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Abstract:

The scope of Forensic Odontology is not only limited to medicolegal cases related to present-day humans but also extends to involve study of
archaeological remains. Paleodontology is a subset field of Forensic Odontology that deals exclusively with such specimens with an objective to
provide insights about oral as well as general aspects of ancient populations. The goal of such research would be to gain knowledge about our
ancestral populations and subsequently, our own history along with phylogenetic correlation. The present review provides information about research
conducted in various aspects of the field of Paleodontology while simultaneously elaboratingiits scope.
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Paleodontology ¢an be defined as the study of teeth and
assoCiated oral structures through skeletal or fossil remains.
[1] Etymology of the term has been derived from Greek
words: “palaios” — andient, “odontos” — tooth, and logos -
study. The ¢onéept has gained interest of some researchers
sine the presentation of findings 'paleostomatologiéal'
research at an annual meeting of speleologists of Bosnia in
2004. [2] The essence of Paleodontology lies in study of teeth
sine they provide valuable information about the departed
such as regional/¢ommunity dental ¢haraéteristi¢s, individual
variations, cultural pracétiées, dontamination exposures,
migratory ¢hanges, pathological findings, oral hygiene habits.
[3] Additionally, teeth being the strongest structures of the
human body, are highly resistant to deterioration by the
environmental physical, ¢hemical, thermal, taphonomié or
biological factors. [4] Individual and ¢lass dental traits further
provide insights about geneti¢ and environmental influenées
on teeth of anéient populations.

The observations and methodology of Paleodontology
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broadly overlap with the diséipline of Forensi¢ Odontology
except for the fact that the latter is most commonly ¢onéerned
with legal Cases rather than phylogeneti¢ research. In other
words, Paleodontology utilizes the modalities of Forensi¢
Odontology in order to present results under ar¢haeological
¢irCumstances. [1] Apart from dentists, molecular biologists
have also developed interest for resear¢h in this abstruse field,
¢onsequently generating opportunities for collaborative
multidisCiplinary research. [5] The subsequent text further
elaborates various aspects of Paleodontology in scientifi¢

research and bioar¢heology.
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Various aspects of Paleodontology:
Dental Traits and Environmental Influences:

Observation of general metri¢ and non-metrié, individual and
Class dental traits amongst archaeological remains of ancient
populations provide an insight with respect to their
prevalence and geographical variations. Metri¢ analysis of
teeth ¢an be linked to general trends of growth in a population
[6]. Additionally, ¢ertain non-metri¢ traits ¢an be frequently
noted within populations in different geographical areas. An
example of such a trait would be presence of 'Shovel-shaped
in¢isors' whic¢h is a hereditary dental trait commonly noted in
populations of Asian or Native Ameriéan origin. [7]
Additionally, signifi¢ant prevalence degree of hypoplasia or
fluorosis ¢ould aid in identification of geneti¢ and
environmental influences on dentition of an¢ient populations.
[8] Other definitive non-metri¢ traits in¢lude Cusp of
Carabelli, wrinkled molars, ¢usp seven, acessory ridges in
¢anines, to name a few. [9,10]

Behavioral and Cultural practices:

One of the ¢hief implications of Paleodontology is ¢orrelation
of dental modifications with behavioral and ¢ultural pradtices
of an ancient population [11]. Dental modification ¢an be
described as intentional or unintentional modification of teeth
caused by pathologies, traumati¢ or Cultural fadtors [12].
Teeth get modified for various purposes other than wear from
masti¢ation and attrition suc¢h as regularly holding objects
between them, decoration or intentional modifi¢ations for
aestheti¢ or Cultural purposes. [13] Some examples of such
practies include: V-shaped mutilation of maxillary inéisors
in ancient Turkish population, [14] filing of teeth with
modification exhibiting "T" pattern in males and 'diamond’
pattern in females in adults of Indonesian royal families.
[15,16] These modifications ¢ould have a ritualisti¢ value for
the population, for example, deeming an individual of a
suitable age for marriage or hunting. Likewise, in animal
dentitions, long and sharp ¢anines have been associated with
aggressive social behavior and Competition amongst males.
[17] This is demonstrable in andient male primates, ¢amels
and wild boars exhibiting sharp and prominent cuspids. [18]
[Figure 1]

Figure 1: Prominent, long ¢uspids in a Male Primate spe¢imen

suggestive of aggressive social behavior and male-to-male
¢ompetition. [Courtesy: Museum specimen, Department of
Oral Pathology, Government Dental College and Hospital,
Mumbeai].

