work Epidemics, which contains clinical records compiled by itiner-
ant physicians moving between regions, exemplifies writing as an open archive. The 
case histories are presented within a deliberately open textual structure. Rather than 
constituting a finished treatise, the work functions as a dynamic repository of clinical 
observations. This format enables physicians to consult and extend the knowledge 
collected by their peers, thereby fostering ongoing empirical integration and verifica-
tion59. In Epidemics, the capacity to judge correctly what has been written is described 
as a crucial aspect of the art: those who possess such knowledge and know how to use 
it are less likely to commit serious errors60. According to van der Eijk, Hippocratic 
writers did not regard written records as the property of a single author but as a shared 
resource available to a community of practitioners. In this context, writing became a 
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tool for organising and preserving a wide range of knowledge, not only to prevent its 
loss but also to guarantee its accessibility for practical use. Because medicine con-
stantly encountered new and heterogeneous cases, these records had to be easily re-
trievable and open to revision and supplementation as experience required61.

2. Practice as Proof: Galen on Books, Teaching, and Expertise
The reflection on the role of writing in Galen—especially in relation to a common 
proverb about the limits of learning from books alone—recurs in his attempts to define 
the place of written texts in technical training, as Amneris Roselli has emphasised62. 
Learning from books, for whose production Galen can hardly be called deficient, is 
insufficient without adequate apprenticeship under one or more masters. 
A passage from The Best Doctor Is Also a Philosopher illustrates the importance Galen 
assigns to theoretical study, particularly the reading of Hippocrates. Physicians profess 
admiration for Hippocrates, but rarely read his texts carefully, and often neglect or mis-
understand them. Even when they do read and understand them, they fail to translate 
theory into practice, that is, into a professional hexis (ἕξις) 63. Thus writes Galen: 

So I decided to find the reason why this universal admiration for the man is not backed up by 
reading (μήτ’ ἀναγιγνώσκουσιν) of his texts. (Or, if someone actually read them, he does not 
understand them; or, if by great good fortune he does both, he baulks at actually studying 
the theoretical precepts seriously and turning them into his customary practice [εἰς ἕξιν])64. 

Galen consistently upholds the ideal of a close relationship between master and dis-
ciple. In The Best Method of Teaching he articulates a pedagogical model explicitly 
rooted in Platonic philosophy, in direct opposition to Favorinus of Arelate. He draws 
an analogy between sensory and intellectual guidance: just as a person with superior 
eyesight leads one with weaker vision, so a knowledgeable teacher directs less ex-
perienced students. The teacher, endowed with more advanced intellectual discern-
ment, guides them towards accurate understanding and provides reliable criteria of 
evaluation: ‘This is the function of the teacher, according to what Plato said and of 
which I am also convinced’ (καὶ τοῦτ’ ἐστὶν ὁ διδάσκαλος, ὡς ὁ Πλάτων τέ φησι κἀγὼ 
πείθομαι)65. 
The importance of training must have become particularly evident to Galen during the 
years of the anthrax epidemic (ἄνθραξ)—malignant cutaneous carbuncles marked by 
black eschar and acquired zoonotically, caused by Bacillus anthracis—which ravaged 
several cities of Asia Minor during his apprenticeship under Satyrus at Pergamum in 
the mid‑second century66. As he recounts at the beginning of Anatomical Procedures, 
thanks to Satyrus’ precise instruction in the location of muscles, nerves, arteries, and 
veins, Galen and his fellow students were able to intervene effectively in patients 
showing the characteristic signs of the disease: large cutaneous abscesses, sometimes 
progressing to ulcers of varying severity, and, in the worst cases, deep infections reach-
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ing the bone67. By contrast, physicians lacking solid anatomical training either harassed 
patients with clumsy, ineffective interventions or refrained from acting altogether, un-
able to deal with necrotic lesions that, having eroded the dermis, left the underlying 
musculature exposed68. The anthrax epidemic offered Galen a unique opportunity to 
observe anatomical structures directly on the human body, as they were laid bare by 
disease. His anatomical work was typically performed on animals, according to a com-
parative method, but this approach had obvious limitations69. The ideal would have 
been systematic anatomy on human cadavers; yet he repeatedly notes the difficulties 
of obtaining human bodies for practical training (at least outside Alexandria)70. When 
they did become available, it was usually through fortuitous or unusual circumstances: 
in one instance a flood exposed a recently buried corpse, allowing examination of an 
intact skeleton; in another, Galen came across the skeleton of an unburied brigand, 
cleaned by scavenging birds, which gave him the chance to study the arrangement of 
the bones in detail71. It is precisely such fortuitous occasions that enable the young 
medical student, still at a beginner’s level, to observe the bones and learn their idea 
(ἰδέα), their visible form. An initial, elementary knowledge of osteology can doubtless-
ly be acquired from books—Galen adds, best of all from his own books, which surpass 
others in factual accuracy (ἀκρίβεια τῶν πραγμάτων), rapidity of exposition (τάχος τῆς 
ἑρμηνείας), and clarity (σαφήνεια)72. Yet the book in itself is not sufficient: one must 
become a ‘diligent eyewitness’ (σύντονος αὐτόπτης διὰ τῶν ὀμμάτων):

