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prosthesis : anatomic vs.  
nonanatomic

The term “prosthesis” is commonly used to describe 
artificial devices used to replace or restore missing or 
defective body parts or functions.1 A dental prosthesis 
is an intraoral prosthesis used to recover or reconstruct 
missing teeth, soft or hard structures of the jaw, and 
the palate, and its primary function is to rehabilitate 
mastication or chewing. Mastication is considered a 
highly complex oral motor behavior, relying not only 
on the form of but also the relationship between the 
teeth, joints, muscles, tongue, and nerves. Despite 
this, dental prostheses have generally been based on 
“natural principles” and their forms have remained 
anatomic. Anatomic dentures, while identical in appear-
ance to natural teeth, do not have roots and typically 
sit or float on top of mucosa, resulting in a dispro-
portionate distribution of forces during mastication. 
In other words, anatomic dental surrogates do not 
perform as efficiently in a biological machine intended 
to function with teeth integrated into the jaw.
 This problem formed the basis for nonanatomic 
dental prostheses that renounced natural imitations 
in favor of “mechanical principles.”2 Among the 
earliest deliberate attempts was Ash’s tooth of 1858, 
which carried inverted cusps. However, an incomplete 

understanding of biomechanical principles along with 
a lack of technical knowledge resulted in a general 
dismissal of such nonanatomic dentures. Until the turn 
of the century, designs introduced by manufacturers 
such as the Dentists’ Supply Company’s “Twentieth-
Century Anatomical Bicuspids and Molars” (1909) 
or “Trubyte” (1914) continued to focus on a “true-to-
nature” approach.3 But this trend shifted in the 1920s, 
in part due to technical developments and a profes-
sional acceptance of nonanatomic forms. Despite their 
uncanny appearance, for many dentists and designers 
like Victor H. Sears, nonanatomic forms were the 
optimum solution. In his view, if their design “had 
been first undertaken by engineers from the mechan-
ical standpoint instead of by dentists from the anatomic 
standpoint, nonanatomic occlusal forms would from 
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Above: Box lid for Felix A. French’s Modified Posteriors. 
Introduced in 1935, they were a standout design of the 
prewar period. French, who believed that anatomically 
formed dentures were not meeting expectations, had spent 
eight years developing his design. The teeth came in both 
porcelain and acrylic varieties, and were manufactured 
and sold by the Universal Dental Company in Philadelphia, 
which continued to produce them until the end of the 
twentieth century. Courtesy the Dr. Samuel D. Harris 
National Museum of Dentistry, Baltimore.
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the start have been standard.”4 While they never fully 
replaced the anatomic forms as a standard, by 1950 
all major manufacturers were offering nonanatomic 
dentures, on which the modern movement had left its 
mark: form finally followed function.
 From “Scissor Bite” and “Chopping Block Teeth” 
to “Masticators” with pyramids, the design of nonana-
tomic dentures varied significantly but they all aspired 
for better mastication efficiency, stability, comfort, and 
durability.5 In doing so, these prostheses went beyond 
simply restoring basic functions and toward extending 
them. Far from being a disadvantage, nonanatomic 
prostheses were seen by many as an advantage over 
natural forms or materials—they could chew more effi-
ciently, their teeth did not decay or discolor, and they 
never caused any pain or discomfort. In that sense, 
these objects went from being a prosthesis to what I 
call a “transthesis”—an artificial device that adds to, 
extends, or transcends basic biological functions.6

material: biomechanical  
vs. biochemical

The human body rejects almost any foreign mate-
rial. This reality had served as a major drawback for 
the development of dental implants (permanently 
fixed prostheses inserted into the jawbone). But in 
1952, having inserted a titanium optic chamber in a 
rabbit’s bone to study blood microcirculation within it, 
Swedish physician Per-Ingvar Brånemark fortuitously 
discovered that the bone and the metal had bonded so 
well that they could not be separated.7 Through this 
accidental discovery, titanium became the first nonbio-
logical material that not only the body does not reject, 
but rather accepts and embraces fully. Brånemark later 
named the phenomenon “osseointegration.”
 The discovery of the suitability of titanium for 
tissue-integrated prostheses became a turning point in 
dental implantology, and in 1965, Brånemark’s patient 
Gösta Larsson became the first recipient of titanium 

Posterior tooth blocks designed by LeRoy E. Kurth 
in 1945 for improved shredding. All images on this 
page courtesy Journal of Prosthodontics and Dr. 
Robert Engelmeier.

