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Abstract 

The “Doctrine of Final Cause” taken from Aristotle‟s (384 B.C.-322 B.C.) “causes”, and 

modified by Claudius (Aelius) Galen (Galen of Pergamon) (129 A.D.- 216 A.D.) stated 

that for an anatomical part to exist it must have a cause.  This final cause was not an 

endpoint but a purpose or goal, and that cause could be natural or divine.  This had 

profound effects on the thinking of renaissance anatomists.  I explore the final cause 

doctrine‟s relationship with human head and neck anatomy according to Aristotle and 

Galen from antiquity and from the perspective of important anatomists of the renaissance 

period from the early sixteenth to the late seventeenth century.  The anatomists‟ writings 

about the final cause doctrine were influenced by religious and political beliefs and 

varied from humanistic to reactionary. 

 

Tracing controversies concerned with the anatomy of the head and neck through these 

anatomist‟s works, reveal the Renaissance humanism of Vesalius and others paralleling 

the humanists of art and literature.  These controversies illustrate the ways in which the 

anatomists used the body to demonstrate function, uses, and causes from a higher source.  

Humanists advanced the social, philosophical, intellectual, literary, and 

medical/anatomical thought of the period from 1400 to the late 17
th

 century.  They stood 

between the Christian church of the middle ages and the modern world of science. 

 

Like religion, medicine and anatomy had its own revealed sources of knowledge and 

sacred texts such as Galen‟s.  Vesalius‟ Fabrica and the woodcuts established with 

suddenness the beginning of modern observational science and art as the direct and 
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faithful representation of natural phenomena.  They displayed the human body in a way 

others could understand, but also displayed the errors of the ancients, including Galen, 

bringing Vesalius into conflict with the church. 

 

The most important knowledge to acquire for an anatomical part during the Renaissance 

was why does it exist.  Evolutionary scientists of today see mutations that are favorable 

or unfavorable depending on the current environment.  These mutations are random or 

directed by a divine plan or nature, depending on what side of the debate you are that 

began in the Renaissance. 
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Introduction 

The “Doctrine of Final Cause” was taken from the “causes” proposed by Aristotle (384 

B.C.-322 B.C.), and modified by Claudius (Aelius) Galen (Galen of Pergamon) (129 

A.D.- 216 A.D.). (1,2) Aristotle was a consummate taxonomist and the father of 

comparative anatomy; yet he believed we must discover the “cause” for the anatomical 

part to exist if we are to truly understand the structure. (2) The final cause was not an 

endpoint but a purpose, per the Latin finis; end, purpose, goal.  The anatomical parts had 

a cause, states the doctrine, and that cause could be natural or divine.  To look for the 

final cause, is to look for the creator‟s purpose.  This had a profound effect on the 

thinking of renaissance anatomists. (2) I propose to explain and explore the final cause 

doctrine in some detail, with emphasis on what Galen thought about the relationship of 

the final cause to human anatomy.  The paper will examine the writings of Aristotle and 

Galen from antiquity and then explore the impact they made on anatomists of the 

renaissance.  I will examine the writings of several of the most important anatomists from 

the time period extending from the early sixteenth century to the end of the seventeenth 

century.  The anatomists‟ responses to the final cause doctrine was certainly influenced 

by their religious and political beliefs and ranged from humanistic to reactionary from the 

more religiously entrenched.  The physicians and anatomists evaluated from this time 

period will be Berengario da Carpi (1460-1530), Andreas Vesalius (1514-1564), Realdus 

Columbus (1516-1559), Josephus Maria Lancisius‟ (1654-1720) text of the drawings of 

Bartholomaeus Eustachius (1500-1574), Hieronymus Fabricius ab Aquapendente (1537-

1619), Gabriele Fallopius (1523-1562), William Harvey (1578-1657), and Thomas 

Wharton (1614-1673).  Although Lancisius‟ publication falls outside the time period of 
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this study, his work is simply a description of the previously unpublished drawings of 

Eustachius from around 1564.  Examples of the “final cause doctrine” will be cited in 

translations done on selected head and neck anatomical sites.  I will also evaluate the 

position and impact of the church on the “final cause doctrine.” 

 

By tracing various statements and controversies that run through the anatomists‟ texts, a 

progression through the Renaissance emerges.  I hope to show through these passages the 

humanism of Vesalius and others, the evolution of thinking about the “final cause 

doctrine” through Harvey and Wharton, and how they emerged from the complex 

political, religious and scientific world of the Renaissance. 

 

The Ancients: 

 

The anatomists and medical men of the renaissance reached back into antiquity for the 

writings of Aristotle and Galen, but they also tried to read their works so as to give 

meaning to their own times.  Both ancient authors were concerned with natural 

philosophy and their work was profoundly affected by it.  

 

Galen writes that the best physician is also a philosopher. (2) Medicine was not isolated 

from the other concerns of the Renaissance, and physicians of this time period would 

have undertaken a full arts degree prior to studying medicine.  Many had formidable 

linguistic skills in Greek and Latin.  The debates occurring in literature, art and religion 

were also occurring in medicine and anatomy. (3) Galen‟s importance may be in part 
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inferred by the fact that Erasmus (1466-1536) an important humanist of the Renaissance, 

translated one of his philosophical works. (2) 

 

Aristotle was recognized as the first significant figure of anatomy, although he does not 

appear to have done any human dissection.  Aristotle is considered by many to have been 

a biologist and the father of comparative anatomy.  Aristotle was also considered the 

father of physics, logic, zoology, and botany; he made major contributions to all fields of 

biology including anatomy. O‟Malley states that around the fourth century B.C., a new 

attitude toward the dead emerged and this had important effects on the study of anatomy. 

(4) Philosophy was undergoing major changes and discovery at the hands of Plato and his 

student Aristotle.  Many of the above-mentioned fields, however, as well as psychology 

and sociology ultimately separated from philosophy.  The mode of inquiry and study also 

changed, and was greatly influenced by Aristotle, who based his deductions on empirical 

observation.  His methods of deduction and logic are fascinating.  His teaching, however, 

sometimes extended into the unempirical and theoretical.  He believed that at the 

beginning of any anatomical study one must necessarily describe the anatomical part, but 

the investigator must also next explore that part in the context of the various other 

animals to find similarities and dissimilarities.  The results of this comparative study 

would, it was hoped, lead to the discovery of the “causes” for that specific part to exist. 

(2) For example, birds have wings and fly, therefore they lay eggs because to carry the 

young would make flying difficult.  Mammals do not have wings or fly and can more 

safely carry the young, and so they have a uterus.  This method was felt to be the 

foundation of anatomy and medical knowledge.  The descriptive anatomy based on 
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dissections that modern anatomists consider the field of gross anatomy was only a small 

first step in understanding the complete anatomy for Aristotle.  This has considerable 

relevance for the Renaissance debate. 

 

Human dissection was permitted in Alexandria, Egypt under the rule of the Ptolomies.  

There the Greek physicians Herophilus (335-280 BC) and Erasistratus (304-250 BC) 

flourished. (4) Herophilus, for example, declared the brain the center of the nervous 

system and the seat of intelligence, according to O‟Malley ; these contributions from 

Alexandria, including human anatomical dissections, continued from around 330 B.C. 

until around 150 B.C.  Thereafter, dissection of humans, and thus any real advancement, 

appears to have stopped.  By 30 B.C. the Roman Empire and its religious prohibitions 

made human dissection impossible. (4) 

 

The dissection of animals was substituted, and through these studies, Galen of Pergamon 

became preeminent in antiquity and will be central to the “final cause doctrine.”  He 

began his De usu partium (On the Usefulness of the Parts) in A.D. 165 and completed it 

in 175. (5) The book was read and revered until the end of antiquity.  This work places 

man at the center of our concern and gives a religious purpose to anatomy.  It became a 

text that Renaissance anatomists rediscovered, revered, and ultimately used as a sign post 

to guide the study of anatomy: always subsidiary to the concerns of philosophy and 

religion.  Roger French‟s book, “William Harvey’s Natural Philosophy,” remarked that  

natural philosophy and William Harvey‟s specialty anatomy became theocentric. (3) 

French goes on to state that Hippocratic medicine in the west or the precursors of 
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medicine in China or India were not based on anatomy. (3) But Galen and his De usu 

partium reframed Hippocrates and placed Western medicine on an anatomical basis.  

Galen believed that the body was put together with the best possible materials in the best 

possible way by a higher agency.  He further thought that since the body was put together 

in a reasoned way, that a rational man could understand, though perhaps incompletely, 

these reasons.  Galen writes in the seventeenth book of De usu partium called “Epode” 

that a provident Nature provides only parts that are “perfect”, teaches the animal the use 

of that part from birth, and that therefore these parts display the skills of the Creator. (5) 

Galen is extremely hostile to anyone who would not see the usefulness of these parts as, 

“a source of a perfect theology, which is a thing far greater and far nobler than all of 

medicine.” (5) Galen was a pagan and his god or gods were the polytheistic gods of the 

ancients.  During the middle ages, however, his work became dogma for the Christian 

(Catholic) church.  The “Creator” of the ancients became the Christian God, and Galen‟s 

De usu partium became a “sacred text” which stood the test of time.  Martin states that 

Galen was mainly positive towards Aristotle‟s writings, adopted Aristotelian-style 

teleology, and emphasized the role of formal causes in denouncing mechanistic causes as 

subsequently expounded by Descartes (1596-1650) and others as discussed later. (1) That 

final cause was the ultimate purpose or reason for that structure to exist, and was a 

driving force in the organism or organ itself.  This is the basis of the “doctrine of the final 

cause” espoused by Galen.   

 

According to O‟Malley, Galen used the Barbary ape as his favorite substitute for human 

dissection specimens, which saddled the world with physiological mistakes for centuries 
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to come. (4) Galen was a conscientious observer and did greatly advance knowledge 

through vivisection, literally the cutting up of animals while they were still alive.  

