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Abstract

The forensic odontology is the study making use of the human dentition throughout each stage of dental evaluation. The
key element for identification includes their radiographic morphology and filling materials. The knowledge of detecting
this is a valuable tool mark in the presumptive identification of the dentition of a burned victim. Dental identification of a
deceased individual is a core task in forensic odontology. The accurate recording of clinical dental procedures has
become more important over time due to the increasing trend of medicolegal issues worldwide. Previous reports have
discussed the practical usefulness of endodontic evidence for human identification. Advances in endodontic imaging, root
and root canal anatomy, and biomaterials have been consistently emerging in endodontic research and practice. This
paper throws light on the clinician’s role & perspectives in forensic odontology & endodontics.
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INTRODUCTION

Fire injury is considered to be one of the major
causes of morbidity and mortality throughout the world
and identification of a body from the fatal fire remains a
difficult task [1]. Burn injuries can manifest in the form
of superficial burns, destruction of the epidermis,
dermis, and necrotic areas in the underlying tissues,
total destruction of the skin and deep tissue, and burned
remains [2]. ldentification of human remains in any
mass disasters is generally a difficult assignment.
Forensic odontology is a dental specialty which applies
dental knowledge and expertise to solve medico-legal
issues. Forensic identification with the aid of comparing
recorded dental features and treatment against those of a
postmortem dentition, is one of its important role [3, 4].
The distinctiveness of human teeth has facilitated
personal identification throughout history [5]. In
addition to this since the teeth are the most
indestructible components of the human body and may
remain intact for many years after a person’s death, they
become very important for forensic evaluation [4].
Teeth have the highest resistance to most environmental
effects such as fire, desiccation, and decomposition [3].
Root canal morphology and posttreatment endodontic

radiographs present particularly a valuable source of
features that would facilitate individuation.

Distribution of DNA within teeth

In forensic identification cases, where human
remains are extremely damaged or degraded, teeth and
bones are often the only available sources of DNA.
Advances in DNA extraction techniques and short-
amplicon DNA typing have greatly increased our
potential to identify human remains previously
considered to be too compromised for genetic analysis
[6]. Enamel which covers the crown of the tooth is the
hardest tissue in the human body. It is acellular, and
contains no DNA. This tissue provides a physical
barrier protecting the cells within the tooth from
external conditions such as heat, UV light, moisture and
microbes. The dentine/pulp complex makes up the bulk
of the tooth and, in contrast to enamel, is highly
cellular. The cells that occur in the highest number in
pulp tissue are the odontoblasts, which number
approximately 11,000 per mm2 and fibroblasts, which
have been estimated at 1000 per mm2. Thus, as
approximately 80 diploid cells can yield the minimum
DNA quantity required for STR typing, pulp is a
valuable source of DNA. However, pulp may be in
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limited quantity or even absent in aged and/or diseased
teeth. Pulp and cementum are considered to be the most
valuable sources of nuclear DNA in the tooth and both
these tissues in addition to the dentine are good sources
of mtDNA. Enamel is important in the preservation of
dentine and pulp but is devoid of DNA. Therefore, if
enamel is sampled with the other tooth tissues, it will
probably have a dilution effect and the high
concentrations of minerals, including calcium, may
complicate the extraction process and inhibit PCR
amplification. Large-scale studies using full tooth
grinding and powdering techniques have previously
reported high DNA typing success rates from teeth.
However, optimal tooth selection and sub-sampling of
teeth prior to DNA extraction are likely to further
improve DNA profiling success rates [7, 8].

