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Abstract

Human teeth are among the most distinctive and long lasting features of mammal species. Various quantitative and qualitative
methodologies have been developed by the researchers in order to establish an assessment format to determine the correlation
between the dental age and the chronological age. The morphological and radiological examinations of third molars make up a
part of the orthodontic, pedodontic, forensic odontology and oral surgical treatments and remain the most reliable biologic
indicator available for age estimation during the middle teens and early twenties. This age calculation requirement is not only for
differentiating the juvenile from the adult status in criminal law cases, but also for chronological age estimation in relation to
school attendance, social benefits, employment and marriage. A case for actual need for age estimation using a developing third

molar is presented here.
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Introduction

Growth is an essential feature of life of a child that
distinguishes him or her from an adult. Growth denotes
a net increase in the size or mass of tissues, whereas
development  specifies maturation of functions.
Hereditary, functional, environmental, nutritional,
sexual, metabolic, social, emotional, cultural factors
affect growth and development greatly.1
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In advanced countries various quantitative and
qualitative methodologies have been developed by the
researchers in order to establish an assessment format to
determine the correlation between the dental age and the
chronological age. By the chronological age we mean
the age of an individual in years while by the dental age
we mean the age of an individual determined by the
dentition.” However, the relationship between growth
and chronological age is not linear and therefore the
concept of 'biological' age is used which maybe
expressed as either skeletal age or dental age. When the
birth date is not known, there will be a strong need to
estimate the biological or dental age.3 Over the last few
years, age evaluation of live subjects has become very
important in forensic sciences. People with incorrect
birth certificates often need age estimation procedures
to obtain regular documents. In adoption cases, it is
frequently necessary to develop age estimation
procedures to fulfill the purpose of the process. In
criminal circumstances, lack of documents to confirm
chronological age may have important consequences.4
This is surprising since, in criminal law a need exists to
separate the juvenile from adult status for individuals
lacking age documentation. Specifically around 18
years of age, all permanent teeth have completed their
root formation and show closed apices, except for the
third molars. These teeth, if present, offer the only
possibility for dental age estimation between 16 and 22
years of age.5 This age calculation requirement is not
only for differentiating the juvenile from the adult status
in criminal law cases, but also for chronological age
estimation in relation to school attendance, social
benefits, employment and marriage.®
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For the juvenile age group, there are two methods of
identification: the morphological examination of skeletal
features and radiological examination of the
development of third molars. The morphological and
radiological examinations of third molars make up a part
of the orthodontic, pedodontic and oral surgical
treatments and remain the most reliable biologic
indicator available for estimation of age during the
middle teens and ecarly twenties.” The age assessment
methods are relatively simple and involve the
identification of the stage of mineralization on
radiographic images followed by their comparison with
the standard stage to estimate the approximate age range.
Various radiographic images that can be used in age
identification are intraoral periapical radiographs, lateral
oblique radiographs, cephalometric radiographs,
panoramic radiographs, digital imaging and advanced
imaging '[echnologies.8 Several methods of determining
the dental age according to the degree of calcification of
the permanent teeth as seen in radiographs have been
described. Currently, one of the most well-known and
widely used methods for estimating dental age is the
Demirjian method, first described in 1973 and based on
a large sample of French-Canadian children.’

Case Report

An 18-years-old female patient was referred from a
garment factory to collect medical report on her age
determination whether she was 18 years or not. On
examination of her teeth, it was observed that all the 3rd
molars were clinically absent. As dental x-ray facilities
were available, an orthopantomogram (panoramic
radiograph) was taken to detect her chronological age
based on the dental developmental stages of third
molars.

Radiographic examination showed that both the
maxillary and mandibular third molar crowns were
completed but the roots have not yet been formed
(Figure 01). In accordance with the chart of Demirjian
et. al. (Figure 02) the morphology matched with stage D
where the crown formations were completed.10 This
finding was subsequently compared with Table 1
provided by Mincer et. al. 1 Stage D of mandibular third
molars development had a mean age of 16.0 years with a
range of 14.36 to 17.64 years at one standard deviation.
As the morphology of the tooth formation of the female
was in D stage, the probability of this female being 16
years was possible.
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Figure 01: Orthopantomographic view of the female
garment worker showing the developing third molar.

Third molar development

Figure 02: Schematic drawing of the eight stages of
crown - root formation of the molars as proposed by
Demirjian et. al.'® Stages A, B, C do not occur in the
age group included in this study. Stage D crown formation
is completed, stage E the root length is less than the crown
height, stage F the root length is equal to or greater than
the crown height, stage G the walls of the root canal are
parallel and its apical end is still opened and stage H the
apical formation is completed.

