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Abstract

Human evolution refers to the natural process of all human clade members involved in evolutionary history. Modern humans’
orofacial complex and the masticatory system evolved from their ancestors to the current state of hominins. The preservation
of teeth in the fossil record makes these small organs essential for the work of palaeontologists and anthropologists.
Furthermore, with the recent discovery and scientific development in dentistry, teeth have become of interest to the fields
of regenerative medicine, aesthetics, and orthodontic treatment. From the perspective of anthropology studies, tooth
evolution is associated with various anatomical and structural changes in the human body. Malocclusion in modern humans
has been predicted as a result of tooth evolution linked to food processing and consumption. Tooth evolution affects the
incisor-canine complex that lies behind the upper arch, decreases pneumatization of the frontal sinuses, moves the
temporomandibular joints forward, and reduces jaw size. These changes cause the dentition to deviate from normal
occlusion, resulting in tooth crowding, protrusion, or malposition.
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Introduction

Evolution is defined as the gradual change in an
organism's structure to achieve functional
conformity with the time and place of its life (1,2).
Human evolution can affect anatomical and
histological changes in the body, including the
masticatory system. Various changes in the
orofacial region have been attributed to evolution,
including the reduction of the human jaw and
teeth, the temporomandibular joint, and the
capacity of masticatory muscles (3,4).

Dietary changes as one of the evolution
processes resulted in smaller, less prominent
jaws, smaller teeth, and non-projected canines in
the Homo sapiens (4,5). These changes in the
modern human’s masticatory system frequently
result in various issues, such as tooth agenesis,
impacted teeth due to a lack of space for teeth to
erupt, and malocclusion (6). This review aims to
discuss the effect of tooth evolution on the
incidents of malocclusion in modern humans. An
online literature search was conducted in this
review including studies and article reviews on
the evolution of human dentition and dental
malocclusion.

Brief History of Human Evolution

Human evolution refers to the natural process of
all human clade members involved in
evolutionary history (consisting of Homo and
other members of the human tribe, Hominin, after
the split from chimpanzees and bonobos) (7).
The documented size of hominin jaws and teeth
has been reduced over the last 2.5 to 5 million
years due to better cutting, crushing, and grinding
tools and techniques, as well as the use of fire for
cooking, but these effects cannot be precisely
attributed (8). Early hominin skulls resemble
those of apes rather than humans. Great apes
have large jaws and a small braincase. Ape
canine teeth are broad and pointed, projecting
beyond the other teeth; lower premolars in apes
and many primates are unicuspidal and sharpen
the upper canines to a sharp tip (9).

In male Australopithecus and Paranthropus, the
large chewing muscles required to power the
deep, robust jaws were attached to prominent
crests on the brain and flaring bone arches on the
face and sides of the skull. While the incisors and
canines shrank over time, Paranthropus'
posterior teeth grew in size. As a result, P.
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robustus and P. boisei have relatively flat faces
and non-protruding jaws. Australopithecus
species also had large posterior teeth, but their
faces were more protruding because their
incisors and canines were less reduced than
those of Paranthropus. The size of the posterior
teeth gradually increased from A. anamensis to
A. africanus and H. habilis, with A. afarensis
being intermediate between A. anamensis and
the younger Australopithecus species (8).
Patterns of tooth wear in A. afarensis suggest
that it may have been removed from vegetable
foods by manually pulling them across the front
teeth. The gracile-skulled Australopithecus may
have consumed more problematic foods than the
robust-skulled Paranthropus. Furthermore, some
paleoanthropologists believe that Paranthropus
was a vegetarian, whereas A. africanus
consumed more meat. P. robustus ate hard
foods, and Kenyan P. boisei chewed whole pods
and fruits with hard coatings and hard seeds,
though they did not chew grass seeds, leaves, or
bones in large quantities (10). The teeth of Homo
became smaller over time, unlike those of
Paranthropus and  Australopithecus. H.
rudolfensis, even relative to estimated body size,
has large rear teeth, but H. ergaster approaches
the modern human condition. The face of H.
rudolfensis is, at the same time, more like that of
Australopithecus than that of H. ergasterz (8).