Designed by Rudolph Klicka in 1949, these 
“chewers” were intended to keep one’s jaw slightly 
protruded while masticating. No record has been 
found that they were ever manufactured.

Denta Pearl Zeros, sold by H. D. Justi and Son 
beginning in 1941. They were made from acrylic 
resin, which had more cushioning than porcelain 
and allowed for quieter chewing.

Semi-anatomic teeth, designed by H. F. McGrane. 
The curved cusps of this design, manufactured 
in 1939, were engineered to decrease the force 
applied to the ridges around the edges of each 
tooth when chewing.
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dental implants. While early implants were cylindrical 
screws tapped into the mandible, other designs such 
as vented cylinders and expansive screws have since 
been introduced. The use of titanium allowed the 
development of dental prostheses to shift away from 
the exploration of forms and more toward that of mate-
rials—or, away from biomechanical principles and 
toward biochemical properties and biocompatibility. 
The shift from dentures to implants also transformed 
the nature of dental prostheses from removable inter-
somatic devices into permanent, biologically integrated 
intrasomatic artificial organs. 
 While this shift offers one explanation for the 
diminishing interest in nonanatomic dentures, it 
does not justify full abandonment of nonanatomic 
forms. Today, the functionalist dictum, “form follows 
function,” is understood in restorative dentistry as 
addressing “the dependent relationship between the 
original biomechanical behavior” and “the nature of 
the materials used.”8 This reformulation of “form”—not 
simply to mean shape, but also the biomechanical and 
biochemical attributes that contribute to the main-
tenance of function—ultimately aspires to “closely 
resemble natural tooth anatomy and esthetics.”9  
Form, here, no longer follows function, as it did  
earlier, but once again follows anatomy. While our  
bony conical tooth roots are now transformed into 
vented cylinders or expansive screws made of tita-
nium, they are still crowned with a prosthesis that 
merely imitates natural tooth anatomy. Why did we 
abandon the nonanatomic forms altogether to go back 
to anatomic replicas?

speech: articulate  
vs. inarticulate

According to the book of Exodus, when God asked 
Moses to be his messenger and return to Egypt to 
liberate the slaves, Moses turned down the offer, 
responding reluctantly that he was kvad peh, “heavy 
of tongue” or tongue-tied, and begged God to send 
someone else instead.10 Moses probably suffered 
from a lisp—a speech impediment in which a person 
cannot articulate sibilants. Sibilants are articulated by 
directing a stream of air with the tongue toward the 
sharp edges of the upper and lower incisors. Any error 
in the placement of the tongue or the shape of anterior 
teeth can result in inarticulate sibilants.11

 Form, position, and even occlusion of teeth have 
a direct correlation with “articulate speech”—speech 
that is characterized by sharp enunciation. But this 
works both ways as dentists use articulate speech to 
determine the “correct” position or form of teeth. To 
establish this, first the edges of the maxillary incisors 
are positioned so that they make a definite seal against 
the lower lip when the patient pronounces f and v 
sounds. Once the position and length of maxillary inci-
sors are established, the dentist moves on to adjust the 
mandibular incisors in relation to them. The key to this 
process is known as the “S” position, which is deter-
mined by setting the incisal edges of the mandibular 
teeth slightly lingual to the labial edges of the upper 
incisors when repetitive s sounds are enunciated.12 The 
dentist typically asks the patient to say words such as 
“Mississippi” or count from sixty to seventy, continu-
ally making adjustments until “clarity of speech” is 
achieved.13 Once the correct length and position for the 
maxillary and mandibular teeth are determined, the 
placement of the rest of the teeth is determined in rela-
tion to the mandibular movement during speech. Any 
deviation in this procedure would result in speaking 
with a slurring of words or inarticulate speech.
 When and how exactly language was developed 
in human history is still an anthropological mystery.14 
But whatever evolutionary theory we subscribe to, it is 
reasonable to assume that the biological attributes of 
modern humans—our cognitive abilities, our dental 
morphology, our ability to control our muscles, tongue, 
and vocal cords—were instrumental in enabling us 
to enunciate certain sounds and ultimately develop 
language. What we are witnessing today, however, 
is quite the opposite: language, a techno-cultural 