Oral Hygiene Status:

The number of teeth with ¢arious involvement, alveolar bone
levels, missing teeth, fenestrations, dehis¢ence and other
related findings elucidate oral health status of the andient
populations in general. [6] Attrition of oc¢¢lusal surface is
usually evident in teeth reCovered from archaeological sites,
the severity of which is greater than modern-day dentitions
owing to advent of processed foods. [19,20] Presence of sharp
Cusp tips and incisors in older primates provides further
evidence pertaining to their Coarse and raw ¢arnivorous diet.
[Figure 2] The relatively Coarse and raw diet of andient
populations also ensured regular and suffi¢ient ¢leansing of
surfades of teeth, subsequently, allowing minimal ¢hance for
long-term ¢aléulus deposition. [21] Thus, alveolar bone loss
resulting from periodontal diseases ¢ould be Correlated as a
part of evolutionary process. [22]

Figure 2: Sharp and pointed inlisor teeth in older Primates
indicative of raw and coarse carnivorous diet. [Courtesy:
Museum specimen, Department of Oral Pathology,
Government Dental College and Hospital, Mumbai]

Gender Determination:

Sexual dimorphism in humans has been attributed to the
different growth trajectories of males and females. The
¢ondyle and ramus components of the mandible are
¢onsidered to exhibit greatest morphological differenées
based on gender. [23] Previous research has led to signifi¢ant
findings when distinguishing sexes of archaeological
spec¢imens based on intra-ramus and inter-ramus dimensions.
[24] Distinct dental modifications for separate sexes Carried
out as a part of Cultural pradties further aid in sex
determination. [16] Both the metri¢ as well as non-metrié¢
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dental traits ¢an be effectively utilized for aiding in gender
determination amongst archaeologi¢al speimens. Apart
from dental features, the entities that ¢an be Correlated with
gender extend to include other bones of the skull, particularly
the frontal bone.

Age Estimation:

Dental age estimation has always been an integral part of
¢ases pertaining to forensi¢ odontology. Teeth are
partiularly suitable for dental age estimation sinée they
exhibit numerous age-related c¢hanges suc¢h as fatty
degeneration, pulpal atrophy, caléifications, pigment
deposits, reduction in size of pulpal cavity, increased
¢ementum thickness, attrition and c¢hange in optical
properties of the tooth structure. [25] Determining exact
¢hronological age ¢an be extremely ¢hallenging and various
modalities have been employed for the same. These in¢lude
assessment of suture ¢losures, teeth erupted and shed, amount
of attrition and numerous other entities. [1] The technique
that offers the highest probability of acéurate age estimation
¢an be rightly deemed as superior and valid in the Court of law.

However, many of these methods involve produrement of
teeth from the spe¢imens, which is mostly ¢ontraindicated in
paleodontologiéal specimens. [26] Non-invasive methods
that do not disturb the integrity of the spe¢imens should be
¢onsidered in such ¢ases. Over the years, various techniques
for age estimation by dental spec¢imens or tissues have been
developed, of whi¢h the mostly ¢ommonly employed are
radiographi¢ methods. [27] Radiographi¢ methods are
particularly suitable for paleodontological studies because of
their inherent non-destructive nature, feasibility, effi¢iency

and reasonably high degree of a¢¢uraCy in estimation of age.

Recent Advances:

The advent of DNA extraction and amplifi¢ation te¢hniques
have definitely revolutionized the field of Forensié¢
Odontology as a whole and these ¢an be effectively utilized in
Paleodontology. [28] These modalities could provide
valuable information about the geneti¢ makeup of ancient
population whi¢h would have otherwise been ¢onsidered as
impossible a few decades ago. Modern-day digital impression
techniques by means of laser sCanners ¢ombined with
subsequent 3D printing are able to provide precise repli¢ation

of the ar¢haeological spe¢imens. [29] Overall, the improved
techniques for visualization and reconstruction of
ar¢haeological evidenée would definitely enhance the quality
of paleodontological research. [30]

Conclusion:

Although abstruse at present, the field Paleodontology offers
numerous areas for resear¢h within its wide field of s¢ope.
Majority of research pertaining to the subject has been Carried
out in the European ¢ontinent. In a diverse ¢ountry with rich
Cultural heritage such as India, there is yet much to be
explored that would provide valuable insights into the ancient
populations. Recent advandes in te¢hnology and renewed
interest of experts from other fields would also encourage
improved Ccollaborative resear¢h projeéts in the field of
Paleodontology.
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