Evolution and Malocclusion in Modern
Human and the Occlusal Conditions of Homo
Sapiens

Homo sapiens is well-known for its incisor-canine
complex behind the upper arch and reduced
pneumatization of the frontal sinuses. In humans,
the occlusal plane is not always horizontal. A
helicoidal occlusal plane is a tooth inclination in
which a plane sloping upward palatally shows the
anterior cheek teeth and a plane sloping upward
orally forms a twisted occlusal plane for the more
posterior teeth. Although the helicoidal occlusal
pattern has been thought to be unique to the
Homo orofacial region, it has also been observed
in Pleistocene hominids and non-human
primates, particularly chimps (11,12).

The dental arcade in molar hominids was
foreshortened primarily posterior to the root of the
zygomatic arch and medially to the masseter-
pterygoid complex. Both factors appeared to be
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necessary for the development of the helicoidal
occlusal plane. The axial inclination of the molar
roots was also required to reduce the dental
arches and their retraction under the cranium. It
has been proposed that differential changes in
cusp heights have paralleled this axial inclination
of the teeth during evolution to keep the chewing
complex functional. Human posterior teeth in the
sagittal plane are also inclined. Human lower
third molars have shifted forward during evolution
as a result of temporomandibular joint
displacement about the occlusal plane. This
resulted in the development of the curve of Spee,
which is more pronounced in humans than in
other hominids. Despite their disadvantageous
position, the third molars became functional as a
result. It has been stated that molars on the
working side function in a smooth gliding motion
due to this curve. Molars work in series rather
than simultaneously. Furthermore, the third
molars continue to play an important role in the
complex relationship between the curve of Spee
and the helicoidal occlusal plane (4).

The joint has moved forward in Homo sapiens,
but it has retained the same elevation distribution
as in Neanderthals. Hominoids' mandibular
condyles occupy a restricted position in the
occlusal plane. When the jaws are closed,
different positions (high, low, forward, and
backward) have a significant impact on the lower
molar movements and how food is processed
during chewing. During human evolution, there
were fairly  well-defined changes in
temporomandibular joint position, which were
most likely related to changes in food processing
and diet (4,13,14).

Malocclusion in Modern Human Dentition

A malocclusion is a type of occlusion that differs
from the standard form, considered the usual
form. Occlusion is expected if the teeth are
properly arranged and the upper and lower teeth
have a harmonious relationship. Malocclusion is
not a disease but can disrupt chewing,
swallowing, speech, and facial harmony,
resulting in physical and mental disorders if left
untreated. Individuals and the social environment
are significantly impacted by malocclusion in
terms of comfort, quality of life, social limitations,
and functions (15,16).

Malocclusion is common in today's population.
The anterior crossbite is the most common
condition, affecting 4-5% of the population during
the early mixed dentition stage. Most of the
evidence comes from orthodontic studies in
modern pre-industrial populations, which have a
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lower prevalence of malocclusion than the
modern population. Aside from having a lower
prevalence, the severity is also lower. The rise in
malocclusion is closely linked to the evolutionary
process, which is caused by increased genetic
variability in mixed-race populations or the
evolution of dietary and intelligence patterns (17).
Human evolution has been linked to genetic
factors from preliterate to modern times.
According to Sarig et al. (2013), malocclusions
are a common issue in the modern population.
However, in modern primitive or pre-industrial
populations, disproportionately large jaws and
teeth are uncommon (17-19). In modern
humans, tooth crowding or multiple diastemas
result from tooth and jaw size disproportion.
Discord in jaw relationships results from
differences in the size, position, and shape of the
upper and lower jaws (17,20).