Since, therefore, the form of the body is assimilated to the bones, to which the nature of the 
other parts corresponds, I would have you first gain an exact and practical knowledge of 
human bones. It is not enough to study them casually or read of them only in a book […] 
Make it rather your serious endeavour not only to acquire accurate book knowledge of each 
bone but also to be a diligent eyewitness to the human bones themselves73.

When human cadavers were unavailable for instruction, Galen regarded monkeys, 
because of the close similarity of their anatomical structure to humans, as suitable 
substitutes. He identifies six genē (γένη) of animals used in dissection, with the mon-
key as the most human‑like in appearance74. By studying the bodies of those primates 
he calls anthrōpoeidestatoi (πίθηκοι ἀνθρωποειδέστατοι), and using Galen’s texts as 
a guide for observation, the young medical student, should they later encounter a 
human corpse—as Galen himself was ‘fortunate’ enough to do—will have no diffi-
culty recognising and identifying all the bones75. Repeated direct observation of these 
specimens sharpens visual acuity and anatomical familiarity in a way that theoretical 
study alone cannot achieve. If one relies only on reading and does not first practise on 
primates, Galen argues, it becomes difficult to recognise and accurately remember the 
bones. Mastery of anatomical forms requires consistent, repeated exposure:

But if you rely only on reading (ἀναγνώσει μόνῃ), without constantly observing these bones 
[i.e., of monkeys], and suddenly come upon a human skeleton, you may be at a loss. The 
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memory of sensible things (μνήμη τῶν αἰσθητῶν πραγμάτων) demands continued familiar-
ity. Do we not readily recognise those we often meet, while passing by those seldom seen? 
Hence, the much-vaunted ‘occasional’ anatomy, to which some physicians attach excep-
tional value, must fail to explain the nature of the observations which have been made76.

Galen criticises this so‑called ‘occasional anatomy’ (ἀνατομὴ κατὰ περίπτωσιν), the 
practice of anatomical observation defended by the Empiricists, who, despite writing 
entire books against systematic anatomy, concede that one may learn ‘from wounds 
that happen to occur’ (ἐκ τῶν ἑκάστοτε γιγνομένων τραυμάτων)77. Occasional anat-
omy, closely aligned both in meaning and method with what the Empiricists them-
selves call ‘traumatic observation’ (τραυματικὴ θέα), stands, in Galen’s view, in sharp 
contrast to deliberate, systematically performed dissection carried out for instruction-
al purposes (κατ’ ἐπιτήδευσιν)78. Its danger lies in the inability to respond quickly 
and accurately due to a lack of adequate knowledge of anatomical structures. In The 
Composition of Drugs according to Kind, Galen dismisses occasional anatomy as a 
‘great foolishness’ (μακρὸς λῆρος) and regards learning anatomy solely from books, 
without practice, as an even greater folly, since even experts often struggle to remem-
ber the precise positions of particular structures or to identify them:

