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Orthodontics in antiquity: myth or reality

R. J. Forshaw'

Reviews the origins and history of orthodontic
treatment in antiquity.

Examines the evidence put forward by some authors
to suggest that ancient orthodontic appliances were in
use some 2,500 years ago.

Concludes that abnormalities of tooth position were
recognised in antiquity but only very basic treatment
was provided.

Malocclusion, although a common finding in today’s world, appears to have been less frequent in antiquity. There are
references to overcrowding, delayed exfoliation of deciduous teeth and basic orthodontic treatment in the writings
of classical authors such as Hippocrates, Celsus and Galen. However, early authentic archaeological finds of dental

appliances are extremely rare. Considerable attention has focussed on gold banded devices excavated from ancient
Etruscan sites in central Italy which have been dated to around the seventh to the fourth centuries BC, with a number
of authors suggesting an orthodontic function for these appliances. This paper reviews the evidence for the possible

treatment of malocclusions in antiquity and concludes that the use of orthodontic appliances to facilitate tooth
movement is not supported by the available evidence.

Introduction

Malocclusion, and dental crowding in par-
ticular, is today a fairly frequent anomaly
with estimates of population prevalence
ranging between 30-60%,"* although certain
American studies report frequencies even
higher at 70-80%.>° From antiquity, well
preserved skulls are rare and so evidence for
this condition is not readily available. However,
Weinberger’ indicated that Neanderthal man of
50,000-60,000 years ago had abnormalities in
position and irregularities of the teeth, as well
as supernumerary, retained, unerupted and
impacted teeth. Similarly, Begg® commented
on the low incidence of tooth irregularity and
crowding in prehistoric man. Andrik® con-
sidered that in the Palaeolithic period dental
crowding was a rare condition and in a study of
a Bronze Age population he noted a prevalence
of 1%. Sarig et al."’ investigated a malocclusion
in a well preserved Middle Palaeolithic skull
(Qafzeh 9).
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Coruccini and Pacciani' correlate this
increased incidence of malocclusion in modern
populations with a change from an ancient to
a modern diet. They suggest that malocclusion
arises from a lack of chewing stress associated
with the modern processed diet. This lack of
functional stimulation has reduced jaw growth
and increased the incidence of occlusal variation.

Textual sources

In the modern world orthodontic treatment is
sophisticated and fairly readily available, but
what treatment if any was available to our distant
ancestors? There is certain evidence to suggest
that consideration was given to the eruption of
the permanent teeth and their positioning in
the dental arch. In addition, some rudimentary
treatment was provided for malocclusions.

The earliest recorded commentary on
dental crowding is that of Hippocrates
(c. 460-370 BC), one of the outstanding figures
in the history of medicine. Hippocrates estab-
lished a school for physicians on the island of
Cos and taught rational medicine based on
accumulated knowledge. From this school
originated the Hippocratic Corpus, a collec-
tion of approximately 60 manuscripts, some
of whom were authored by Hippocrates, but
many by his associates and contemporary
scholars in later years.'>"
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In these medical texts there is not one par-
ticular chapter relating to teeth, but there are
anumber of references to teeth and the tissues
of the jaw. Within a case history relating to
epidemic diseases, a tooth numbering system
is described which in principle is similar to the
one in use today (Epidemics IV 19. 5, translated
Smith)." In the book Fleshes (12-13, translated
Potter)' there is a discussion on the formation
of teeth as well as the eruption and exfoliation
of deciduous teeth and replacement by their
permanent successors. Whilst in Epidemics
(VI1, 2-3, translated Smith)!* there is this first
description of a malocclusion:

‘Among those individuals whose heads are
long-shaped, some have thick necks, strong
members and bones; others have strongly
arched palates; thus teeth are disposed to
irregularity, crowding one on the other...

Perhaps the earliest reference to basic ortho-
dontic treatment is to be found in De Medicina,
a first century AD medical treatise by Aulus
Cornelius Celsus (c. 25 BC - AD 50), a Roman
encyclopaedist and influential medical author.
He recommends the extraction of a deciduous
tooth when its permanent successor is erupting
before normal exfoliation:

‘In children too if a second tooth is growing
up before the first one has fallen out, the tooth
which ought to come out must be freed all round
and extracted; the tooth which has grown up in
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Fig. 1 Portrait of Galen, bust by J. Faber,
after a drawing by P. P. Rubens, from an
antique marble bust. Reproduced from the
Wellcome Library, London, licenced under
CC-BY 4.0 licence

place of the former one is to be pressed upwards
with a finger every day until it has reached its
proper height. And whenever after extraction,
a root has been left behind, this too must be
at once removed by the forceps made for the
purpose which the Greeks call rhizagra’ (Celsus
VII, 12, 1 E, translated Spencer).'¢