Table 1: Mean age at attainment of stages of third molar
crown-root formation according to Mincer et. al. 1

Grade of formation D E F G H
Maxilla
Male b e 16.0 16.6 177 182 20.2
sd 1.97 2.38 2.28 1.92 2.09
Female b 16.0 16.9 18.0 18.8 20.6
sd 1.55 1.83 1.95 227 2.09
Mandible
Male X 15.5 173 17.5 183 20.5
sd 1.59 247 2.14 1.93 1.97
Female be 16.0 16.9 17.7 19.1 20.9
sd 1.64 1.75 1.80 2.18 2.01

SD = Standard Deviation
~x =Mean Age
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Discussion

Dental identification of humans occurs for a number of
different reasons and in a number of different situations.
The bodies of victims of violent crimes, fires, motor
vehicle accidents and work place accidents, can be
disfigured to such an extent that identification by a
family member is neither reliable nor desirable. Persons
who have deceased for some time prior to discovery and
those found in water also present unpleasant and
difficult visual identifications. Dental identifications
have always played a key role in natural and man made
disaster situations and in particular the mass casualties
normally associated with aviation disasters. Because of
the lack of a comprehensive fingerprint database, dental
identification continues to be crucial in the United
Kingdom.12

In July 1993, an unknown murdered male was
examined whose facial features, skin color and dentition
were suggestive that he was an Indo-European. All the
third molar teeth were not present clinically in the
deceased during oral examination. The third molars are
prone to impaction as they are the last teeth to form and
erupt. These teeth erupt when the roots are 3/4 formed.
That is the reason why x-rays should be taken during
every examination. ' Only viable examination method
for this purpose is to take an OrthoPantomoGraphic
(OPG) x-ray to analyze the development of the third
permanent molar (wisdom tooth). 14 In the present case,
a panoramic radiograph was also taken to detect her
chronological age in relation to dental age.

In between 2006 and 2010 an investigation studied third
molar development in 329 orthopantomograms of
Portuguese individuals with an age range between 14.0
to 22.8 vyears, through five different methods
(Demirjian, Haavikko, Harris and Nortje, Kullman and
Solari) to evaluate the dental development in the ages of
Portuguese criminal law: 16 and 18 years old. It
represented the probability of an individual in the
different stages of dental development be respectively
less than 18 years old or at least 16 years old."> Similar
result was found in the current case indicating that the
probability of this female being 16 years was possible.

Table 1 provided in current study was for Caucasoids,
which is strongly related to the racial origin of that
female garment worker who was a Bangladeshi.
However, it is not known if this table is suitable for the
Mongoloid population. The stages from E-G there were
earlier development in females in maxillary molars but
it was earlier in males in mandibular molars. The full
eruption of third molar (H stage) was earlier in females
in the four molars compared with males.'6
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Orthopantomogram (OPG) is very useful for the
inspection of child labor. The International Labor
Organization (ILO) undertook a study of child worker in
the urban informal economy, including the garment
sector where it emerged that 70 percent of child workers
in the industry were girls and that there was a pattern of
informal recruitment, typically around 11 years of age,
to do mostly causal jobs. The mean age of these children
was 13 years. 17 In 1993, the Government of Bangladesh
created a National Labor Law Commission to revise and
harmonize labor laws. The first draft of the
recommendations, completed on March 31, 1994,
proposes to eliminate the inconsistencies regarding the
minimum age for employment by defining a child as a
person who has not completed his fourteenth year of
age.18 The new law in 2006 prohibits employment of
children under 14 years old, as well as hazaedous forms
of child labor for persons under 18 years of age.19 In
criminal circumstances, lack of documents to confirm
chronological age may have important consequences‘4

Tooth formation has been more widely used than
tooth eruption for assessing dental maturation, because
it is a continuous and progressive process that can be
followed radiographically, and most teeth can be
evaluated at each examination. It has been reported
that development of each individual can be affected
by genetic, racial, nutritional, climatic, hormonal and
environmental factors.”’ Third molar growth and
calcification are definitely not the favourite
development marker. However, it is suitable because
there are no other favourable indicators during the late
teens and early twenties.'> In recent years, there has
been great interest in the changes of the chemical
composition of teeth. It has been reported that aspartic
acid in tooth enamel and dentine exhibit increasing
racemization with age. This reaction was found to be a
good biochronological tool for assessing age and further
research is being done in this area.”!

Conclusion

For medico legal purposes, 18 years of age is an
important cut off point. If a subject presents with a
developmental stage A to D there is less likelihood that
subject is 18 years old. On the other side if subject
presents with developmental stage of H, there are more
chances that the subject has crossed the 18 years of age.
It is important to develop regional age estimation tables
based on local surveys mainly considering ages of
forensic interest.
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