If you have seen many times in monkeys the position and size of each tendon and nerve, you 
will remember precisely, if you have the chance to dissect a human body, how to locate each 
one as you saw it before. Still, if you have not trained, you will gain no benefit from such an 
opportunity (just as the doctors in the war against the Germans, despite having many bar-
barian corpses to dissect, learned nothing more than what butchers know). The ‘occasional 
anatomy’ of the Empiricists is a great foolishness, like tapping goats with spiny plants to draw 
off fluid. Even greater foolishness is learning anatomy from books, an education similar to 
that of the proverbial ‘helmsmen from a book’ (τοῖς κατὰ τὴν παροιμίαν λεγομένοις ἐκ βιβλίου 
κυβερνήταις). If even those who have seen nerves and their tendons in the body, under the 
guidance of a master, fail to remember their precise location without repeated observation—a 
second, third, and many times in succession—how could someone who has read a book in idle 
moments learn to know them? […] And these roots [of the nerves], if one has not observed 
them many times in monkeys, cannot be found with precision even if a human body is available 
for dissection; much less is it possible to find their location in ‘occasional dissection’, which 
they call ‘traumatic observation’, relying solely on reading (ἐκ μόνης ἀναγνώσεως)79.

Similar concerns about learning anatomy from books appear in The Function of the Parts 
of the Human Body. There Galen states that anyone wishing to understand the works of 
Nature must rely on direct observation and careful dissection, either independently or 
under expert guidance, rather than depending exclusively on books. This approach also 
guards against the uncritical acceptance of erroneous accounts by earlier authors:

Hence, if anyone wishes to observe the works of Nature, he should put his trust not in 
books on anatomy but in his own eyes and either come to me, or consult one of my associ-
ates, or alone by himself industriously practise exercises in dissection (ἐν ταῖς ἀνατομικαῖς 
ἐγχειρήσεσιν); but so long as he only reads (ἂν δ’ ἀναγιγνώσκῃ μόνον), he will be more likely 
to believe all the earlier anatomists because there are many of them80.
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According to Galen, this method of teaching anatomy, emphasising hands‑on practice 
and direct experience as indispensable for applying and testing theoretical knowledge, 
goes back to the fifth century BCE and the Hippocratic circles. He explains the ab-
sence, within the Hippocratic Corpus, of an anatomical treatise like his Anatomical 
Procedures by noting that knowledge there was transmitted within a close circle, 
probably from father to son81, through an oral and selective tradition that privileged 
direct instruction and treated writing as secondary to practical training82. The impor-
tance of first‑hand knowledge of doctrines, acquired from mentors rather than exclu-
sively from texts, is also indicated in Affected Places, where Galen says he knows 
thoroughly all the doctrines of the medical schools not because he learned them from 
manuals (ἐξ ὑπομνημάτων), but directly ‘from the best teachers of each school’ (παρὰ 
τοῖς πρωτεύουσι διδασκάλοις καθ’ ἑκάστην αἵρεσιν) 83. 
Galen does not intend to diminish the importance of writing; instead, he criticises 
Satyrus’ teacher, Quintus, along with Socrates and Pythagoras, for not leaving written 
works, which resulted in the loss of specific teachings84. In line with Plato’s Thamus, 
Galen views writing as a reminder (ὑπόμνημα) for those already instructed, beneficial 
for recalling doctrines, but not as ‘complete instruction’ (τελεία διδασκαλία) for be-
ginners. The hypomnematic value of writing is recalled again in Against Those Who 
Have Written on Disease Patterns. Here Galen describes physicians who determine 
the fever typoi (τύποι) either by counting on their fingers (οἱ μὲν ἐπὶ δακτύλων) or 
by consulting diagrams written in some book (ἐπὶ διαγράμματος […] ἐν τινι βιβλίῳ 
γεγραμμένου)85. He also mentions small notes or slips of parchment (χάρτια) on which 
the numbers of hours corresponding to each fever type are recorded and kept ready 
at hand (πρόχειρον ἔχειν), either committed to memory or written down for rapid 
consultation during clinical work86. Although Galen’s aim is to teach physicians to 
operate without relying on such written aids, these diagrammata, tables, and notes 
nonetheless function as mnemonic devices, facilitating calculation and recall during 
the physician’s visit. This conception of writing as an aid to memory rather than as a 
sufficient vehicle of instruction is made fully explicit in The Capacities of Foodstuffs:

At any rate, I shall be able to give later, in another shorter work, a synopsis that will be 
valuable for those who have learned the art. For only extensive practice and training bring 
craftsmen to perfection. This is why I think that the majority are correct who say that the 
best instruction is through the live voice (παρὰ τῆς ζώσης φωνῆς), and that it is impossible 
for anyone to become either a helmsman or an expert in any other craft from a book (ἐκ 
βιβλίου δὲ μήτε κυβερνήτην τινὰ δύνασθαι γενέσθαι μήτ’ ἄλλης τέχνης ἐργάτην). These are 
reminders for those who have previously studied and understood, not complete instruction 
for the ignorant. Just the same, if any of the latter who lack instructors are willing to attend 
carefully to what has been written clearly and in detail as I am doing, they will profit greatly, 
especially if they do not hesitate to read it over and over again87.