Radiograph of Per-Ingvar Brånemark’s subject 
rabbit, showing the titanium optic chamber fixed 
to the animal’s tibia and fibula. Courtesy European 
Association for Osseointegration.
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invention, is designing our dental morphology. Our 
ancestors’ age-old technique for communication is now 
the determining factor for our anatomy. It seems there-
fore easier for us to adjust our dentition to our language 
than to do the opposite. We may choose to have 
“Scissor Bite” dentures or permanently fixed implants 
with expansive titanium screws, but would still need to 
be able to enunciate f and s sounds exactly as our evolu-
tionary ancestors once did.

physiognomy:  
natural vs. artificial

As early as 500  bc, Pythagoras was accepting or 
rejecting students based on how gifted they looked, 
and Aristotle believed, for instance, that a large fore-
head is a sign that someone is “tardy,” “large and erect 
ears are an evidence of foolish talking and loquacity,” 
and eyes with large corners are “a sign of an evil dispo-
sition.”15 While physiognomy is considered an ancient 
pseudoscience, it is still applied to some modern 
sciences. An example of that is the dentogenic concept. 
Dentogenics (as in photogenic) is defined as “the art, 
practice and techniques used to achieve an esthetic 
goal in dentistry.”16 According to dentogenics, sex, 
personality, and age reveal themselves in our dentition. 
For instance, femininity is characterized by “compas-
sion and tenderness, sweetness and mother love” and 
is expressed in dentition by “roundness,” “softness,” 
“smoothness”—in general by a “delicate type of tooth.” 
Masculinity, meanwhile, is characterized by “aggres-
siveness, boldness, hardness, strength, action, and 
forcefulness,” and is expressed by a sense of “harsh-
ness and angularity” in teeth.17 Similarly, individuals 
are understood to occupy a position within a “person-
ality spectrum” that classifies them into three general 
types: “vigorous,” “medium,” and “delicate.”18 Age is 
another factor, which reveals itself as the color, texture, 
and form of the teeth and gums lose their youthful 
quality and take a mature form.19

 In dentogenics, the work of the prosthodontist 
is primarily concerned with aesthetics in order to 
represent a patient’s (real or desired) age, sex, and 
personality. “Natural teeth” aesthetics are largely 
favored in response to the mechanical “denture 
look”—the artificial appearance of white, perfectly 
aligned dentures. To augment a “natural aesthetic” is 
to incorporate the wear and tear, the smoothness or 
hardness, and the anomalies unique to individuals. 

“Imperfection,” as proclaimed in a scientific paper on 
dentogenics, “is an artistic requirement in creating the 
illusion of natural teeth.” The dentist is endowed with 
“creative license” to interpret an individual’s traits in 
designing his or her artificial teeth.20 “A dentist must 
be an artist and a sculptor with highly developed 
perceptive qualities.”21

 What dentogenics reveals is the irony that the 
“natural” attributes in dental prostheses are just as 
artificial as the formal, material, and mechanical strate-
gies used to produce them. But why should artificial 
teeth look natural? Our teeth now operate within a 
network of sociocultural codes and standards that 
assign meaning or value to them (i.e., rounder teeth 
to look more kind, or whiter teeth to look younger). 
All anatomic forms operate within a set of aesthetic 
codes—they speak in the same language. Nonanatomic 
prostheses, on the other hand, operate outside this 
protocol. When we choose anatomic prostheses (contact 
lenses, dentures, wigs, silicone breast implants, etc.) 
over nonanatomic ones, it is often not because they 
function better, are more comfortable, or even strike us 
as aesthetically superior, but because we do not want to 
fall below that threshold of normality and legibility. So 
until the norm shifts, and this sociocultural protocol is 
rewritten—as it was in the case of eyeglasses—we are 
likely going to hold on to our anatomic prostheses.22