Unfortunately, however, the death of Galen marked a long pause in anatomical 

investigation in the West.  Although Galen was a pagan writing in antiquity, it is obvious 

why his work was “reborn” and embraced by the Christian church: the “final cause 

doctrine” evidenced the work of God in a very tangible and observable way as expounded 

by Galen.  The Church saw Galen and his work as “authoritative” and to disparage Galen 

or his work became at least problematic and possibly heretical. 

 

Knowledge of Galen and Aristotle‟s works, like those of many other classical authors, 

disappeared in the West at the end of antiquity.  They were, nevertheless, kept alive in the 

cultural area of Byzantium through translations into Arabic in the former Eastern Empire, 

according to May in her translation of De usu partium. (5) As Islam spread from Africa 

to Sicily and Spain, the scientific texts moved as well.  The original Greek text of Galen 

was later found and translated directly into Latin in 1310 and 1317. (5) Translations into 

French were made in 1566 and 1854-56. (5) The first English translation was done in 

1967 by May. (5) 

 

The cultural, religious, and legal prohibitions on human dissections gradually diminished 

in the fifteenth century and advances occurred.  Giacomo Berengario da Carpi 

[Berengario] (1460-1530) used Aristotelian methods to arrive at a “final cause”. (2) 

Although he believed that Galen made many errors (as evidenced by Berengario‟s own 

dissections), he believed that the divine creative “Nature” described by Galen was at 
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work in man.  The substance of his argument was provided mainly by the Canon of 

Avicenna; Berengario was able to fit the western theological tradition of the church 

fathers and the Arab‟s Allah into the context of human anatomy. (2) God the creator was 

a practical craftsman, and nowhere was His work more evident than in the body of man.  

The practical business of anatomy and the application of remedies was the special realm 

of the physician. 

 

Latin and Etymology of Selected Head and Neck Anatomical 

Terms 

 

Paralleling the understanding of the functions of anatomical structures was an evolution 

of the anatomical terms for these structures.  This etymology uncovers interesting 

insights into the thinking of the ancients and especially the Renaissance anatomists.  

These insights are not only of interest to physicians and anatomists, but also add to the 

understanding of these structures, and create a point of reference in learning and teaching 

anatomy.  The lack of knowledge of Latin in medical students has been well documented. 

(6) It has also been suggested that the teaching of etymology helps to facilitate learning 

and to increase long-term retention of anatomical terms. (7) Understanding the historical 

background and complex interplay between the political, philosophical and religious 

influences lends a sense of respect for the field of anatomy and surgery that is 

fundamental to the development of the professionalism that has so long been associated 

with medicine.  Professionals who daily deal with the anatomy of the head and neck will 
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also derive a greater satisfaction and understanding of this area of inquiry by studying its 

history and pertinent etymology. 

 

The medical men of the 15
th

 and 16 centuries were faced with an explosion of knowledge 

relating to the anatomy of the human body gained by the relaxation of restrictions on 

human dissections.  This knowledge was being established at a most tumultuous time.  

The rediscovery of the classical world of the Greeks and Romans, the Renaissance, the 

Protestant Reformation, the Roman Inquisition, and the Counter-reformation of the 

Catholic Church all occurred during this time period.  Philosophy was also undergoing a 

revolution.  The works of Descartes and others challenged the authority of Aristotle and 

the ancients.  The study of anatomy had been, and still was, hampered by a paucity of 

knowledge, but it also suffered from legal, cultural, and religious restrictions.  Having 

previously analyzed the relevant authors concerning various technical controversies 

concerning the study of head and neck anatomy, I will attempt to bring these 

controversies into focus using  the philosophical lens of the final cause. (8,9,10) 

 

While most early studies were done by Greek physicians and written in Ancient Greek, 

most important studies from A.D. 1000 to the 19
th

 century were written in Latin. (11) The 

medical writings of the 15
th

  and 16
th 

centuries were almost universally in Latin.  From 

the 19
th

 century on, anatomical studies were written in the native language of the author, 

with a predictable explosion in anatomical terms. (11) While Greek had fallen out of even 

scholarly use in the West by 1000 A.D., Latin persisted as a scholarly language until 

comparatively recently.  By the 20
th

 century knowledge of Latin could not be assumed, 
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even in a scholar.  Greek came back to Europe as a scholarly language in the 14
th

 and 15
th

 

centuries, brought by refugees from the collapsing Byzantine Empire, but was restricted 

mostly to students of the humanities.  Much of the anatomical nomenclature persisted as 

“Latinized” Greek terms.  As physicians stopped learning and using Latin, studies using 

the old texts were either limited to authors who knew Latin, or were dependent upon 

translations into the vulgar tongues.  These Latin translations were usually carried-out by 

non-medical specialists occasionally resulting in uncertainties in the meaning of the text.  

Those who have done translations of anatomical works realize that knowledge of the 

anatomy helps greatly to sift through the wide semantic range of available Latin words to 

improve on the reliability of these translations.  Many of the most important studies, 

including Vesalius‟ Fabrica, were never translated into a modern language, or translated 

only by one author.  All subsequent historical studies on the anatomy based on these 

translations perpetuated these limitations.  Grappling with the original Latin text and 

attempting to place them in historical context was a major aim of this study.  I believe 

that consideration of the historical context and my knowledge of the relevant anatomy 

has contributed to the accuracy of my translation. 

 

Several previous studies provided data for this paper. (8,9,10) For these previous studies 

we obtained facsimiles of the original Latin writings from the seminal period between 

1543 and 1685, a span of time encompassing the works of some of the most important 

anatomists and their discoveries to those dates.  This also was a period of more 

systematic human dissection, encouraging the discovery and naming of many anatomical 

structures.   All studies were written in Latin.  We have translated portions of the 
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following works: Andreas Vesalius (1514-1564), De humani corporis fabrica (1543) 

(12); Realdus Columbus (1500-1560), De re anatomica (1559) (13); Prelectiones 

anatomie universalis de musculis (1614), the anatomical lectures of William Harvey 

(1578-1657) (14); Adenographia or The description of the glands of the entire body 

(1656) by Thomas Wharton (1614-1673) (15); and a text written in 1714, Tabulae 

anatomicae, by Josephus Maria Lancisius (1654-1720) concerning anatomical studies 

done by Bartholomaeus Eustachius (1500-1574) (16).  We translated, in addition, several 

relevant passages from De larynge, vocis organo (1603), Fabricius ab Aquapendente 

(1537-1619) and Gabriele Fallopius‟ (1523-1562) Observationes anatomicae (1561), 

which Whitteridge assembles in the footnotes of her edition. (14) 

 

Renaissance Anatomists and Controversies in the Head and 

Neck 

Controversies Concerning the Larynx: 

 

The most important Renaissance anatomist to this discussion is Andreas Vesalius. (Figure 

one) His book, De humani corporis fabrica revolutionized the study of anatomy in 

several respects. (12) It brought to light much new human anatomical information, it 

exposed numerous errors made by Galen, and it used extensive woodcuts to display the 

relevant anatomy.  Nothing like these anatomical drawings had ever been seen up to that 

point in time.  To many anatomists, Vesalius was seen as invidiously trying to expose the 

errors of Galen, and to the church he was attacking Galen‟s “sacred” texts.  The use of 
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woodcuts also left Vesalius open to the criticism that he was only describing the 

anatomical part and not learning the cause for the part, that is, he was simply recording 

his observations and not revealing the usus-utilitas or knowledge propter quid.  In other 

words by not determining the use of the part or the “purpose” for the part; he was not 

determining the “final cause.”  By stopping at this first stage of an Aristotelian analysis, 

Vesalius was also de-emphasizing an important point of the church; revealing the glory 

of God‟s work through the sheer complexity of the anatomical structure. 

 

As early as 1539 Vesalius realized that Galen had made errors and had probably not 

dissected humans.  Vesalius was putting a humanistic framework to his writings, but was 

also admittedly overzealous in his attacks on Galen.  Vesalius‟ book, the Fabrica, was 

published in 1543; the year the Roman Inquisition began.  Roger French finds it curious 

that Vesalius chose to publish the book in Basle instead of Italy, but Vesalius was 

undoubtedly concerned about censorship or even worse. (3) Vesalius‟ humanism, coupled 

with his attacks on Galen, incurred the displeasure of the church and numerous more 

traditionally religious anatomists who thought Galen‟s work was authoritative.  This 

controversy played out in the anatomical literature and affected each of the anatomists I 

will examine.  The danger was real and not limited to the Catholic countries: a friend and 

colleague of Vesalius‟, Michael Servetus, was burned at the stake for his anatomical 

writings, which, in content, were really more theological than anatomical, and the 

execution was performed by the protestant Calvin. (17) This section highlights some of 

those controversies as they emerged from the ongoing debates over the structural and 

functional anatomy of the larynx. 
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The next anatomist to be considered is Realdus Columbus, Vesalius‟ erstwhile assistant. 

(Figure two) He was older and ultimately assumed, at least temporarily, the vacant chair 

of anatomy at the medical school in Padua.  O‟Malley writes that Vesalius had vacated 

his chair from 1543 until 1546 for the Imperial Service. (4) Though they appear to have 

been friends at the time of the writing of The Fabrica, they famously had a falling out, 

which is clearly reflected in Columbus‟ De re anatomica of 1559. (13) O‟Malley thinks 

that Vesalius had returned unexpectedly to hear Columbus criticizing his work and 

Vesalius disparagingly remarked in the Letter on the china root (1546) that Columbus 

was one “. . . who learned something of anatomy by assisting me in my work, although 

he was incompletely educated. . . .” (4) This animosity is reciprocated by Columbus 

throughout his 1559 De re anatomica, and their mutual hatred complicates an attempt to 

isolate elements of the dialog between their two works stemming from the objective 

grounds of adhering, for example, to the doctrine of the final cause.  The De re 

anatomica was to be illustrated by Michelangelo Buonarotti, but the work was published 

without the illustrations in 1559 and thus avoided the charge of being non-Aristotelian. 