Galen of Pergamon, (c. AD 130 - 210) a
prominent Greek physician, writer and phi-
losopher, became a celebrated physician in the
Roman Empire and his theories dominated
Western medical thinking for centuries after
his death (Fig. 1). Galen discussed dentistry
primarily in his pharmacological works and
he suggested that teeth protruding from the
normal row should be carefully shortened,
using a small iron file, a method that remained
in practice until modern times. Galen recom-
mended that if this procedure was painful
then it should be spread over several sittings
(Galen De Comp. Medicam. sec. loc. 5, 5. XII,
translated Kiihn)."”

There are many other textual references to
teeth in antiquity such as in the Ebers, Kahun,
Berlin, Hearst and Edwin Smith medical
papyri of the ancient Egyptians, the earliest of
these dating to around 1800 BC."® Cuneiform
tablets from ancient Assyria dated to about
1000 BC, but purported to be copies of older
works, discuss teeth and dental care."” There
are references to teeth and dental problems in
both the Bible and the Talamud.? In addition,
other ancient philosophers and writers such
as Aristotle, Claudius Scribonius Largus,
Pliny the Elder and Marcus Valerius Martialis
(Martial) included references to teeth and
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Fig. 2 'El-Quatta bridge’ Courtesy of ©Egyptian Museum, Cairo

dental problems within their treatises. The
use of gold associated with the prosthetic
replacement of teeth is discussed in some
of these ancient texts, but little in the way of
malocclusion or any form of basic orthodontic
treatment is referred to.

Archaeological specimens

Other than textual sources is there any
evidence of actual surviving orthodontic appli-
ances from antiquity? A few ancient Egyptian
and Phoenician wire prostheses are known but
these appear to be aimed at tooth replacement.
A typical example of such an appliance was
excavated from el-Quatta, in Egypt and has
been dated to about 2,500 BC.

'El-Quatta bridge’

The device consists of a maxillary right canine
around which a double strand of thin gold
wire had been encircled finishing in a knot on
its distal surface (Fig. 2). Separate from this
are a central and lateral incisor connected
to each other with similar gold wire, but at
one time thought to have been attached to
the right canine by a hook in the wire. The
central incisor has a hole drilled in a mesial
distal direction as well as a labial groove on
the crown in order to accommodate the gold
wire passing through and around the clinical
crown. The lateral incisor also has gold wire
wrapped around it, which rested in a prepared
labial groove whilst the roots of both teeth
have been artificially polished.?' Different

interpretations'>*>* have been offered as to
the function of this appliance but some type
of rudimentary attempt at tooth replacement is
probable. It is likely that the canine is the right
abutment of a four-unit bridge with the central
and lateral incisor being the pontics, and a
missing left central incisor the left abutment.

Etruscan appliances

However, much interest has centred on
ancient dental appliances that have been
excavated from Etruscan sites in central Italy.
Approximately twenty such devices can be
recognised in the archaeological record, some
dating back to as early as the seventh century
BC. They are all considered to be of a high
technical standard and an extensive collection
ofliterature discussing them has emerged since
1885 when many of them were first discovered.
These appliances are all fashioned from flat
gold bands, and are either used to hold a pros-
thetic tooth in place or in a number of cases
consist of simple bands which may have served
to stabilise teeth which have become mobile,
either as a result of periodontal disease or a
traumatic episode.” A number of authors such
as Coruccini and Pacciani,' Capasso and Di
Tota,”® Wahl,?® and Proffit, Fields and Sarver?
have speculated that some of these devices were
primitive orthodontic appliances, although
such comments are often based on informa-
tion from secondary sources. This suggested
orthodontic function has been referred to in
the more popular press, and information per-
taining to it is available on the World Wide
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Web. However, is there a sound basis upon
which to make these hypotheses?

Considerable research has been conducted
into this topic and there is extensive literature
describing and analysing this material.#?%-*!
It is perhaps from these in-depth analyses
that a clearer picture begins to emerge of the
possible function of these appliances. However,
a number of problems, particularly associated
with the early descriptions of the devices, have
led individual examples ‘multiplying’ in the
literature and false prostheses being created
through poor or erroneous observations
often via inadequately searched sources.?**"*
There are conflicting opinions in some of
these reports and only minimal information
supplied for some examples. Another diffi-
culty is that soon after the discovery of these
appliances in the later nineteenth century;
copies of varying quality were constructed
for display in dental hospitals and museums,
some of which were later described as if they
were originals, further confusing an already
complicated picture.”>* In addition, despite the
considerable interest in this topic, archaeologi-
cal data relating to most of these prostheses is
surprisingly limited. It would also appear that
few if any of the Etruscan appliances have been
preserved together with the skull to which they
originally belonged.