identity: subjective interiority vs. 
objective exteriority

In June 1979, as American serial killer Ted Bundy 
stood trial in one of the first nationally televised judi-
cial proceedings, Dr. Lowell J. Levine, a dental expert, 
showed how Bundy’s crooked teeth matched a bite 
mark on a victim’s left buttock. Bundy was found 
guilty, and with that, the larger public became aware 
of the little-known field of “forensic dentistry.23 Since 
then, expert testimonies matching bite marks have 
continued to play a major role in many criminal cases, 
often putting defendants on death row.24 After all, who 
has the audacity to dispute scientific evidence?
 It is generally accepted that no two individuals 
have the same dentition, in part due to variation in the 
arrangement, spacing, size, and shape of teeth. Teeth 
are also the most durable and commonly preserved 
body parts.25 This enables forensic dentists to identify 
individuals, sometimes only through their remains, 
by comparing the dead person’s dentition with dental 
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records of known individuals.26 But unlike dna or 
fingerprints, dentition—subject to disease, alteration, 
or restoration—is variable within an individual’s life. 
Dental identity is always in flux.27

 As a result, dentists are encouraged to document 
the “maximum amount of dental information for anal-
ysis.”28 Through medical examination, a dentist is now 
at once an examiner, an inspector, and a surveyor. This 
archival impulse functions as what Michel Foucault has 
called “a procedure of objectification and subjection”—
a mechanism that has transformed the economy of 
visibility into the exercise of power in our society.29 
While scientists of earlier periods had already devel-
oped this obsession with classifying objects (e.g. plants, 
animals, and humans), these taxonomies entered the 
domain of knowledge as general categories or species.30 
But what has changed is that our modern archives clas-
sify us, not only as members of pre-existing categories 
(Homo sapiens, males or females, aggressive or submis-
sive, etc.), but also in all our individual uniqueness and 
singularity.31

 The problem raised by Foucault, therefore, relates 
not to a “subjective interiority,” but to an “objective 
exteriority” in which human bodies, events, and 
archives interact. The assemblage of this external body 
of files, documents, and dossiers, as Manuel DeLanda 
points out, gives us “a real identity which is neither 
a subjective feeling nor an ideological experience.”32 
In this new panopticon, it is no longer the walls of the 
prison cell or the gaze of the watchman that holds us 
in place, but it is the material body we are trapped 
in that marks us and makes us visible: the ridges on 

our fingertips, the dna within our cells, or the teeth 
implanted—by nature or our dentist—inside our 
mouths. 

wisdom: human vs. prehuman 
Humans are diphyodont, meaning they have two 
successive sets of teeth in their lifetime.33 We are 
born with a set of twenty deciduous or “milk” teeth. 
Although none are visible at birth, their calcifica-
tion begins at about fourteen weeks in utero, and is 
completed by three years of age. Around the age of 
six, the first permanent or succedaneous teeth emerge 
by pushing out the primary teeth and taking their 
place. Our second dentition is expected to complete 
by twenty-five years of age; we replace twenty with 
thirty-two.34

 The third molars, a.k.a. wisdom teeth, are the last 
and most distal teeth that appear in our mouth. They 
usually emerge between the ages of seventeen and 
twenty-five, when we are believed to be “wiser.”35 
Ideally, by the time they erupt, the posterior jaw has 
managed sufficient growth to allow room for all of our 
thirty-two permanent teeth. For most of us, however, 
that is not the case. As a result, the third molars are 
often considered “vestigial” or “useless”—a relic of a 
distant past when our ancestors had bigger jaws.36 But 
“useless” is a useless term in biological anthropology. 
Why do we have these teeth if they are useless? 
 A common postulation is that these teeth were 
used to help chew down our primeval diet of coarse 
and rough food (such as leaves, roots, nuts, and raw 
meat).37 As our diet evolved, so did our jaws, but for 
most of us presumably less-evolved Homo sapiens, our 
wisdom teeth have not quite caught up yet. It seems as 
though we are caught in the middle of an evolutionary 
cycle that has not been fully completed. Aside from 
diet, many anthropologists view the shrinkage of our 
jaw as a result of the growth of our brain—one kind 
of wisdom at the expense of another.38 Jean-Jacques 
Rousseau, one of the first to outline this cerebralist 
theory, saw the growth of the brain as the instigator of 
the chain of events that transformed us, so to speak, 
from prehuman to human.39 Others, like André Leroi-
Gourhan, have considered bipedal locomotion as the 
determining factor for our evolution.40