(9) While publication of the De re anatomica without the drawings appeared to be simply 

a result of Michelangelo‟s being otherwise overcommitted (rather than an attempt by 

Columbus to avoid becoming embroiled in this controversy), the book did tellingly 

contain a license from the Inquisitor certifying that it was free from all heretical teaching. 

(13) 
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In the De re anatomica, Columbus goes to great lengths to explain why he thinks the best 

material for the larynx was bone and not the cartilage for which Vesalius and even Galen 

had argued.  He knew this, he said, because he had diligently dissected countless humans, 

and prominently staked his claim on the basis of empirical observation. His explanation 

of why other anatomists were mistaken about the cartilage takes a suggestively vindictive 

slant when he undermines the work of both Galen and Vesalius for a lack of this 

empirical observation.  Galen, for example, was at fault (Columbus, De re anatomica: 

page 43): 

 

quod neglecto humano corpore simas dissecandas curauerit: Deinde quod vel in 

simiis ipsis laryngis substantiam osseam prorsus non animaduerterit. 

 

Because, ignoring the human body, he saw to the dissection of apes: or perhaps 

because he had not noticed that in apes themselves the substance of the larynx is 

entirely bony. (13) 

 

This is not a damning indictment when we consider that Galen faced prohibitions against 

human dissections.  Columbus was a conscientious anatomist and made major additions 

to the field.  His animosity towards Vesalius was obvious, however, as he writes that 

Vesalius is not only at fault for a lack of empirical evidence, but also suggests that 

Vesalius had been mendaciously claiming such experience (Columbus, De re anatomica: 

page 43): 
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quod in humanorum corporum sectionem profiteretur, non humanam tamen 

laryngem, sed bruti secare semper solitus est . . . . 

 

because although he used to make claims based on the dissection of human 

bodies, nevertheless, it was not the human larynx, but an animal‟s that he was 

always accustomed to dissect. (13) 

 

Columbus has no doubt that the larynx is bony based on his work.  He states (Columbus, 

De re anatomica; page 43): 

 

Cum igitur ex innumeris propemodum sectionibus obseruauerim humanam 

laryngem in prouectionis aetatis corporibus osseam esse, non cartilagineam: 

Quanquam a teneris annis cum nondum ad suam duritiem, soliditatemque 

redacta est, ex cartilaginea substantia constructa esse videatur; non possum non 

opinari eam magis ex ossea natura, quam ex cartilaginea constare. 

 

Since, consequently, from nearly countless dissections I observed that the 

human larynx is bony in bodies of advanced age, not cartilaginous (although in 

the tender years, when it has not yet been reduced to hardness and solidification, 

its substance seems to be constructed from cartilage), I am not able not to give 

the opinion that it consists of bone rather than cartilage. (13) 
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Another contemporary of Vesalius, and an important contributor to this discussion, was 

Bartholomaeus Eustachius (1500-1574). (Figure three) He was born around 1500 and 

acquired a solid humanist education.  He was reported to have known the ancient 

languages of Greek, Latin, Hebrew, and perhaps Arabic.  He had books in these 

languages in his library, and was believed to have translated Avicenna himself. (16) He 

studied medicine in Rome at the Sapienza, the Vatican university.  This exposure to 

Galen through the Greek, and his medical training at the quintessentially Catholic 

institution, which undoubtedly subscribed to the doctrine of the “final cause,” would have 

influenced his ideas and teachings.  One of his famous patients was Carolus Borromeus 

(1538-1584), the saint of the Counterreformation. (16) Eustachius‟ anatomical studies 

resulted in several publications and ultimately 42 copper plates that were completed 

around 1564, but only published posthumously in 1714, in the Tabulae anatomicae by 

Lancisius. (16) Lancisius, an anatomist, was a physician for Pope Innocent XII,  and had 

also studied at the Sapienza.  Pope Innocent XII and Lancisius had been in search of the 

plates in part to help elevate the works of Eustachius over those of Vesalius.  Eustachius 

may have thought at the time of the Renaissance that his copper etchings would draw the 

same criticism he and others were then leveling at Vesalius.  It is reasonable to think that 

Eustachius withheld the publication of his works to avoid the charge of being non-

Aristotelian and provoking the condemnation of the church.  I found no real data to 

support this contention, but it is a fact that Eustachius withheld them from publication.  It 

is also a fact that the plates are of an excellent quality, and very complete, both in the 

sense of having very minute details and also in being very completely executed with 

scales and numbering keys. (16) It seems unlikely that he would have suppressed his own 
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plates due to fears that they were in some way poor, mistaken, or incomplete.  Indeed, 

they are so good, as Lancisius took pains to show, that they are nothing short of 

revolutionary. Singer states that “had the plates of Eustachius appeared in 1552, when 

[sc. he] completed [sc. the first four], his name would have stood by the side of Vesalius 

as one of the founders of modern anatomy.  They are, however, more accurate, and they 

contain such a multitude of discoveries that for originality Eustachius has only Leonardo 

and Vesalius as superiors among modern authors.” (9) It seems incomprehensible that 

someone would suppress his own work after he had evidently invested such a great deal 

of his life into it, unless there was a very powerful external reason.  So while there is no 

unequivocal evidence, an analysis of the quality of the work he abandoned suggests that 

he did so out of qualms within his own conscience, or out of fear of religious persecution. 

 

Vesalius himself was attacked vigorously in the years following the publication of the 

Fabrica in 1543 by his teacher Sylvius, his ex-friend Columbus, and Eustachius.  Sylvius 

and Eustachius, who was at that time teaching at the Sapienza, wrote that they deplored 

Vesalius‟ lack of “piety” and “faith”, Sylvius referring to him as a “madman”. (4) 

Vesalius had breached an observance that was at root religious: “Vaesani cuiusdam 

calumniarum in Hippocratis Galenique rem anatomicam deplusio.” (I am repulsed by the 

charges of this madman in the anatomical matters regarding Hippocrates and of Galen.) 

(3) 

 

I next turn to William Harvey, who was perhaps more able to pursue the study of 

anatomy through human dissection because he lived in Protestant England. (Figure four) 
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He could at that time, however, still have been fined by the College of Physicians for 

theories contrary to the teachings of Galen. (14) Whitteridge remarks that Harvey and 

others excused the errors of Galen and the other ancients by explaining that anatomy had 

changed since the days of antiquity. (14) Roger French states that Riolan and Sylvius 

believed that Galen was an infallible font of anatomy, but that humans had actually 

degenerated to the modern (Renaissance) form. (3) Harvey was a devoted Aristotelian but 

believed in the principle supra vires elementorum, i.e., that a material could behave in a 

manner that exceeds the qualities of the elements from which it was made.  Don Bates 

states that Harvey believed that the idea of the final cause or purpose, not material 

necessity, must be the basis for understanding how nature works. (18) This had important 

implications for the time due to the contemporary thought of Descartes and his theory of 

mechanical causes, to which I shall return later.  Harvey was best known for his 

discovery of the circulation of blood (published in De motu cordis in 1628); he offers 

valuable insight into the continuing “second wave” anatomists‟ investigations and 

analyses.  Harvey weighs in on this (by then) fifty-year-old controversy between Vesalius 

and Columbus on the composition of the larynx: larynx ex cartilaginibus et musculis 

compositum, “the larynx is constructed from cartilages and muscles”.  Remembering that 

he did not have the benefit of the microscope, his reasoning for believing that the larynx 

is composed of cartilage rather than bone was as follows (Harvey, Prelectiones: page 

228): 

 

Ex chartilaginibus facta ut dura densa nec frangibilis, ut iniuriis externis vel 

internis per gulam sit liberam . . . .  



 

18 

 

it was created from cartilages with the result that it was hard, dense, and not 

breakable, so that it might be free from external or internal injuries through the 

throat…(14) 

 

Harvey‟s deductions seem to have been based on fairly straight-forward Aristotelian 

principles.  The structure, which was determined during the historia or dissection phase, 

was considered to determine how suitable the structure was for various uses.  A larynx of 

cartilage would be more pliable to avoid injury than would one of bone, and strong 

enough to support and protect the airway and digestive functions.  To determine the 

purpose of the larynx he looks at the various uses, here speech and swallowing.  This 

entire process extends the work of anatomy far beyond the description of the gross 

anatomy and even beyond physiologic considerations, extending, as it does, the area of 

inquiry into the sphere of philosophy and even theology.  It has been argued, in fact, that 

within the specialty of anatomy, philosophy was theocentric. (3) 

 

Harvey is a proponent of some form of guidance by “nature.”  In a discussion about the 

shape of the head, Harvey contends that, “the shape is round, slightly depressed and 

oblongated.  He goes on to say that (Harvey, Prelectiones, page 300): 

 

Natura omnia facit rotunda nisi propter aliquod, quia perfectissima figura et 

securitatis gratia.  Natura autem perfectiva unde caelum rotundum, plantae plerum 

rotundae, ossa rotunda. 
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nature creates all things round unless for a reason, because the shape is the most 

perfect, and for the sake of security.  But nature is a perfectionist, whence the round 

heavens, many round plants, round bones. (14) 

 

Harvey states that nature provides animals with larger more rounded heads that are more 

intelligent, and that the brain has convolutions that must contribute to intelligence.  He 

cites Galen for authority on nature‟s purposes (Harvey Prelectiones, page 314-315): 

 

Galenus enim nihil in parte quod non conducit ad actionem illius, intellectus ergo 

quia functio cerebri.  Natura enim nihil facit frustra. 