The reference to the master’s ‘living voice’ (φωνὴ ζῶσα) reappears in The Composition 
of Drugs according to Places, where Galen clarifies the respective roles of oral 
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and written instruction in training students. He concedes that for the philoponoi 
(φιλοπόνοι, ‘lovers of toil’) and the physei synetoi (φύσει συνετοί, ‘naturally intel-
ligent’), a well‑written text (σαφῶς γεγραμμένον) can still function as an effective 
learning tool:

It is certainly true, as most practitioners have observed, that learning from the living voice 
(παρὰ ζώσης φωνῆς) is not at all the same thing—nor equivalent—to drawing knowledge 
from a written text. Nevertheless, for those who are hardworking and naturally intelligent, it 
is not uncommon to derive great benefit from books written with clarity88.

Galen’s reflections on the limits of writing as a medium of instruction find a close 
parallel in his account of clinical experience and the perception of pain. As Courtney 
Roby has shown, in Affected Places pain emerges both as a crucial diagnostic re-
source and as a significant epistemological challenge: accessible to the physician only 
through the patient’s subjective experience and verbal report, it becomes medically 
useful only through the combined work of shared terminology, clinical judgement, 
and repeated observation89. At the same time, Galen acknowledges that the passage 
from sensation to verbal description is not always straightforward. Certain aspects of 
painful experience, as well as some diagnostically relevant signs, may resist precise 
verbalisation, even though Galen does not thereby abandon confidence in the com-
municative power of language itself90. Within this framework he criticises Archigenes 
and, more broadly, a medical idiom that relies excessively on novel or metaphori-
cal descriptors, a criticism he also develops in his treatises on the pulse91. Rather 
than multiplying technical terms, Galen emphasises the importance of experience: the 
physician must learn to interpret patients’ reports and to recognise recurring patterns 
through repeated observation. Anyone who seeks to classify pains, he insists, must 
therefore possess medical expertise, familiarity with such sensations, and the ability 
to describe them appropriately; otherwise patients’ accounts may remain imprecise or 
difficult to interpret. Diagnostic judgement thus ultimately depends on the interplay 
between language and experience. The physician must be able to recognise signs that 
are difficult to articulate verbally: for instance, the subtle changes in complexion as-
sociated with diseases of the liver, whose precise shades cannot easily be described 
but are immediately recognisable to the trained clinical eye92.
Where words fall short as teaching tools, only perception (αἴσθησις) grounded in di-
rect experience is the best teacher93. A striking example of such sensory learning is 
Galen’s description in The Function of the Parts of the Human Body of the flexor 
tendons in the hand. He explains the distinction between the deeper tendons on the 
palmar side, which bend the first and third finger joints, and the more superficial ten-
dons that bend only the second. The arrangement, insertions, and mutual relations of 
these tendons, he remarks, are extraordinarily intricate and cannot be fully conveyed 
in words; complete understanding comes only through direct observation:
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So too with the tendons on the inner side that lead to the four fingers; the ones passing 
through deep below the surface of the hand are much larger than those that lie above them. 
The former divide to flex the first and third joints, and the latter flex only the second. Now the 
insertion of these tendons into the bones and their relations to one another are marvellous 
and mysterious, and there are no words capable of explaining perfectly things that we learn 
through the senses alone94.