 We know today that none of these changes was 
the prime cause but that these traits instead coevolved 
as part of an evolutionary cascade, where change in 

Dr. Lowell J. Levine, a New York forensic odontolo-
gist, testifying during Ted Bundy’s 1979 hearing in 
Tallahassee, Florida, that the bite marks on Florida 
State University student Lisa Levy reflected char-
acteristics of Bundy’s teeth.
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each resulted in changes in the others.41 But whatever 
the evolutionary causes of the disproportion between 
the size of our jaws and the number of our teeth may 
be, the majority of us are faced with a simple architec-
tural problem: lack of space. Our third molars often 
cause crowding, tooth displacement, and other serious 
oral complications, which is why most of us choose to 
remove them, often before they even cause us any real 
problems.42 While we may prefer anatomic prostheses 
and restoring our teeth to their “natural” state, most of 
us make a conscious decision to permanently alter or 
correct that natural biological condition when it comes 
to our wisdom teeth. Instead of thirty-two, we opt for 
twenty-eight.

technology: somatic vs. extrasomatic
Leroi-Gourhan’s “paleontology of the knife” has 
opened the possibility of viewing the evolution of 
technology in relation to our own. This paleontology 
illustrates ten tools and artifacts, from the primal 
pebble and hand axe to the modern knife. But his 
scheme for the subsequent evolution of the knife is 
rooted not only in tools but also in human gesture: the 
conversion of the rectilinear motion of a longitudinal 
blade into the circular motion of a rotary blade.43 For 
Leroi-Gourhan, in the manual creation of a material 
culture, gesture is a kind of “material action” that, 
coupled with speech, is a form of expression of cogni-
tion and language. This is what he describes as the 
chaîne opératoire, or “operational sequence.”44 
 Leroi-Gourhan’s diachronic sequence illustrates 
how, throughout our evolutionary history, these 
gestures or operations have become externalized and 
taken material form. We have essentially delegated our 
operations to objects, tools, or utensils. And through 
this “delegation,” to borrow from Bruno Latour, “we 
have drawn a scale where tiny efforts balance out 
mighty weights.”45 The role of the knife, and utensils in 
general, should therefore be viewed within this larger 
network of delegations: techniques of production, 
preparation, and processing of food, now performed 
by an army of artificial extrasomatic, transthetic surro-
gates (from mechanical cutting devices to cooking 
techniques) that have enabled us to transcend our 
primordial diet and our limited abilities to digest.
 Prostheses, therefore, can no longer be seen only 
as somatic artificial attachments or appendages but 
also as extrasomatic artifacts that intervene on human 

subjectivity.46 “Technology” in general, as Kathleen 
Woodward has argued, “serves fundamentally as a 
prosthesis of the human body, one that ultimately 
displaces the material body.”47 This prosthetic under-
standing of technology was ingrained in the modern 
movement. Writing in 1930, Sigmund Freud saw 
technologies of his time—the aircraft, the telescope, 
the camera, the telephone, etc.—as “auxiliary organs” 
that have turned man into a “prosthetic god.” Freud 
went even further by describing architecture, or “the 
dwelling house,” as a prosthetic extension of the 
body—not one’s own, but a “substitute for the mother’s 
womb, the first lodging, for which in all likelihood man 
still longs, and in which he was safe and felt at ease.”48 
Modern architectural discourse too assumed archi-
tecture to be a prosthesis. Le Corbusier, for instance, 
had described not just our buildings but also “the 
mechanical system that surrounds us” as “an extension 
of our limbs; its elements, in fact, artificial limbs.”49 And 
as Mark Wigley has shown us, the modern movement 
displaced architecture from “artifice” into the “arti-
ficial”: “a technological extension of the body that is 
neither natural nor cultural.”50

