MalaysianJ Parhol 1995; 17(1): 31 - 34

Age estimation using third molar development
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Abstract

Teetharethemost durabl estructuresin thehuman body. Thepattern of their devel opment hasbeenused
as a credible technique of age determination of unidentified bodies. Dental age estimation is by
comparisonaof thedental statusof anindividual with publisheddental surveys. Thethird molarsarethe
last teeth to erupt and are regarded as the most variable in the dentition. Nevertheless, radiographs
depicting their growth have been used to determinethe chronological age. A casefor actual need for
age estimation using a devel oping third molar is presented here.
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INTRODUCTION

When one must identify a deceased individual,
accuratedeterminationof theageof thepersonis
very important. Teeth, which providesthelife
history of an individual contribute as areliable
meansof determiningagefrom approximately 10
weeksintrauterineup toold age.' Determining
dental age using stagesof tooth devel opmentand
eruption, structural changeson theseteeth and the
changes in the chemical composition of teeth
have been successfully advocated by many
researchers. In juveniles,dental ageisestimated
by comparing the dental devel opmental status of
thechild, whoseage is unknown, with published
dental devel opmental chartsand tables.>® By so
doing, the likely chronological age for the
individual can be successfully deduced. It has
beenfurther observedthat theincremental pattern
of toothdevelopment or formationisnot markedly
affected by diseases, drug intake and dietary
changes. Teeth, beingthe hardestcalcifiedtissue
in the body, tend to be intact even when other
components of the skeleton have disintegrated.
Thehighresistencedf teeth to severeinsultssuch
as cold, heat, fire and chemicals make them the
favourite tissue in forensic and archeological
investigations. Some researchers prefer tooth
formationtotooth eruption(i.e. actual emergence
of thetooth in the oral cavity) for assessment of
age. Thisis becauseeruption can beinfluenced
by exogenousfactorssuch asinfection, injury at
the area, obstruction, overcrowding, earlier
extraction of deciduous teeth etc. whereas,
formationis a continuousprocess until thetooth
iscompletely calcified.

Structural changesonfully erupted teeth were
reported by Gustafson? He was the first to
provideascientificage assessmentfrom changes

on the teeth. Six histological alterations were
observed; attrition, secondary dentinedeposition,
recession of the gingiva, cementum apposition,
root dentine transparency and root resorption.
The reliability of thistechnique has been further
supported by Johanson.® Increasing attention has
been directed at root dentine transparency which
occurs independent of any pathological process
affectingthetooth. Inrecentyears, therehasbeen
great interest in the changes of the chemica
composition of teeth. It has been reported that
aspartic acid in tooth enamel and dentine exhibit
increasing racemization with age. This reaction
wasfound to be agood biochronological tool for
ng age and further research is being done
in this area.>'

Third molar as an indicator of age

The dental age can be assessed amongst young
children with greater accuracy. Thisis because
many teeth are undergoing development and
calcificationsimultaneously. However, after the
early teensmost teeth have calcified and erupted
except for the third molars. This makesthethird
molar devel opment themostimportant choicefor
age assessment from the late teens to the early
twenties. Furthermore,theuseof other biological
indicators such as epiphyseal fusion, changes of
the pubic symphysis, wrist bonesand fusion of
cranial sutures are not credible during these
years. Therefore the third molars become most
useful when there is a need to determine the
juvenileor adult statusof an individual when no
validdocumentwiththerecordedageis available.
Furthermore, thisform of age estimation can be
applied to assess the age of a patient suffering
from amnesia and al so specimens of forensic or
anthropological importance.
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The third molar is very variable in position,
anatomy andtimingof devel opment. Sometimes
itdoesnotexist atal. It may even belarger than
the 1st.and 2nd molar with the roots fused and
delineated by vertical grooves. The maxillary
molar generally consists of 3 cusps, whereas
some exhibit 4 cusps. In the mandible, the
variabilityisbetween4or 5 cusps.'! Itisnoticed
that the third molar formationand eruption occur
fasterinmalesthaninfemales.*'? Thisisopposite
to the development of the other teeth wheregirls
have earlier development.

CASE REPORT

In July 1993, an unknown murdered male was
examined whose facial features, skin color and
dentition were suggestive that he was an Indo-
European. On examination of his teeth, it was
observed that the 3rd molars were clinically
absent. As dental x-ray's facilities were not
available, alatera oblique view of the mandible
was taken to study the third molar development
(Fig.l). Thethird molar crownwascompleteand
morethan 2/3 of therootsformed. In accordance
to the chart of Demirjian et al, (Fig.2) the
morphology matched with stage F (advanced)
wherein the root length was greater than the
crownheight but theapical endsof therootswere
patent. Thisfindingwassubsegquently compared
withTable1 providedby Mincer et al.’* StageF
of mandibular third molar development had a
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mean ageof 17.5 yearswitharangeof 15.4 and
19.6 years at one standard deviation. As the
morphol ogy of thetoothformati onof thedeceased
was advanced F stage, the probability of the
person being older than 17.5 yearswas possible.
Thedeceasedwhenhewasidentified subsequently
(fromfingerprints) was18yearsand 11 monthsof
ageontheday hewasexaminedpostrnortem. His
dateof birthwasobtainedfrom hisidentification

papers.
DISCUSSION

Although Demirjian et al* provided an excellent
method of age estimation from the radiological
appearance of mandibular teeth, the age range
was only between 3 and 17 years. Third molar
development was not included in their
investigations. It was only Moores et al? and
Schour & Massler* and the detailed work by
Mincer et al** that providedafavourablestudy of
the age related stages of development of these
teeth. All thethird molar teeth were not present
clinicallyinthedeceasedduringoral examination.
The third molars are prone to impaction as they
arethelast teeth toform and erupt. Accordingto
Mooreset al,? theseteetherupt whentherootsare
3/4 formed. That isthe reason why x-raysshould
betakenduringevery examination. Furthermore,
greater accuracy of age estimation is possible
when the estimation is based on the stage of
devel opment and not merely ontheemergenceof

FIG. |:Lateral oblique view of the deceased showing the devel oping third molar.
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THIRD MOLAR DEVELOPMENT

A G 2: Schematic drawing of the eight stages of crown - root formation of the molars as proposed

by Demirjian et al®.

TABLE 1. Meanagesat attainmentof stagesof third molar crown-r oot for mation (accor dingto

Mincer et all®)

GRADE OF FORMATION D F G H
Males
Females
MANDIBLE
Males X

sd
Females X

s

the toothin the oral cavity.

The table provided by Mincer et al® is for
Caucasoids, which strongly relates to the racial
origin of thedeceased who has beenidentifiedas
anIndian. However,itisnot knownif thetableis
suitable for the Mongoloid population.
Furthermore, the maxillary third molar tends to
develop somewhat faster than their mandibular
counterparts.' Itisthereforenecessarytoexamine
third molarsfrom both the maxillaand mandible
toprovideabetter estimati onof thechronol ogical
agethan using them singly.

Third molar growth and calcification are
definitely not the favourite devel opment marker.
However,itissuitable becausethereare no other
favourable indicators during the late teens and
early twenties. The reliability of using this to
distinguish juvenile versus adult individuals is
guestionable. It can beapplied selectively when
theextreme rangesof the tooth devel opment are
considered. That isto say that at stage A-D, a
person will probably be below 18 years and at
stage H anindividual will probably be above 18

years.!?
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