 

Galen indeed asserted that in no part is anything assembled that does not contribute 

to its action, therefore (the convolutions must exist) because the function of the 

brain is intelligence.  For Nature does nothing without purpose. (14) 

 

Harvey further states that Fabricius (of Aquapendente) agrees because (Harvey, 

Prelectiones: page 230): 

 

ossa ponderosa Aquapendente et facile frangitur, ideo non osseam, et impediret 

transitum cibariorum per gulam, 
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Bones are heavy (according to Fabricius), and easily broken; for that reason, it 

[sc. the larynx] is not bony and [sc. as a result if it were bony] impede the 

transmission of food through the throat. (14) 

 

Hieronymus Fabricius ab Aquapendente (1537-1619) was the student of Gabriel 

Fallopius (1523-1562) and the teacher of William Harvey.  They all studied at Padua, the 

leading center for anatomical studies in the world at that time.  Fallopius had trained 

elsewhere, but came to Padua to study and succeeded Columbus.  Fallopius was a 

contemporary of Vesalius, Columbus, and Eustachius.  Fabricius was a staunch 

Aristotelian who created a program of study in the second half of the fifteenth century at 

Padua that closely followed Aristotle‟s teachings.  This format followed the sequence we 

have already seen of observation of the part, comparative anatomical studies, and 

determination of the “causes” for those parts.  Andrew Cunningham considers Fabricius 

to be the central figure of his age in promoting Aristotelian studies. (2) Fabricius, an 

admirer of Vesalius, nevertheless thought that Vesalius went too far in criticizing Galen, 

and further that he did not go far enough in determining the causes of anatomical parts. 

 

Fallopius, in his book Observationes anatomicae (1561), takes an intermediate position 

between bone and cartilage and bases his observations on the degree of calcification 

found in the various structures at various ages (Whitteridge, Prelectiones of Harvey: page 

231): 
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Sub osse dicto collocatur larynx, constans ex quattuor cartilaginibus …. Ex 

dictis primam et secundam reperi aliquando in valde senibus osseas factas, 

neque solum in decrepitis, sed etiam in primo senio constitutis. Tertiam vero, vel 

ut rectius dicam, tertiam et quartam, osseam numquam vidi. 

 

The larynx is positioned under the bone I mentioned, consisting of four 

cartilages . . . .  Of the above-mentioned, the first and second (numbered 

cartilages) are sometimes discovered to have become bone in the very old, and 

not only in the decrepit, but also in those just entered into old age.  Truly, I have 

never seen the third, or more correct to say, third and fourth, bony. 

 

Vesalius and his contemporaries divided the cartilages of the larynx into the thyroid, 

cricoid, and arytenoids and numbered them one, two, and three, respectively.  Fallopius 

became the chair of anatomy at Padua after Columbus had left, and Fallopius spoke very 

flatteringly of Vesalius in his book Observationes anatomicae. (19) Fallopius‟ 

description proposes a process of progressive calcification, with the laryngeal cartilages 

forming from hyaline cartilage, and calcifying unpredictably throughout life. (20) The 

epiglottis and the vocal processes of the arytenoids are composed of yellow fibro-

cartilage, which usually do not calcify.  Understandably in the pre-microscopic era this 

calcification could have been mistaken for bone. 

 

The description of the vocal cords and internal workings of the larynx is again phrased in 

such a way as to suggest a final cause or Divine plan. Columbus ascribes a function of 
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airway protection as well as vocal modulation to the glottis, and speaks of nature‟s 

intention (Columbus, De re anatomica: page 45): 

 

. . . ubi in duos processus definunt, quibus scilicet natura veluti lingulis 

quibusdam uti voluit non modo ad claudendum laryngis amplitudinem, & 

asperae arteriae meatum, ne quid, ex vomitu praesertim, quod laedat in internam 

illius capacitatem decidat, atque ad pulmones deferatur: sed etiam ut rimam 

illam moderetur variarum vocum efformandarum gratia, non secus atque in 

fistulis, aut tibiis lingulae quaedam imponi solent, ex duabus arundinum laminis 

compactae.  Propterea istorum processuum id genus lingulam constituentium 

vnio γλωττίς nuncupatur. 

 

. . . where they end in two processes, which nature certainly wanted to use, as 

though they were little tongues of a sort not only to close the width of the larynx 

and the opening of the rough artery [sc. trachea], so that nothing which might do 

harm, especially from vomit, could fall down into its interior and be carried down 

to the lungs.  But also so that it might control that cleft for the sake of making 

various tones, not differently than in a shepherd‟s pipe, or as little tongues are 

customarily placed in a flute, joined together from two slender pieces of reed.  For 

this reason, the union of these processes making up a little tongue of this type is 

called the glottis. 
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Vesalius writes of the epiglottis as having been “formed” to protect the larynx.  He seems 

to a modern observer to be just as likely to ascribe a condition to a teleological cause of 

creation as his contemporaries (Vesalius, Fabrica: page 154): 

 

his tribus igitur laryngis cartilaginibus, alia quaedam mollis, & substantia tertiae 

cartilaginis superiori parti prorsus similis, accedit, quae laryngis perelegans 

efficitur operculum, accurate prohibens, ne quid cibi aut potus in laryngem 

defluat. 

 

And so, to the three cartilages of the larynx is added another one, flexible and 

entirely similar in substance to the superior part of the third cartilage, which is 

very neatly formed as a cover of the larynx, accurately barring food or drink 

from flowing down into the larynx. (12) 

 

Columbus discussed the epiglottis as follows, recognizing it as a covering or lid to protect 

the lungs while allowing respirations (Columbus, De re anatomica: page 45): 

 

Hanc ἐ πιγλωττίδα graeci vocant, quod lingulae modo enarratae superemineat, 

atque operculi vicem gerat, ne quid cibi, potusve in laryngem defluat, nec non 

etiam vicissim clauditur, ac referatur ob mutuam inspirationis, & expirationis 

operam. 

 

This is called epiglottis by the Greeks because it protrudes in the manner of a 

tongue, and that it performs the duty of a covering in order that no food and 
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drink flows down into the larynx, and it is also closed in turn and reopened on 

account of the collaborative work of inspiration and expiration. (13) 

 

More than a half-century later Harvey wrote about nature‟s reasons for providing certain 

structures. He agreed with the protective function of the epiglottis and suspected that the 

food itself may have played a role in closing off the larynx (Harvey, Prelectiones: page 

228): 

Epiglottis pondere cibariorum compressa tegat rimulam.  Situatur radice linguae. 

 

The epiglottis, when it has been compressed by the weight of the food, covers 

the rima.  It is situated at the base of the tongue. 

 

In my opinion, the controversies of the larynx were important in my opinion for several 

reasons.  The larynx was an important organ to protect the airway and was therefore vital 

to life.  It was also the organ for production of speech, which separated man from the 

animals.  This separation of humanity from the animals was, of course, central to 

philosophy and religion.  Once again medicine and especially anatomy played a role in 

exhibiting the larynx as the perfect tool created by God as partial evidence of this 

separation.  Any deviation from the “sacred” texts and teachings of Galen, or his mode of 

thought about anatomy, were bound to provoke controversy.  It would follow 

theologically that if God created man in His own image, studying anatomy would be a 

method of studying God. 
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Controversies Concerning the Thyroid Gland: 

 

The anatomy of the thyroid gland provides another opportunity to see the “final cause” 

doctrine in action, more striking, perhaps, because none of the renaissance anatomists 

really had any idea what the gland actually did.  Merke, in an interesting discussion of 

Claudius Galen (130- 201 AD) and what he knew about the thyroid, states that Galen 

refers to a “bronchocele” (a name associated with the thyroid), a “quasi gutturis ramex” 

„as it were a rupture of the throat‟, and again as a “tumor gutturis” „a swelling of the 

throat‟. (21) Merke also notes that translations of Galen‟s Greek texts suggest that he 

described glands in the neck, described those adjacent to the larynx (thyroid) as larger 

and spongier than other glands in the neck, and even suggested that the thyroid lubricated 

the larynx and its cartilages. (21) Merke goes on to point out that, due to the restrictions 

on human dissection, it is unlikely that Galen ever saw a human thyroid gland. (21) 

Although the Renaissance in Europe was a time of “rebirth” of the ancient knowledge of 

the Greeks and Romans, it was also a time of intense discovery.  Artists and others 

occasionally played a role that also included human anatomy.  One of the most famous of 

these was Leonardo Da Vinci (1452-1519) who began the study of anatomy with human 

dissections in 1483 and continued until 1515 when he was forced to stop under the 

prohibition of Pope Leo X. (22) In their Leonardo Da Vinci, the authors of the Istituto 

Geografico De Agostini state that, “he was said to be misled by some of the ancients” 

(like Galen); but was considered really “a disciple of experiment, [sc. and] nature was his 

teacher.” (22) The same authors also remark that Leonardo had commented about the 

function of the thyroid from a Galenic perspective, “these glands are made to fill the 
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space where the muscles are wanting, and hold the trachea away from the hyoid bone.” 

(22) Leonardo is generally credited with the first drawing of the larynx and the first to 

draw the thyroid gland as an anatomical organ. (21) 

 

Vesalius addresses the possible functions of this gland.  Although the concept of the 

thyroid injecting some kind of lubricant for the larynx is probably not original to him, 

Vesalius has an interesting twist to the make-up of this lubricant (Vesalius, Fabrica, page 

578): 

 

Huc quoque faciunt asperae arteriae ad laryngis radicem utrinque appositae 

glandes, humore siquidem meatum imbuunt, non fluido quidem, sed viscido et 

pingui, quemadmodum & ipsae crassiores spissioresque caeteris humorem 

procreantibus glandulis sunt. 