Dental Radiographs

Dental radiographs are considered the most
reliable source of antemortem data in the human
identification field [9]. Specifically, dental radiographs
allow for a close post-mortem duplication of ante-
mortem evidence, consequently enabling an optimal
comparative procedure. In addition to this, root canal
treatments are less modified in the clinical routine if
compared to dental interventions performed on the
dental crown. Thus, endodontic identifiers are
maintained for a longer period as forensic tools [9]. In
certain critical situations, such as major fire disasters,
the dental structures become fragile [10]. However, it is
believed that endodontic filling materials remain
preserved up to 1100° Celsius, allowing for human
identification processes [11]. Bonavilla et al.,
confirmed the preservation of microscopic structural
patterns of root sealers and gutta percha exposed to high
temperatures [12]. A recent study highlights the legal
importance of storing and updating clinical records
which allow for a positive dental identification based on
endodontic treatment. Endodontists must be aware of
the proper techniques for optimal radiographic dental
assessment, making  feasible a  post-mortem
radiographic duplication for the comparative human
identification  process [13]. A recent study
demonstarated a linear regression with the biological
age [14]. Compared to mCT, cone-beam CT in dental
use provides plenty of 3D volume information of the
teeth on living individuals in the target area by a single
scan. The measurement of the volumes of both pulp and
tooth in order to calculate the ratio for the living
individuals can be operated non-destructively. Later on,
after the appropriate intercept and slope determined
based on sufficient datasets, the method can be applied
to age estimation [14]. The reason why there was no
statistical evidence that the relation between the pulp—
tooth volume ratio and age differs between the types of
teeth. The observed relation between the pulp—tooth
volume ratio and age was stronger for women than for
men but was not found statistically different [15]. The
ratio of the variables indicating secondary dentine
formation observed on the studied 3D radiological

images is inferior related to age than the variable ratios
indicating secondary dentine formation measured by
Kvaal et al., on 2D radiological images [16]. The dental
age-related parameters are subdivided whether they
indicate developmental, morphological, or biochemical
tooth changes. Secondary dentine apposition is a
significant morphological dental age predictor [15, 17].
The formation of secondary dentine may be caused by
attrition, abrasion, erosion, caries, changes in osmotic
pressure throughout the pulp chamber, or aging and
decreases the volume of the dental pulp chamber [18].
Therefore, the volume changes of the pulp chamber in
intact teeth are considered as a dental age predictor.
Although the apposition of secondary dentine is not
homogenously spread over all the walls of the pulp
cavity and even differs in relation to the examined tooth
type, bucco-lingual and mesio-distal pulp width as well
as the pulp cavity height decreases with aging [19].
These variables can be measured on the involved tooth
after extracting and sectioning it or on its two-
dimensional (2D) dental radiographs. More specifically,
the last two variables can be applied for radiological
age estimation on living individuals without tooth
extraction. Similarly researchers have tried to relate the
ratio of the surface area of the pulp and the surface area
of the tooth measured on clinically obtained 2D dental
radiographs to chronological age [15]. A recent study
proposed techniques for measuring dental volumes, we
propose a method based on the assimilation of the root
and pulp chamber to geometric solids whose
measurements were quicker and easier to be obtained
thus facilitating the implementation of the method into
the daily forensic practice for estimating age [21]. The
proposed procedure, which includes image selection
and analysis, a preprocessing step (drawing the details
of the images manually), and measurement and
calculation procedures with a simple electronic excel
sheet, allows us age estimation in less than 15 minutes.
This method has a significantly shorter processing time
when compared with the one-hour needed for the
method proposed by Yang et al., [14] the 3-hours
needed per tooth for the technique proposed by Aboshi
et al., [21] and also by Star et al., [15] using a similar
radiological approach based on mCT or CBCT.

Future Trends

Inspite of the increasing use of tooth tissues in
forensic investigations, little liyterature is available on
the processes of decomposition of these mineralised
tissues, on the location of DNA following post-mortem
diagnosis, or on the outcomes of various sampling
techniques. Further in-depth investigation is required to
understand the interaction between tooth mineral and
DNA and how this changes in the post-mortem
environment. Assessments of post-mortem changes in
teeth over a time period applicable to forensic
investigations would also be extremely valuable. This
knowledge would allow the more appropriate selection
of tissue for DNA extraction, as well as a more-
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informed choice of technique used to liberate the DNA,
increasing the efficiency of the extraction process [6].

CONCLUSION

Despite the constant refinement of dental

techniques, materials and facilities, the conventional

radiographs,

routinely performed in the clinical

practice, are still the most common source of forensic
antemortem data for the human identification process.
With regards to this, endodontics becomes a valuable

specialty

in the forensic scope, once periapical

radiographs are often performed.
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