This emphasis on sensory training emerges just as clearly in Galen’s discussion 
of the diagnostic use of the pulse: aisthēsis, when coupled with rational inference 
(συλλογισμός), enables the physician to translate the tactile impression (ἁφή) into 
a clinically interpretable sign in light of prior knowledge95. For this to be possible, 
Galen repeatedly insists on the need to refine sensory perception through constant 
exercise and sustained practice. Mastery of this skill depends on the physician’s abil-
ity to distinguish the four principal components of the pulse: diastole, external pause, 
systole, and internal pause96. During diastole (διαστολή), a skilled examiner should 
be able to perceive simultaneously, at every moment of the movement, the extent of 
the distension (τὸ ποσὸν τῆς διαστάσεως), the quality and duration of the movement 
(ἡ ποιότης καὶ ὁ χρόνος τῆς κινήσεως), the tonos (τόνος) of the capacity (δύναμις) 
driving the artery, and the condition of the arterial wall (χιτών)97. The very onset of 
diastole is almost imperceptible, particularly in weak pulses; even in strong pulses 
(σφοδροί), its initial phase partly escapes detection, since the movement first traverses 
the overlying tissues and the skin in its entirety (δέρμα πᾶν) before it is finally regis-
tered by the examiner’s fingers98. The external pause (ἐκτὸς ἡσυχία) follows diastole 
and precedes systole; its duration is best detected by a light touch, avoiding pressure 
that might interfere with the last part of the distension. The internal pause (ἐντὸς 
ἡσυχία) follows systole and precedes the next diastole, and often appears longer than 
it really is, as it includes the imperceptible end of systole and the equally impercep-
tible beginning of diastole99.
Of these phases, systole (συστολή) is the most difficult to perceive, at least accord-
ing to those physicians who hold that it is perceptible at all100. It is not perceptible 
(αἰσθητή) in every pulse and does not always present itself with the same degree 
of clarity: it is never perceived in a weak pulse (ἀμυδρός), but may be more read-
ily distinguished in a strong one (σφοδρός)101. Systole thus constitutes a particularly 
demanding aspect of pulse diagnosis, requiring advanced skill and prolonged experi-
ence. Galen himself, who developed an early interest in pulse-taking, acknowledges 
that he initially struggled to discern the subtle motions of systole in contrast to the 
more evident movement of diastole102. Only through sustained and persistent inves-
tigation did systole become ‘clearly apparent to the touch’ (ἐφαντάσθη […] συστολὴ 
σαφὴς τῇ ἁφῇ), like a sudden light emerging in darkness103. In his own words: 

From then on, I practised still more until the impression was no longer faint; indeed, the 
recognition of the contraction became no less clear than that of the dilatation. After this, 
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everything followed in quick succession, and the rest became as evident as when the bright 
light of a lamp suddenly shines in the dark104.

What, then, is Galen’s view of learning the art of pulse diagnosis from written the-
ory? It is by no means a secondary matter: he devoted to it four major treatises—
The Distinct Types of Pulse, The Discernment of the Pulse, Causes in the Pulse, and 
Prognosis by the Pulse—as well as two shorter works, an isagogic handbook and a 
synopsis of the principal treatises105. He readily acknowledges that written descrip-
tions of pulse types possess genuine epistemic value. Just as one may recognise a 
runaway slave from an auctioneer’s verbal description, Galen reports that he himself 
recognised Falernian wine in Rome from its known signs (γνωρίσματα) even before 
tasting it, and that a friend of his recognised Lydian wine solely on the basis of his 
description106. By the same token, it is not altogether impossible to express in words 
many phenomena perceived through the senses. Even if perfect verbal representation 
remains unattainable, the attempt is not to be dismissed. As he observes: ‘Even if not 
with complete accuracy, by means of discourse (διὰ τοῦ λόγου) one may still come 
closer to knowledge of these things than by failing to approach them at all’107.
Nevertheless, direct experience and practical training remain decisive for pulse dis-
cernment. Galen maintains that the most complete knowledge (τελειοτάτη ἐπιστήμη) 
of the pulse requires an entire human life (ἅπας ὁ ἀνθρώπινος βίος) of practice, in con-
trast to the Methodists’ claim that six months suffice108. He recalls his own prolonged 
uncertainty regarding the perceptibility of systole, vacillating for years among the 
positions of Herophilus, Agathinus, Archigenes, and the Empiricists109. Such percep-
tual skills cannot be acquired through rapid instruction or theoretical exposition alone; 
they demand sustained, hands-on investigation. Galen also highlights the difficulty 
of acquiring adequate practical experience, especially in relation to rare yet diag-
nostically significant pulse types such as the gazelle-like (δορκαδίζων) and vermicu-
lar (σκωληκίζων) pulses. No device devised by physicians (μηχάνημα τοῖς ἰατροῖς 
ἐπινενοημένον), nor any imitation of real phenomena (μιμήματα τῶν ἀληθινῶν), can 
substitute for direct engagement with actual patients. Unlike other technical arts—
such as sculpture or painting—pulse diagnosis can only be mastered through real 
clinical practice110. Training devices—bladders (κύστεις), skin bags (ἀσκοί), and bel-
lows (φῦσαι) filled with fluid or air—may assist beginners in grasping the basic physi-
cal principles of touch and pressure involved in pulse-taking, particularly for those 
who struggle with abstract explanations. Yet these instruments are merely prepara-
tory: they cannot replace the extensive clinical experience and the lifelong cultivation 
of tactile sensitivity required to apprehend the complexity and subtlety of real arterial 
pulses111. Personal perception thus remains the ultimate standard in pulse diagnosis. 
When confronted with conflicting authorities—Agathinus denying, Herophilus af-
firming the perceptibility of systole—Galen elects to train his own sense of touch 
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until he can directly discern the relevant differences. Once systole becomes clearly 
perceptible, he holds, no further external validation is required112.