 

Here also the glands are fashioned next to the rough artery on both sides at the base 

of the larynx, in that they wet the meatus, with a fluid, not a runny one, but sticky 

& fat, just as they are also thicker and denser than the rest of the little glands that 

produce the humor. (12) 

 

The make up of this humor was thus created for the special purpose of the voice.  He 

continued in the next sentence to describe how important this humor was to the voice 

(Vesalius, Fabrica, page 578): 
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Quantus vero eiusce humoris ad vocem usus sit, indies fistulas humectante oleo 

inungi videntes docemur.  Neque profecto eiusmodi humore procreando illae 

tantum quas diximus glandes sufficiunt, uerum & aliae laryngi accumbunt… 

 

How useful this humor is to the voice, we are taught daily when we see the musical 

pipes being anointed with moisturizing oil.  Nor certainly are those glands alone 

which we mentioned sufficient in creating the humor, but others too lie beside the 

larynx 

 

He compared the thyroid glands to those of a cow or ox.  Vesalius used comparative 

anatomical studies partly from a lack of human specimens, and also to point out through 

these studies the errors of Galen.  In doing so he fell between two stools, since he was 

criticized for the former as not completely studying the human, and drew animosity from 

anatomists and the church for the latter (Vesalius, Fabrica, page 261): 

 

In bove autem, harum loco carneam prorsus reperies substantiam, ad secundae 

cartilaginis latera repositam, et musculo cuipiam similem, qui septimus et octavus 

comunium laryngis musculorum in bove censeri possit, quum interim homo eius 

substantiae, seu musculorum vice, quemadmodum nuper dixi, grandes insignesque 

obtineat glandulas. 

 

In the cow, however, instead of these you will discover quite a fleshy substance, 

positioned to the sides of the second cartilage, and somewhat like a muscle, which 
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could be regarded as the seventh and eighth of the common muscles of the larynx 

in the cow, since man, as I just said, has large and conspicuous glands of this same 

substance, or rather, in place of muscles. 

 

Vesalius used comparative anatomy to point out differences between humans and 

animals.  He attacked anatomists and others who would not dissect and thereby confirm 

the truth of his writings, and he again pointed out the fallacies of some of the ancients 

including Galen. (12) This was done extensively during his discussions about the head 

and neck anatomy, and I believe that the special place the larynx had in defining what it 

is to be a human, through speech, played a role in focusing attention on his works.  His 

woodcuts were very accurate and would have been hard to argue with, perhaps further 

provoking antagonistic anatomists and church officials. (Figure five) This will be 

expanded further in the next section. 

 

Columbus was the first to treat the “glands” as a separate subject in the De re anatomica, 

though in a chapter (Liber IX) of only two pages. (13, 21) He joins the fray with some 

interesting teleological speculations about the thyroid gland and women, suggesting what 

is in effect an aesthetic reason for the differences in the gland between men and women 

(Columbus, De re anatomia, page 213-214):  

 

Duae aliae haerent laryngi, asperaeque arteriae, quae foeminis sunt, quam viris 

crassiores; hinc laryngis pars prominentior in paucis mulieribus conspicua est: nam 

ab harum gladularum crassitie occupatur, & sub ea latitat. 
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Two other [glands] adhere to the larynx, and the rough artery, which are thicker in 

women than in men: hence the more prominent part of the larynx is conspicuous in 

few women: for it is overlaid by the thickness of these glands, and hides under 

them. (13) 

 

The idea that the thyroid gland fills in the neck of a woman was commented on by 

Leonardo Da Vinci and glossed nearly a hundred years later by Thomas Wharton, to 

whom I will return below, but to look ahead for a moment, he writes (Wharton, 

Adenographia, page 121-122): 

:  

Ad colli rotunditatem & ornatum multum contribuere, implent enim vacua spacia 

circa laryngem, partesque eius protuberantes fere in laeviorem ac planitiem 

deducunt: praesertim in foeminis, quibus ob hanc causam majores obtigerunt, 

eorumque colla aequaliora ac venustiora reddunt. 

 

[sc. They] contribute greatly to the roundness and beauty of the neck, because they 

fill the empty spaces around the larynx, and reduce the protuberance of these parts 

generally to smoothness and regularity, especially in women, in which they occur 

larger for this reason, and render more uniformity and charm to their necks. (15) 

 

Even Ancient Egyptian paintings had emphasized the size of the thyroid in women and 

Rush and Hofrichter, in papers published as late as 1820, were still discovering 
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“reasons” for the larger thyroid in women. (23) Much of the literature seemed to 

accept the idea that women had larger thyroids than men and looked for an aesthetic 

rather than a physiologic explanation. (15,23) 

 

Interestingly William Harvey also noted the sexual differences, but in the opposite 

direction (Harvey, Prelectiones page 230-231): 

 

Magis prominent viris quam mulieribus.  (WH) propter glandulas, bronchocelides.  

Magnitudo varia pro aetate. 

 

[sc. The larynx] is more prominent in men than in women.  (William Harvey) on 

account of the glands, bronchoceles [i.e. thyroid].  The magnitude varies with age. 

(14) 

 

Although taking the opposite view of the relative size between the sexes Harvey thinks 

the difference was because of changes with the voice occurring with puberty.  This 

follows the teleological pattern established above. 

 

Having noted the special nature of glands, the early modern anatomists continued to 

search for purposes for these special structures.  First they speculated, in a practical 

way, that the thyroid might provide lubrication for the larynx.  Then, having noted the 

difference on average in the shape of the necks of men and women, their thoughts 

turned, from the physiological, to the aesthetic; the idea was that the thyroid, in 
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women, was enlarged to add to their beauty.  This concept was long lived, spanning at 

least 150 years. 

 

I turn now to Thomas Wharton, who we met briefly above.  He wrote his Adenographia 

in 1656. (15, Figure five) He listed several functions or “causes” for this gland to exist 

including cooling the larynx and lubricating the voice.  Wharton was not, according to 

Stephen Freer, a religious man and did not mention God once in the Adenographia. (15) 

He did, however, mention the purposes of Nature in the functions of organs, and this 

„function‟ for the thyroid does recall the “final cause doctrine.”  He listed the “purposes” 

of the thyroid glands (Wharton, Adenographia, page 121-122): 

   

Usus harum glandularum primus ac praecipuus videtur, superfluas quasdam nervi 

recurrentis humiditates excipere, & in venosum genus denuo deducere per 

lymphaeductus suos. 

 

The use of these glands seems first and foremost, to take up certain superfluous 

fluids of the recurrent nerve, and to lead once again the fluid into [sc. those 

conduits known as] veins through its own lymph ducts. 

      

He appeared to have made this claim first for anatomical reasons, specifically the intense 

collections of blood vessels.  The idea of warming the larynx was not new, but given the 

extreme vascularity of the thyroid gland, it would not be unreasonable.  Secondly: 
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Cartilagines, alioquin frigidiores, quibus affigitur, calore suo fovere.  Est enim 

copiosis arteriis perfusa & sanguine abundat, unde commode vicinis partibus 

calorem impertit. 

 

The somewhat cooler cartilages, to which it is attached, it warms with its own heat.  

For it is perfused by copious arteries and it abounds with blood, whence it 

conveniently imparts heat to the neighboring parts. 

 

Thirdly the idea advanced by Vesalius that the thyroid secreted a humor that acted as a 

lubricant for the voice was still considered by Wharton a century later.  The lubricant was 

“produced” to make the voice more pleasant: 

 

Laryngis lubricationi suis halitibus conducere, adeoque vocem laeviorem, canoram, 

suavioremque reddere. 

  

To cause the lubrication of the larynx with its breath, and to render the voice more 

smooth, melodious and agreeable. (15) 

 

We saw above concerning the larynx that Eustachius followed the more conservative 

view that the anatomy was „directed‟ and a  cause or purpose for the anatomy could and 

should be sought.  Supporters of this view naturally included the religious community 

and they promoted their own champions.  Lancisius published Eustachius‟ plates 160 

years after the later‟s  death and he cited plate VII to argue that Eusthacius had predated 
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the accurate anatomical drawing of the thyroid gland, and perhaps the submandibular 

salivary gland as well.  These plates certainly do show Eustachius‟ keen observational 

skills and advanced knowledge of anatomy.  Eustachius‟ place in the history of anatomy 

would undoubtedly have been more prominent if he had published the plates during his 

lifetime. (Figure seven), (Lancisius, Tabulae anatomicae, page 96): 

 

observatione dignum censemus, quod Auctor glandulam ad menti latera 

demonstravit 43.17.  Similiter glandulam thyroidaeam in situ 55.15. cum nervo, qui 

e linguae radice productus, in glandulae corpus, varios in sulculos divisus, 

distribuitur 52.15; Confer ea, quae doctissimus Morgagnus in suis Adversariis pag. 

28. de unitate, & appendicibus glandulae thyroideae notavit. 

 

we think it is worthy of observation, that the Author (Eustachius) demonstrates the 

(submandibular) gland to the side of the chin (43.17).  Similarly he shows the gland 

of the thyroid in normal position (55.15), with a tendon, which, stretched out from 

the base of the tongue, into the body of the gland, is articulated into various 

divisions (52.15).  Compare what the most learned Morgagnus said in his 

Adversariis (page 28) about the unity and appendices of the thyroid gland. (16, 

Figure six) 

 

Although the controversies of the thyroid gland occurred at a somewhat later date, they 

played themselves out on these same philosophical and religious stages.  Despite the fact 

that the Renaissance anatomical controversies had been progressing for several hundred 
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years, emotions still ran high and strong opinions continued to be held.  Both Eustachius 

and Lancisius were undoubtedly greatly influenced by the Sapienza and the Popes with 

whom they were associated.  It is difficult to believe that their world view and strong 

Catholic beliefs did not influence their anatomical thinking vis a` vis the final cause. 

 

Controversies Concerning the Major Salivary Glands: 

  

The major salivary glands were discovered as such from 1650 to 1685, toward the end of 

the Renaissance.  By that time, anatomists since Vesalius had discovered much of the 

structural anatomy of the human body thanks to the practice of human dissection. 