In general, the appliances are described as
coming in a variety of shapes and sizes but all
involve a long oval band, made from a strip
of gold with joints created by ‘cold’ welding
(hammering the surfaces together to create a
direct bond). The purity of gold used in these
appliances has been demonstrated in the
‘Bracciano’ appliance by Tesher-Nicola et al.**
who analysed the metal content and determined
it to be 97% pure gold. At nearly 24 carats, with

Fig. 3 Poggio Gailla gold appliance. The
gold banded appliance(s) is not original
to this skull (adapted from Vogel G,
Gambacorta G. Storia della odontoiatria.
Milan: Ars Medica Antiqua 1985)

few impurities, the appliance would be relatively
soft; similarly, other Etruscan appliances are
judged to be of similar purity.

'Poggio Gaiella appliance’

An example of such an Etruscan appliance,
dating to approximately the fourth century
BC, has been recovered from Poggio Gaiella in
Italy™ (Fig. 3). A number of publications refer
to or describe this appliance with the most
recent being that of Becker®® who conducted
a detailed examination and published his
findings in 1996. He described the device
as a single complex gold band now broken
in two pieces and, again, not original to the
mandible in which it is presently displayed. The
banding has an average width of 3 mm, with
a thickness averaging 0.14 mm and extends
from the mandibular left first premolar to
the mandibular right second premolar, with
the left lateral incisor missing in the display
mandible. It is suggested that the function of
the appliance would have been to stabilise teeth
which had become mobile as a result of trauma
or periodontal disease, although this is difficult
to confirm as the original teeth and their sup-
porting bone have not survived. However,
there is ancient textual evidence of such a
function as Hippocrates (Joints 32. 4, trans-
lated Withington)* noted that teeth displaced
or loosened through an injury to the jaw could
be supported by gold or thread until they were
re-established or firmly fixed in place:

‘If the teeth at the point of injury are displaced
or loosened, fasten them to one another, when
the bone is adjusted, not merely the two, but
several, preferably with a gold wire, but failing
that, with thread, till consolidation takes place’

A similar reference to this function can be
found in Celsus (V1I, 12, translated Spencer).'®
Casotti**® speculated that the two bands of
this appliance had once been wired together
and served as an orthodontic appliance aimed
at approximating teeth, although there is no
evidence of any such remaining accessory wiring.

Discussion and conclusion

Whilst the Egyptian and Phoenician devices
serve to replace missing teeth, could any of these
ancient Etruscan appliances have achieved an
orthodontic function? One important factor is
that the malleable very thin gold metal of these
appliances would have been unlikely to be
capable of producing sufficient force necessary
to facilitate tooth movement. There is no
evidence either in the ancient literature or by
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examination of any of the surviving appliances
for the suggestion that catgut or secondary
metal components, which have now been lost,
were used to facilitate tooth movement.'%
Many of these authors who suggested this did
not directly examine the appliances but relied
on secondary reports and images.***!

Additionally, the ancient texts refer to
cosmetic devices and to appliances that were
used to stabilise mobile teeth (as described
above), however, there is no reference in this
literature to an orthodontic function for any
of these devices. Interestingly, indications are
that these Etruscan appliances were only worn
by women, who are recognised as holding a
relatively high status in their society, sug-
gesting that cosmetic concerns and display
of gold were considered important.***' There
is no evidence for the use of these appliances
by juveniles as perhaps might be anticipated
if orthodontic treatment was a consideration.

A review of the evidence relating to all
these ancient appliances together with an
understanding of the aims and procedures
of current orthodontic treatment indicates
these devices did not perform an orthodontic
function. It would appear that in antiquity,
although abnormalities of tooth position were
recognised and some very basic treatment
provided, the suggestion that orthodontic
appliances were used to correct malocclusions
is contraindicated by the available evidence.

In the centuries following the demise
of these ancient civilisations there is little
evidence in the textual and archaeological
record of any further devices that could be
considered capable of correcting malocclu-
sions. It is perhaps not until 1728 AD that true
orthodontic treatment became available when
French dentist Pierre Fauchard published a two
volume manual entitled The Surgeon Dentist: A
Treatise on the Teeth* which included an entire
section allocated to describing and treating
malocclusions.
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