3. Conclusion
This paper has examined how ancient Greek medical and philosophical authors de-
fined the relation between written instruction and practical expertise, showing that 
the contrast between text and experience was never conceived as a simple opposition. 
From Aristotle and Diocles to the Hippocratic treatises and Galen, written works are 
consistently granted an important role in the transmission, preservation, and organisa-
tion of medical knowledge, yet they are also assigned clear limits. Books can collect 
observations, stabilise terminology, preserve procedures, and support memory, but 
they cannot by themselves produce medical expertise. What they offer is not the art 
in its fullness, but an indispensable aid to those who have already entered its practice.
A first central conclusion, then, is that ancient medicine did not treat writing as an 
autonomous vehicle of technical formation. Again and again, the sources insist that 
medical knowledge cannot be reduced to the possession of texts, however accurate or 
detailed. Aristotle’s claim that medical handbooks are useful primarily to the experi-
enced, Diocles’ contrast between books as reminders for the instructed and tombs for 
the untrained, and Plato’s insistence that acquaintance with remedies does not amount 
to knowledge of medicine all point in the same direction: expertise requires judgement, 
and judgement is formed through guided practice rather than textual consumption alone.
At the same time, this critique of textual self-sufficiency does not amount to a rejection 
of writing. On the contrary, the Hippocratic Corpus shows that writing is constitutive of 
medical inquiry precisely because it allows practitioners to record cases, formulate pro-
visional generalisations, preserve successful and unsuccessful outcomes, and circulate 
observations within a wider professional community. Hippocratic writing is not pre-
sented as a closed repository of doctrine, but as an open and corrigible instrument, con-
tinuously exposed to revision in the light of further experience. In this sense, ancient 
medical writing appears as both mnemonic and heuristic: it sustains memory, reflec-
tion, and method, yet remains subordinate to the empirical testing ground of practice.
This point becomes even clearer in Galen, whose position is especially revealing be-
cause no ancient physician invested more heavily in writing, yet few insist so strongly 
on its insufficiency when detached from training. Galen’s anatomical, pharmacologi-
cal, and diagnostic writings repeatedly affirm that direct observation, repeated ex-
ercise, and apprenticeship under a master are indispensable conditions of genuine 
expertise. In Antidotes, for instance, he states that the correct identification of phar-
macological ingredients must be verified not once or twice, but many times; even 
when a teacher both demonstrates and explains verbally, accurate learning depends 
on repeated confirmation through experience. By contrast, he says that those who ap-
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proach identification merely by reading a book (ἐξ ἀναγνώσεως βιβλίου τινός) require 
much more direct observation (αὐτοψία) to distinguish the quality and deficiency of 
each drug precisely113. There is, in other words, a necessary sequence in a physician’s 
formation: theory first, then the consolidation of theory through practice. A passage 
from the Synopsis on the Pulse makes this sequence explicit: truth (ἀλήθεια) must be 
learned in order, first by reasoning (λόγῳ), then by practice (τριβῇ), which produces 
habituation and skill distinct from mere theoretical grasp114.
A further thesis emerging from the discussion is that, for Galen, reading itself is not 
opposed to practical instruction but embedded within it. A passage of The Composition 
of Drugs according to Kind suggests that Galen’s anatomical books were read aloud 
while his associates simultaneously demonstrated muscles, veins, arteries, and nerves 
to their pupils. The written text here does not replace the lesson, but it accompanies, 
supports, and structures live demonstration: ‘By now many of my associates know 
all these points and display them to their pupils while my anatomical books are be-
ing read’115. This helps explain an apparent tension in Galen’s pedagogical stance. On 
the one hand, he repeatedly affirms the superiority of the master’s living voice and of 