 

The Latin and Greek terms for gland came from the words to describe an “acorn.”  Galen 

uses the term to describe the  “glands” of the mesentery, but Merke stated that his 

descriptions are at times confused and he probably had no concept of the glands as a 

separate functional entity. (21) However a curious paragraph was quoted in Merke‟s book 

History and Iconography of endemic goiter and cretinism, taken from, (Galen, De voce et 

anhelitu), (circa 170 A.D.), (translated into Latin in the Basal Complete Edition of 1562): 

 

Collum autem habet duas glandulas, in quibus generatur humiditas.  In epiglottide 

vero generatur humor phlegmaticus viscosus ad hoc, ut humectat illa instrumenta.  

Sed ex duabus glandulis, quae sunt in collo, et ex corpore, quod est in epiglottide, 

non perveniunt venae, in quibus currit humor, sicut perveniunt ex duabus glandulis 

linguae.  Sed illae, quae sunt in collo sunt in natura spongiae, ex quibus pertransit 
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humor ille, qui currit superne deorsum, sine hoc, quod indigeat eis, aut sint ei 

necessariae venae, in quibus currat… 

 

Indeed the neck has two glands in which fluid is produced.  However, in the 

epiglottis (i.e., larynx) a viscus, heavy fluid is produced for the purpose of 

moistening these instruments (larynx).  But from the two glands, which are in the 

neck, and from the material, which is in the epiglottis (larynx), no ducts come, in 

which fluid runs, in the same way the ducts come from the two glands of the 

tongue.  But these, which are in the neck, are of a spongy nature, from which there 

flows that humor which runs above downwards, without this, because it lacks those 

or the ducts necessary in which it flows (21) 

 

Throughout the Renaissance there was agreement about the existence of glands, but 

their functions were not well understood.  Vesalius had not treated the glands as a 

separate topic, but recognized their existence and perhaps importance.  As noted 

earlier, Columbus was the first to discuss the glands as a separate entity.  He discussed 

the functions of glands in the head and neck specifically and reflected the commonly 

held idea at the time that nature abhorred a vacuum.  The following are some of his 

teleological reflections (Columbus, De re anatomia, page 213): 

 

Glandula nihil aliud est (ut ad eius descriptionem immediate deueniamus) quam 

corpus rotundum, oblongumque, quod plurimum est rarum, & poris refertum 

diuersis in locis varias ob causas positae fuere adenes, siue gladulae. est enim 
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earum multiplex usus, aliae venis, & arteriis instar lectuli sternuntur, ut illas 

detineant, ne ue laedantur aliae ut sedes vacuas repleant; non enim datur in 

natura vacuum;  

 

The gland is nothing other (to come immediately to its description) than a round 

oblong body, which in the most part is of a loose texture, & filled with pores.  

The glands were placed in different places for different reasons.  Their functions 

are multitudinous, some are scattered with veins and arteries like a bed, to fill 

empty spaces, others that they are not injured with violence, others that they fill 

an empty space: indeed in nature there is not produced a vacuum; (13) 

 

It is interesting to speculate on what the followers of the final cause doctrine would think 

of the concept of a Divine Creator placing tissue as a “filler” or “buffer” against trauma.  

As we will see below, the discovery of salivary gland ducts help explain this conundrum 

at least to some extent. 

 

Although the function of the lymphatics was unknown at that time, the anatomists of the 

early 16
th

 century had some notion of a filtering or absorptive function.  Columbus stated 

that (Columbus, De re anatomica, page 213): 

 

aliae ut humiditates suscipiant, & contineant;  

ne ob motum loca exiccarentur; aliae ut excrementa suscipiat atque id genus 

glandulas, siue adenes in variis corporis nostri partibus reperias. 
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…others take up and contain fluids, in order that the places not dry up on 

account of movement, others in order that they accept the discharge and you 

could find this type of glands (glandulas), or „adenes‟ in various parts of our 

bodies. 

 

By the middle of the 17
th

 century, with the publication of the Adenographia, Wharton 

was still quoting Vesalius.  Wharton greatly advanced the understanding of the glands.  

Lancisius‟ publication fifty some years after the Adenographia attempted to place 

Eustachius in a more prominent position vis a` vis Vesalius.  He had done this by 

pointing out Eustachius‟ placement of the submandibular glands in the copper plate 

discussed above that had been created in 1556, around the time of the Fabrica and the 

De re anatomica. (Figure seven)  Establishing an organ‟s function, purpose, and 

therefore its cause was, as has been seen, central to these anatomists.  Although these 

glands had been known for many years, Lancisius was anxious for Eustachius, 

formerly a famous physician at the Sapienzia, to receive part of the credit.  Ultimately, 

however, the credit for establishing the true function of the gland would require the 

discovery of a duct to establish it as a salivary gland. 

 

Not only are these ducts the sine qua non of a salivary gland, but, their existence was 

always to be considered teleologically.  Wharton had described the submandibular duct 

that now bears his name.  To have a duct and emit saliva would establish the gland as a 
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salivary gland.  The duct would not have been created in vain (Wharton, Adenographia, 

page 133): 

 

Etenim ubicunque vas excetorium peculiare reperitur, non putandum est, frustra; 

conditum fuisse sed speciali cuidam excretioni destinari.  Cumque excretio 

quaelibet determinati excrementi, humorum residuorum depurationi inserviat, quod 

in emolumentum totius cedit: sequitur hoc ipsum esse officii publici. 

 

Since wherever the special excretory vessel is discovered, it must not be believed 

that it was put there in vain; but that it is intended for a certain particular excretion.  

Since whatever excretion is excreted serves to purify the remaining fluid, which 

passes for the benefit of the whole: it follows that this is the very thing, which 

conduces for the betterment of the whole.  

 

Wharton compared various glands including the maxillary and thymus and noted changes 

that occurred throughout the animal‟s life.  He noticed that while the thymus is initially 

larger in the young, it got smaller with age and that the maxillary glands did the opposite.  

He correctly hypothesized that they served different functions (Wharton, Adenographia, 

page 133): 

 

Usus harum glandularum scriptores hactenus latuit, ut & ipsae glandulae.  

Utcunque certum videtur, esse partes excretorias, munereque publico fungi. 
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The use of these glands has thus far escaped writers, as have also the glands 

themselves.  However it seems certain that parts are excretory, and that they serve 

the whole structure.  

 

He considered salivary production to be a part of the function of the glands, and rightly 

believed that the establishment of an excretory duct was to be the necessary prerequisite 

to labeling a gland a salivary gland.  Other functions concerning the concentration or 

removal of wastes or involvement with nerves, remained, for him, to be discovered 

(Wharton, Adenographia, page 133-134): 

 

Restat autem adhuc inquiramus, quem peculiarem humorem haec glandula secernat 

& excernat, unde eundem excipiat, & quis sit eiusdem post excretionem usus.  

 

But it still remains that we investigate, what special fluid this gland separates and 

excretes, from where the same is removed, & in fact what is its use after excretion. 

 

The idea that the glands manufacture a product like saliva did not seem to occur with the 

Renaissance anatomists as often as the idea that they filtered something out.  This 

concept of separation was likely strongly held by Wharton since his predecessor at the 

College of Physicians in London, William Harvey, had published his landmark work De 

motu cordis, on the circulation of blood, only twenty-eight years prior to the publication 

of the Adenographia.  This work provided a different way of looking at the anatomical 

unit now that fluids were thought to circulate.  The structural anatomy was becoming 
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better known, as well as the place of the gland within the comparative anatomy of the 

animal kingdom.  This led to better understanding of the uses for the glands.  These well-

known modern concepts of gross anatomy, comparative anatomy, and physiology were 

not the endpoints for the Renaissance anatomists, however, as causes would need to be 

sought. 

 

Walter Charleton was a fellow of the College of Physicians along with the senior and 

famous William Harvey, and the younger Thomas Wharton. (15) Charleton was quoted 

by Andrew Cunningham as calling the College of Physicians (in 1657) a “House of 

Solomon.” (15) Charleton stated that the fellows, which would include Wharton 

preparing his Adenographia for publication the following year, “constantly imploy 

themselves in dissecting Animals of all kinds, as well living as dead; and faithfully 

recording all singularities that occur to their observation, both in the several species and 

individuals.”  They did this to know “what is perfectly naturall, what praeternatural, what 

rare and monstrous among the parts of them,” so that ultimately they would know what, 

“there is betwixt the Conformation of the parts in the body of Man, and those in the 

bodies of other Animals, ordained by Nature to the same, or like and equivalent uses.”  

Thus it seemed that Wharton and the other fellows were following a typically Aristotelian 

course.  The ideas of Harvey and the current philosophical writings of Descartes would 

have weighed heavily on Wharton‟s thoughts.  This will be explored more in the next 

section.  

 

 



 

41 

Discussion: 

 

The preceding examples serve to illustrate the many ways in which the anatomists of the 

Renaissance used the anatomy of the body to demonstrate the function of a structure and 

suggest its possible uses.  This led them to speculate on how that function demonstrated 

“causes” from a higher source, usually God but sometimes, nature.  These anatomists 

were not functioning in a vacuum.  They had icons in the humanistic fields to follow.  

This was a time not only of forward thinking producing scientific advances, but it was 

also a time of looking back.  As the name implies, the Renaissance was a period of 

“rebirth” of the classical age.  The art, literature, politics, lifestyles, customs, and 

philosophy of the Roman and ancient Greek cultures were reinstituted in many forms. 

 

Humanism is the term frequently applied to the social, philosophical, intellectual, and 

literary thought of the period from 1400 to the late 17
th

 century.  The humanists brought 

back the study of the pagan classics in these fields, but combined them with a view to the 

secular, an appreciation of worldly pleasures, and a penchant for personal independence 

and individual expression.  This preference for the classics and a secular view of life 

developed in spite of formal allegiance to the Christian doctrine.  These humanists 

revered the classical writers who espoused similar social values and secular attitudes.  