Mixed marriage is also predicted to be a factor in
the rising prevalence of malocclusion in modern
society. Polymorphisms and genes influence a
variety of genetic factors, including muscle fiber
plasticity and jawbone morphology. According to
a study by Mockers, 2004, dental crowding is
caused by normal-sized teeth growing in small
jaws (21). Aside from interbreeding, diet evolution
has also influenced the evolution of pre-modern
and modern populations' oral cavities. An
examination of tooth shape, tooth size, enamel
structure, and dental microwear revealed that the
food capacity of early hominin/Australopithecus
species differed from that of today's homo
sapiens. Because Australopithecus had large,
blunt teeth, he could eat hard objects like fruit,
flowers, and pea shoots (4).

The transition to modernization indicates a shift
from a hunter-gatherer society to an agricultural
economy. Easier food preparation, such as
cooking, loosens up the chewing system and
causes a mutation effect, which may result in
reduced tooth size. The next influence is related
to the evolution of human intelligence. Growing
brain size increases human ability, which is then
passed down genetically to future generations.
Humans can now coordinate their actions to
provide food and improve foraging abilities.
Humans can cook and soften their food, making
chewing less efficient. The agricultural and
industrial revolutions resulted in smaller jaws and
less-toned muscles of the face and oropharynx,
which contribute to the prevalence of serious
health issues such as cardiovascular disease,
cancer, and dementia, increasing morbidity rates
(22).
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Human teeth and jaws change as a result of
evolution, which leads to malocclusion. In today's
society, various problems with the human
masticatory system, such as dental crowding,
protrusion, crossbite, impacted, and ectopic
teeth, are common. Impacted teeth are defined
as teeth that are unable to erupt because of a lack
of space in the jaw or bone obstruction in the
impaction area. The maxillary canines, maxillary
third molars, and mandibular third molars are the
most commonly impacted teeth. Impacted third
molars on the mandible are frequently associated
with insufficient mandible size for third molar
growth. Furthermore, the length of the mandible,
as well as the difference in size between the
dental arch and total tooth size, were factors that
contributed to the placement of impacted third
molars (23).

Dental crowding is a condition in which the teeth
are not correctly aligned. It is caused by a basalt
curve that is too small in comparison to the
coronal curve. The basal arch is the arch in the
alveolar process where the tooth's apex is
embedded, while the coronal arch is the widest.
The severity of dental crowdedness is divided
into two categories: lightly crowded and heavily
crowded. Lightly crowded teeth are those that are
slightly congested and are commonly found on
the front mandibular teeth. They are considered
a normal variation of human dentition. Heavy
tooth crowding is common in the tooth period
mixture, where the occlusion is still typically
temporary and not static. As a result, now is an
excellent time to diagnose crowded teeth and
perform the inter-septicortodontic treatment to
prevent malocclusions from forming during tooth
eruption (24).

Dental crowding is the most common reason for
patients  seeking  orthodontic  treatment.
Orthodontic  treatments are  unsurprisingly
popular among modern humans. The prevalence
is estimated to be between 70 and 80%. Crowded
teeth are the result of an evolutionary trend
toward smaller jaw sizes that have not been
accompanied by a corresponding decrease in
tooth dimensions. The process is linked to the
need for mastication as a result of nutritional
changes, dietary excess, and genetic influences,
according to most experts. Data show that dental
crowding affects only 1% of bronze-age humans
and 10% of 16th-century people (25,26).

Conclusion

The evolution of teeth in humans is caused by
changes in diet and some internal factors such as
bad habits, so the shape of the jaws and teeth
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has changed over time. Modern human teeth and
jaws have the incisor-canine complex behind the
upper arch, reduced pneumatization of the frontal
sinuses, temporomandibular joints movement
forward, and jaw shrinkage. These changes
cause malposition abnormalities, which lead to
impaction and ectopic teeth. Thus, the evolution
of human teeth and jaws can result in malposition
abnormalities such as impactions and ectopic
teeth.
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