 Today, one could imagine a new paleontology 
where the lever, the doorknob, the light switch, the 
computer mouse, and the touchscreen, along with 
their own unique human gestures, are represented 
side by side, depicting the evolution of a particular 
species in our transthetic genus. With their evolution, 
our gestures have also evolved, become more complex, 
intricate, and sensitive, and yet also more effortless, 
seamless, and intuitive.51 Today, our regular biological 
functions are detected, measured, and documented 
by a range of devices that transcribe them into digital 
data. Biology and technology are no longer as distinct 
and independent as we once imagined them to be, but 
are interdependent parts of the same ecology, the same 
chaîne opératoire, that constitutes our environment—be 
it somatic or extrasomatic.

culture: god vs. monster
While Freud celebrated technology as a prosthesis, 
he also acknowledged the difficulties associated 
with using such extensions of the self.52 At the time, 
Freud was battling an intraoral cancer to which he 
finally succumbed. His mandible and palate had been 
removed in an operation and replaced by a prosthetic 
jaw, made of rubber. During the last sixteen years of his 
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life, he was subjected to thirty operations and endured 
daily manipulations of his prosthesis.53 The artificial 
jaw, designed to shut off the mouth from the nasal 
cavity, was described as a “horror” and was labeled by 
his friends “the monster.”54

 In a letter he wrote to Lou Andreas-Salomé a year 
after his jaw implant, Freud reflected on the cognitive 
dissonance between one’s own body and such a pros-
thetic substitute, “which tries to be and yet cannot be 
the self.”55 In response, Andreas-Salomé articulated a 
view of prostheses that saw them not as a deviation but 
as the exemplar of the conditions of the body: “For that 
is after all the most quintessentially human thing in 
man, that he both is and is not his own body—that his 
body despite everything is a piece of external reality 
like any other.”56 
 If the body is not the same as the self, it is, then, 
the original prosthesis with which we are all born.57 
It is therefore not about whether such prosthetics are 
anatomic or nonanatomic, biomechanical or biochem-
ical, natural or artificial, but rather about the complex 
interplay within the network of delegations that allow 
us to retain and transcend our basic functions. Not 
only have we gone from somatic to extrasomatic, but 
we have also developed a system of interconnected 
operations that continually replace the actors and 
the procedures they operate within as the type and 
complexities of our actions grow and evolve. In this 
ever-changing cybernetic network, where the pace of 
cultural and technological mutations far exceeds our 
biological evolution, our bodies seem like outmoded 
prostheses struggling to maintain their functional and 
material value.58 They are becoming more obsolete, 
more useless.

 The perils of this uneven process of coevolution 
was regularly debated in the cybernetic circles of the 
postwar era with the emergence of more intelligent 
machines. Computer scientists like J. C. R. Licklider 
advocated going beyond the conventional prosthetic 
model toward the idea of the human body as the pros-
thesis of the machine before a final synthesis of the 
two. Such blurring of user and machine was achieved 
by the computer mouse, whose inventor, Douglas 
Engelbart, even believed that man would “hardly still 
be human” if he were to stop helping machines expand 
their intelligence.59 Prostheses have therefore assumed 
the position of the body they once aimed to correct 
or complete. Their rapid technological evolution is 
now determining ours in more complex ways than 
our slow biological evolution determines theirs. In 
essence, we have become prosthetic humans in a more 
intelligent nonhuman network—we are no longer the 
magnificent god, but have become the outlier, the 
monster.
 So why did the development of nonanatomic dental 
prostheses come to a halt? Perhaps we realized that 
our prosthetic or transthetic organs no longer need 
to be attached to our bodies. We learned that what it 
means to be human cannot be understood without the 
complex interplay between the organic body and its 
cultural and technological milieu. The concept of who 
we are—our identity, personality, language, culture, 
and technology—no longer rests within the bounds of 
our physical and material body but in the nonmaterial 
world we have created. And that the social, cultural 
and technological systems we have built outside of us 
have now as much influence over our biological and 
anatomical attributes as we did in shaping them. 
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