They stood between the middle ages with its reliance on the faith of the Christian church, 

and the modern world of science and critical thinking.  The Renaissance humanist lived 

between two worlds.   Explanations for perceived phenomena were changing for the 

humanists from the religious to the scientific.  This is not to say that the humanists were 
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less religious, but they may have found themselves suspended between faith and reason 

or at the beginnings of the modern compartmentalization of faith and science.  Humanism 

may have begun as a timid drift away from medieval Christianity but it frequently ended 

in a bold independence from medieval tradition.   The leading intellectual trait of the era 

was the recovery of the secular and humane culture of Greece and Rome.  

 

The Christian theologians did not, of course, embrace the pagan and polytheistic views of 

the ancients, but they did revere and accept much, including scientific works that could 

be seen to resonate with the church teachings.  Belief in and acceptance of the ways of 

the classical world became so pervasive that we begin to see artists and authors using the 

themes and ideas from the classical world, restated and modified, to make political and 

cultural comments and criticisms of the 15
th

, 16
th

 and 17
th

 century world.   Jan Van 

Eyck‟s Rolin Madonna (1435), Erasmus‟ The Praise of Folly (1509), Sir Thomas 

Moore‟s Utopia (1516), and Shakespeare‟s Hamlet (1600) could be offered as examples. 

(24-27) Medical men and anatomists were among the most educated in society and I 

believe played a more central humanistic role than generally believed.  Medicine along 

with law and theology were at the top of the university curriculum and required a liberal 

arts education as a pre-requisite. (2) The medical teachers would often have had 

proficiency in Greek and Latin and would have known the works of Hippocrates, Galen, 

and other medieval and Arabic authors. (2) 

 

Mitchell stated in The Purple Island and anatomy in early seventeenth-century literature, 

philosophy, and religion, “this teleology was Christian in that the rational inference of 
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function and cause from structure purportedly demonstrates the ingenuity not principally 

of Nature but of God.” (28) The function was to serve the soul.  Mitchell further 

comments that for “Aristotle sensory observation must be linked via rational inference to 

that which for Nature is real, which discloses it form, its reason for being.” (28) The 

Renaissance anatomists increasingly saw themselves as practitioners in this special 

sensory philosophical realm, applying the increasing scientific knowledge of anatomy 

and physiology, but still with an eye toward the cause.  But this brought them 

increasingly in conflict with authority and the church.  Alessandro Benedetti (1450-

1512), a lover of Greek philosophy and an anatomist, acknowledged, “Aristotle has had 

so much authority for so many centuries that even those things which (physicians) have 

not seen they will affirm to exist, even without experiment.” (28) Like a religion, 

medicine and anatomy had its own revealed sources of knowledge and procedures and 

sacred texts.  Aristotle and especially Galen were considered authoritative to the church, 

and as we have seen, Vesalius, Servetus and others were flirting with heresy by 

contradicting them.  Initially Berengario da Carpi (1460-1530) “deliberately excluded 

from anatomy what could not be seen …and just as deliberately drew a line between 

„philosophy‟ and anatomy.” (3) Simoni makes a clear separation stating, “ubi desinit 

physicus, ibi medicus incipit,” (where the philosopher ends, there the physician begins). 

(3) French quotes the medical historian and translator Lind as saying that the pre-

Vesalian anatomists had “too much philosophy and too little dissection.” (3) This 

highlights the credit due to Vesalius, who through his dissections and the privileged 

position he gave to empirical observation realized the errors of Galen and the fallacy of 

dogmatically accepting the ancients.  Berengario had not used Galen‟s books, especially 
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the De usu partium, because it was, “not short nor particular, but general, teleological and 

lengthy.” (2) Berengario does cite a previous author, Gentile da Foligno on the wisdom 

and goodness of God.  Gentile thought that in the anatomy of man it was God who was 

presented as the “artifex istius mundi,” God the practical craftsman. (2) Gentile felt that 

nowhere in nature was this more evident than in the body of man, which was the special 

concern of the physician.  It is against this background of philosophy and religion that 

Vesalius‟ work must be read. 

 

Vesalius, in the Fabrica, deliberately used illustrations to show the anatomy as it really 

exists to anyone who would simply do the dissections.  His woodcuts showed the 

dissected cadavers in functional lifelike poses that were unique to the time and highly 

significant by effectively displaying the anatomy.  Saunders and O‟Malley stated in the 

introduction to their book, The illustrations from the works of Andreas Vesalius, that the 

publication “established with startling suddenness the beginning of modern observational 

science and research.” (29) The illustrations were not actually the first medical drawings, 

as Berengario in 1521 published the first in the modern sense. (29) Berengario was a 

lover of art and once possessed Raphael‟s painting of John the Baptist. (29) His 

illustrations were, however, crude, unskillful and not well executed. 

 

Vesalius‟ illustrations were works of art according to Saunders and O‟Malley, and  “the 

embodiment of the spirit of the Renaissance directed toward the future with new 

meaning.” (29) They further stated, “the Renaissance saw the emergence in the realm of 

art of a new dogma of aesthetic theory which stated that a work of art is a direct and 
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faithful representation of natural phenomena.”  The Renaissance in general had brought 

about a new focus in the realm of art;  it had given a rebirth to an ancient style, but now 

with a scientific bent. (30) This theory was seen in the works of Da Vinci and 

Michelangelo as well. (9) Although the mystery of who illustrated Vesalius‟ Fabrica has 

never been solved, the evidence points to Titian with contributions from Jan van Kalkar, 

Domenico Campagnola and Vesalius himself. (29) However, whoever the primary artist 

was, the detailed anatomy of the woodcuts mandates that a gifted anatomist must have 

been involved. (30) This humanistic Renaissance anatomist was undoubtedly Vesalius 

himself.  James Tait Goodrich has stated that “without the plates, Vesalius probably 

would have been relegated to a lesser role in the history of science,” (31) Whenever the 

Fabrica is mentioned in medical science, it is usually the woodcuts that are mentioned 

and not the text.  Vesalius certainly added greatly to the anatomical knowledge, but the 

beauty, clarity, and artistry of the woodcuts placed in stark relief his difficult and 

sophisticated Latin style.  Anyone who has translated Vesalius will agree that his Latin 

was complicated, wordy, and opaque. 

 

Vesalius used the woodcuts to display the human body in a way others could understand, 

and he also used them to display the errors of the ancients, including Galen.  In plate 28 

of the “musclemen series” Vesalius drew the rectus abdominus muscle extending high up 

on the sternum in a way that manifestly does not occur in human beings. (Figure seven) 

His caption shows that Vesalius is aware of this and explains that the reason for this 

aberration is that the muscle extends further in an ape than in man.  He has followed, ad 

absurdum, the comparative method of Aristotle and Galen, and shows how servile 
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reliance on Galen leads to clear contradictions with observable reality.  Vesalius 

illustrates pedagogically how errors created by (for instance, Galen‟s) dissection of 

animals could be extrapolated to the human and how it would look. (4) In fact, some 

scholars have wrongfully accused Vesalius of anatomical errors thanks to thinly veiled 

satire as in this overextension of the rectus abdominus. (4) But the text clearly reveals this 

accusation to represent a case of Latin illiteracy on the part of the reader (Vesalius 

Fabrica, page 185): 

 

Intercapedine igitur ab r ad s, hic notatur recti simiae abdominis musculi tendo seu 

membrana 

Then, in the interval from r to s, here is observed the straight muscles or membrane 

of the abdomen of the ape 

 

Cushing remarks in a footnote to a discussion of the “muscleman” woodcuts that he 

thinks it is curious that one did not see (sc. contemporary) opponents pointing out this 

glaring anatomical error. (19) Cushing may not have seen that Vesalius was satirizing the 

Galenists, but his contemporaries, who could read Latin, could see from Vesalius‟ 

caption that he was using the rectus overextension as a pedagogical technique.  Their 

attacks surfaced not as accusations of anatomical blunder, but as more general 

accusations of the sort of quasi-heretical failure to follow Galen we saw above.  The idea 

that Vesalius had made a mistake is effectively excluded by the fact that in his 1555 

edition he not only continues to use the same woodcut and muscle extension, but, even 

made the lettering more legible to highlight it. (4) Saunders and O‟Malley state that this 
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extension is “a reflection of his teleological outlook since Vesalius characteristically 

introduces into his text theoretical arguments as to what position a structure found in 

animals would occupy if it occurred in man, thus revealing the errors of Galen. (29) 

 

Vesalius‟ major contribution as a humanistic anatomist was to bring together the works 

of the ancients, correct their mistakes with his recently acquired knowledge, and then 

bring together an extremely skilled group of artists and craftsmen to produce a work of 

scientific art.  By doing this he was displaying the truth for all to see; he encouraged all 

his students to dissect, to see for themselves.  This was a call to take the “objects into 

your own hands.”  Mitchell observed that this call had too close a parallel with Luther‟s 

call for Christians to read God‟s word (the Bible) for themselves. (28) Vesalius was 

writing at a time when the effects of the Reformation were really beginning to be felt. (3) 

 

Martin Luther was a German monk who was calling for church reform.  Luther was 

particularly bothered by the selling of indulgences, which was a religious pardon that 

could be purchased from a church official. (32) Martin Luther wrote his famous 95 

Theses, and nailed them to the church door at Wittenberg, in Saxony, Germany.  He 

called for a full reform of the Christian Church.  The church door was really a bulletin 

board and he wrote the theses in Latin in order to stimulate debate with the educated 

clergy and not as a call to the people.  One main point that he stressed was that the Pope 

was a false authority, and that the Bible was the one true authority.  He felt the people did 

not need a priest or bishop to interpret the Bible for them. They could take the Bible into 

their own hands and read it for themselves and make up their own minds.  This occurred 
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in 1517 and ultimately led to the Protestant Reformation.  Coming on the heels of this 

great schism, the Catholic Church would have understandably been sensitive to Vesalius‟ 

calls to take the dissections in their own hands and not just trust the ancient authorities, 

like Galen, or their sacred texts. (33) While the medical man in general had only the 

important texts as the weight of their authority, the anatomists had the dissected body to 

confirm or contradict the authorities, and Vesalius was placing it all in front of them. 