hands-on experience; on the other, he urges students to read his own works because of 
their greater clarity and accuracy. The tension is only apparent. Reading (ἀνάγνωσις) 
is not conceived as an alternative to practice, but as its necessary foundation and 
framework. It prepares the student to observe well and preserves what has already 
been shown, but it does not itself amount to mastery116.
This is also why Galen resists the reduction of medicine to mere verbalism. The polem-
ical charge that he was a logiatros (λογίατρος), a ‘word-doctor’, belongs to a broader 
ancient anxiety about forms of expertise that remain at the level of discourse without 
issuing in competent action. Lucian, in the opening of the Hippias, remarks that no 
prudent patient would entrust himself to those most skilled in talking about technē 
rather than to those who have actually practised it117; Philo of Alexandria similarly 
notes that the sick are healed ‘by drugs, surgery, and regimen, not by words alone’ 
(φαρμάκοις γὰρ καὶ χειρουργίαις καὶ διαίταις, ἀλλ’ οὐ λόγοις), since mere logiatreia 
(λογιατρεία)—that is, the theoretical medicine of the logiatros—does not suffice118. 
Galen’s own position is fully consistent with this broader critique. However extensive 
and precise his writings may be, he never presents them as a substitute for the embod-
ied exercise of medicine. Rather, he insists that practical experience, as the culmination 
and application of well-assimilated theory, is what alone yields durable command.
The preface to Anatomical Procedures offers one of the clearest formulations of this 
principle. Before composing the revised treatise, Galen had written a shorter work 
for Boethus, who requested notes (hypomnēmata) of dissections he had personally 
witnessed so as not to forget them. Writing here functions exactly as a hypomnēma: 
not as a replacement for experience, but as a prompt for one who has already seen and 
learned. In this respect Galen stands in continuity with Plato’s Thamus, Aristotle, and 
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Diocles. His remarks in the Commentary on Hippocrates’ In the Surgery make the 
point especially sharply: memory (μνήμη) has no autonomous heuristic dignity, since 
discovery belongs properly to perception (αἴσθησις) and intellect (νόος), whereas 
memory stores and preserves what they have already found. Writing belongs to this 
same hypomnematic sphere. It is a treasury (ταμεῖόν τι) of knowledge, not the origin 
of knowledge itself119.
The limits of writing emerge with force wherever medicine depends on the discrimi-
nation of sensible qualities that resist full verbalisation: colours, textures, pains, ana-
tomical relations, pulse movements, and pharmacological properties. In such cases, 
ancient authors recognise that perception exceeds description. The physician must ac-
quire not only concepts, but trained senses. Medical education is therefore presented 
not simply as the acquisition of propositions, but as the cultivation of a perceptual and 
practical hexis. In this respect, ancient reflections on medicine anticipate a problem 
that remains central in modern accounts of clinical connoisseurship, from Polanyi’s 
claim that diagnostic mastery is acquired through mentored practice rather than theory 
alone to contemporary efforts in simulation-based and competency-oriented medical 
education: the most important dimensions of expertise are often those least reducible 
to explicit verbal instruction or to the mere possession of correct propositions.
Taken together, these sources reveal a stable and intellectually sophisticated model 
of medical learning. Writing is necessary but never sufficient; theory is indispens-
able but never self-validating; experience is authoritative but not raw or unstructured, 
since it must itself be organised through reasoning, comparison, and repeated verifica-
tion. Ancient medicine thus locates expertise in the dynamic interplay between text, 
teacher, perception, and practice. If books remain essential to the art, they do so not 
because they can replace lived instruction, but because they preserve, orient, and reac-
tivate knowledge whose full possession can only be achieved through demonstration, 
habituation, and the disciplined exercise of the trained senses.
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