 

Vesalius‟ close relationship with Charles V of Spain suggests that he was not a Lutheran. 

(28) His religious views may have run deep and Vesalius undoubtedly saw his work as 

reform, not rebellion, and certainly not heresy.  French points out that Vesalius was really 

calling for a return to the purer anatomy of the ancient Alexandrians. (3) This anatomy of 

the Alexandrians and of Galen must, however, be modified by the new knowledge 

Vesalius was discovering.  This fits perfectly well with the aspiration of the other 

humanists of the Renaissance discussed above.  In Vesalius‟ eyes, however, reading the 

“bible” of medicine and anatomy was dissecting the human body.  Vesalius could and 

should be seen as a true humanist of the Renaissance tradition.  As a humanist he suffered 

the criticism of his more conservative peers.  This has parallels with the work of 

Erasmus, More, Shakespeare and many other Renaissance humanists.  His teacher 

Sylvius, it will be recalled, deplored his “lack of piety” and “faith.”  Eustachius, who 

taught at the Sapienza, took a Counter-Reformation stance by admitting that Galen could 

make errors, but that he was not deceitful.  Eustachius asserts that “to sin, peccare, is 

Vesalius‟s vice, not Galen‟s, and is constituted in having bad faith rather than good faith, 

mala rather than bona fides, or no faith at all, nulla fides.” (28) As mentioned before, 



 

49 

Eustachius may well have seen his own copper etchings as similarly guilty and withheld 

their  publication. 

Whatever his intentions were, Vesalius was rightfully seen as the “father of modern 

anatomy.”  His woodcuts remained important for centuries until supplanted by more 

precise and detailed techniques.  The lifelike poses of the cadavers in his woodcuts 

resonate a curious or even ghoulish chord today.  They do, however, depict the anatomy 

in an accurate manner that had not been seen previously.  This would have had significant 

pedagogical impact on anatomy.  The humanist admonishing to dissect with our own 

hands and, arguably, to see Nature‟s or God‟s most perfect work in proper perspective 

was sometime lost in the rush to understand the anatomy.  Understanding Vesalius‟ work 

and the Renaissance thinking of the anatomists at that time are imperative to truly put the 

woodcuts in proper context. 

 

Over the next century after the publication of the Fabrica in 1543, much changed in 

Renaissance thinking on the philosophical front that effected medicine.  Descartes 

published his Principia Philosophiae (Principles of Philosophy) in 1644. (34) His 

thoughts on what we would call physiology were an extension of his mechanistic 

approach to nature.  The biologists and anatomists discussed above have viewed the end 

point of the study of anatomy as the explanation of the “causes” for that anatomy.  This 

was a teleological approach, which was essentially a philosophical and speculative 

account, which held that final causes, that is, purposeful design, were responsible for 

what existed in nature, and that a design and purpose analogous to that found in human 

actions were inherent also in the rest of nature.  As I have outlined above, this included 
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the thoughts of the ancients Aristotle and Galen, but in a modified form.  They could also 

be seen in the writings of Harvey and Wharton. 

 

Mechanism, as envisioned by Descartes, held that all natural objects, including planets, 

animals and even human bodies, were completely mechanistic automata. (35) As others 

had evoked powers, faculties, forms, God, gods or “Nature” to explain human actions, 

Descartes invoked only matter in motion, organized as a bodily machine. (35) Descartes 

stated “to give such a full account of the entire bodily machine that we will have no more 

reason to think that it is our soul which produces in it the movements which we know by 

experience are not controlled by our will than we have reason to think that there is a soul 

in a clock which makes it tell the time.” (35) Descartes appeared to agree with the 

mechanists and disagree with Aristotle on the nature of the physical world.  The 

mechanistic worldview gained considerable favor with the publication of Philosophiæ 

Naturalis Principia Mathematica, the Mathematical Principles of Natural Philosophy, 

1687, by Sir Isaac Newton, (1643-1727). (36) Newton‟s work in mechanics seemed to 

explain the motion of everything in heaven and earth according to the operation of 

mechanical principles. (37) 

 

William Harvey had published the Exercitatio Anatomica de Motu Cordis et Sanguinis in 

Animalibus, An Anatomical Exercise on the Motion of the Heart and Blood in Living 

Beings in 1628. (3) This work ultimately was to change the thinking of anatomists 

greatly.  Initially the reactions from philosophers and the clergy were mixed. (3) 

Descartes was an early supporter of Harvey‟s view on the circulation of blood. (35) 
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Descartes‟ writings contained his views on the motion of the heart and the circulation of 

the blood.  He attempted to systematically explain all functions of the body, except the 

mind, by mechanical causes; ultimately understandable by principles of physics.  Harvey, 

however, believed in the principle supra vires elementorum, i.e.,that a material could 

behave in a manner that exceeds the qualities of the elements from which it was made.  

His discovery was used by Descartes, as support for mechanical mechanisms, as 

circulating blood could more easily be understood to be filtered of elements, to bring 

elements to an organ and to take them away.  It reduced the need for a “vital force” from 

God or nature. 

 

These mechanical principles could also be applied to the function of the salivary glands. 

Descartes had published Discours de la méthode pour bien conduire sa raison, et 

chercher la vérité dans les sciences, Discourse on method, Discourse on the Method of 

Rightly Conducting One's Reason and of Seeking Truth in the Sciences, in 1637.  He had 

subsequently proposed the production of various humors of the body from the circulating 

blood. (15) Blood would circulate through sieves that would extract and concentrate the 

various humors.  Published posthumously, De homine, On man (1662), proposed the 

gland as a sieving filter. (15) The De homine was the final chapter of The World, 

originally titled Le Monde and also called Treatise on the Light, written between 1629 

and 1633.  The work agreed with the Copernican view of the moving earth, and Descartes 

had delayed its release when he learned of the condemnation of Galileo by the Catholic 

Church. (34) He produced a Latin textbook to replace the Aristotelian textbooks then 

used in universities. Wharton rails against these works in a letter published, translated 
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and included by Freer in his translation of Wharton‟s Adenographia. (15) The letter was 

written to a woman who was asking advice for her son who is interested in a career in 

medicine.  Wharton‟s advice on the state of the physician was discouraging in the 

extreme.  Part of Wharton‟s discussion as to why the physician‟s plight was so bad, was 

that the educational system in the universities have, “left the old and sound Aristotle 

learning, and spend all their time in the new-fangled fripperies of Cartes (Descartes), 

Gassendus, Boyle, Hobbs and Regius, etc.”  Cunningham writes that the members of the 

College of Physicians were very hostile to Cartesianism, and Wharton‟s much more 

Aristotelian Adenographia might have seemed attractive. (15) The Renaissance 

humanism continued to evolve and progress throughout the seventeenth century.  The 

anatomical studies of the head and neck reflected the extremely complex environment in 

which gross anatomy was conceived.  This environment included the philosophical and 

religious concerns of the day. 

 

As we considered the Aristotelian methods followed more or less closely with the 

humanistic anatomists of the Renaissance, it reflected certain parallels with the modern 

biologists and anatomists of today.  As described above, the stages from the gross 

description of the part all the way through to the development of the uses for an organ, 

closely reflected the efforts of the modern gross anatomist, comparative anatomist, and 

physiologist.  The final component was the determination of the “cause” for that part or 

organ to exist, and this becomes the raison d‟etre of the philosopher, the theologian, and 

the anatomist.  This final Aristotelian component would seem at first to have been lost 

through the work of Descartes and the scientific revolution in progress where every thing 
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would seem to have a “rational” or mechanistic explanation.  Although the religious 

community and some scientists would continue to credit God with the development of 

anatomical structures, the scientific revolution of the 17
th

 and 18
th

 centuries left little 

room for the untestable and thus unprovable theories based on faith. (38,39) With the 

publication of the Origin of Species, however, the search for a “cause” had returned to the 

forefront. (40, 41) The return of this debate created a tidal wave of controversy that really 

has not ended to this day. (41, 42) The religious community has continued to rely upon 

their faith to assure the place of God in the creation of all things including the anatomical.  

They pointed to the wonderful machine of man as proof of the  “artifex istius mundi,” 

God the practical craftsman.  The “science” of a Divine plan has been advanced as an 

“intelligent design”, and has many adherents today. (38) This debate has had political and 

legal ramifications in this country that also continue to this day. (43) Although the 

controversies and debates from the time of the Renaissance seem at times trivial and 

purely academic, when viewed in the context of the creation vs. evolution debate of 

today, little has really changed.  In fact, when considered in the context of the 

Renaissance, the most important knowledge that could be gained from the anatomy was 

why the structure existed as it does. (3) Evolutionary scientists of today would point to a 

constantly changing genetic code through mutations that modify the phenotype or 

appearance, the function and the use of anatomical parts.  These mutations to some are 

random and produce their effects by being favorable or unfavorable in a given 

environment.  Others would say the mutations are directed by a divine plan.  The 

Renaissance debate takes on a more scientific slant, but is still the same debate. 
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By translating and digging into the historical works of the Renaissance anatomists we 

have seen the development of controversies that have been working themselves out over 

centuries.  Anatomy, in our case anatomy of the head and neck, was surely as great a part 

of the humanistic Renaissance as were art and literature.  The study of this anatomy 

requires its placement within the historical context to be more fully understood. 
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