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ABSTRACT

Objective: To estimate age from mandibular third molar maturation stages in the patient presenting to the Combined Military
Hospital, Peshawar Pakistan.

Study Design: Cross-sectional.

Place and Duration of Study: Department of Dentistry, Combined Military Hospital, Peshawar Pakistan, from Jun to Jul 2021.
Methodology: One hundred and fifty participants of either gender, ages 14 to 24 years, with good quality orthopantomogram
(OPG) showing mandibular third molar tooth germs and Pakistani nationals were included. Participants with hypodontia,
oligodontia, Amelogenesisimperfecta, Dentinogenesisimperfecta, history of trauma /fracture in the third molar region and
any systemic disease were excluded. Data like age, gender and tooth maturation stages of right mandibular molars were
recorded.

Results: The mean age was 16.7622.19 years. In 111(74.9%) cases, the variation in chronological age can be explained by
mandibular third molar maturation stages. The only statistically significant predictor for age was Demirjian's stage of lower

third molar (p=0.002,95% CI=3.643-15.442), while gender was not a significant predictor.
Conclusion: The age can be estimated from the mandibular third molar with reliability in our population.
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INTRODUCTION

One of the important areas in forensic medicine is
age estimation.! Forensic age estimation aid the autho-
rities in detecting unidentified victims, the age of the
dead, deciding the right to social benefits and dealing
with undocumented refugees. Commonly radiographs
are utilized as a means in human beings for age
identification.?

The common radiographic methods in practice to
estimate the age of persons are bone maturation and
tooth developmental stages.3* Demirjian's method is of
common staging index of tooth mineralization, which
is reliable and non-invasive.>¢ Third molar calcification
initiates at about seven years of age, formation of
enamel ranges from 12 to 18 years, and completion of
root formation between 18 and 25 years.” Recent
literature showed that mandibular third molar could
be reliably used to estimate chronological age.?® A
recent study showed that increasing stages of tooth
mineralization were correlated with increasing age.°
However, most of the available literature is on other
populations, and there needs to be more proper
research on our population. Furthermore, the results
can vary in different populations due to ethnic and
genetic factors.
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The objective of this study was to estimate the age
from mandibular third molar maturation stages in the
patient presenting to Combined Military Hospital
(CMH), Peshawar Pakistan.

METHODOLOGY

The cross-sectional study was conducted at the
Dentistry Department, Combined Military Hospital,
Peshawar Pakistan, from June to July 2021 after IERB
approval. The sample size was calculated through a
correlation sample size calculator(G*power) using a
correlation coefficient (r=0.934).11 This study included
one hundred and fifty cases by non-probability
consecutive sampling technique.

Inclusion Criteria: Patients of either gender who
visited for the dental treatment, aged 14 to 24 years,
had good quality OPG showing mandibular third
molar tooth germs bilaterally and were Pakistani
nationals (based on NIC) were included in the study.

Exclusion Criteria: Participants with oligodontia,
hypodontia, Amelogenesisimperfecta, Dentinogenesis-
imperfecta, history of trauma/fracture in the third
molar region and any systemic disease were excluded
from the study.

After a detailed explanation of the aim and
benefits of this investigation, verbal informed consent
was obtained from each participant. Demographic
variables like age and gender were recorded. In
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addition, tooth maturation stages of the right mandi-
bular molars were recorded using Demirjian's index
from an OPG radiograph placed on a light illuminator
by a single examiner. The details of Demirjian's
calcification stage are: A) initial calcification, B) crown
formation started, C) occlusal enamel has undergone
completion, dentinogenesis initiated, the pulp chamber
is curved lacking pulp horn, D) crown fully formed
upto CEJ, the beginning of root development, the pulp
chamber is curved and pulp horn formation initiated,
E) root shorter than the crown, straight pulp chamber
walls, pulp horns more differentiated, radicular
bifurcation calcification started, F) pulp chamber looks
like an isosceles triangle, radicular length is equal or
more than coronal one, clear root shape due enough
calcified bifurcation, G) root canal's walls look parallel,
apices still open and H) completely closed root apex,
the uniform periodontal membrane surrounding the
root and apex.12

The collected data were analyzed using Statistical
Package for the Social Sciences (SPSS) version 22.00.
Mean and standard deviation were calculated for
continuous data, while percentages and frequencies
were for qualitative data. Linear regression analysis
was run to estimate age from third molar maturation
stages using age as a dependent variable and third
molar maturation stages and genders as independent
variables. The p-value of <0.05 was considered statisti-
cally significant.

RESULTS

The mean age of the study was 16.76+2.19 years,
ranging from 14 to 24 years. The most common stage
of third molar maturation was stage with 73(48.6%)
participants, followed by stage B had 37(24.67%) and
stage D with 21(14%). The details are given in Figure-1.
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Figure- 1: Frequency of Various Stages of Third Molar from A
to G (n=150)

The mean age increases as the third molar ma-
turation stage increases. The mean ages in stages A, B,
C, Db E, F, and G were 14.00+0.01, 15.51+0.60,
16.04+0.88, 17.95+ 1.32, 21.00+1.73, 21.75+1.65 and
23.66+0.57 years respectively. (Table-I).

Table-I: Mean of age by stages of third molar (n=150)

Demirjian’s Range of Mean + SD of
Stages of Participants Ages Participants Ages
Third Molar (years) (years)

A 14-14 14.000.01

B 14-17 15.51+0.60

C 15-19 16.04+0.88

D 15-19 17.95+1.32

E 18-22 21.00£1.73

F 20-24 21.75+1.65

G 23-24 23.6610.57

Figure-2 shows a scatter plot between chrono-
logical age and third molar stages. There is a linear
relationship between the two variables. In 111(74.9%)
cases, the variation in chrono-logical age could be ex-
plained by mandibular third molar maturation stages.
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Figure-2: Scatter between Chronological Age and Lower
Third Molar Stages (n=150)

The only statistically significant predictor for age
was Demirjian's stage of lower third molar (p=.002,
95%Cl1=3.643-15.442), while gender was not a signi-
ficant predictor for age estimation as shown in Table-II.

DISCUSSION

This study was performed to estimate age from
the maturation stages of the mandibular third molar.
Our findings showed a high correlation between the
third molar and chronological age, and 74.9% of
participants' ages could be estimated from the lower
third molar in the age range of 14-24 years with
statistical significance.
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Table-II: Linear Regression Analysis (n=150)

Unstandardized Standardized
Variables Units of Measurement Coefficients Coefficients t p-value
B Std. Error Beta
(Constant) - 11.828 0.385 - 30.706 <0.001
Demirjian’s stage of Dummy (A=1, B=2, C=3,
i o o8 oo 4/5%(25’ Fet, G7) 1.626 0.080 0.872 20373 | <0.001
Gender Dummy (male=1 female=2) -0.122 0.206 -0.025 -0.592 0.555

Due to the recent increase in global crime, there is
a need to determine age with accuracy.’> Many para-
meters are available in the clinical practice of forensic
medicine to determine the age of an individual, which
is required for legal issue.The method used for age
should be accurate, non-invasive to participants, not
harmful to the clinician, need less financial burden and
can be reusable on other occasions. OPG radiograph is
normally required for any individual once a year for
every individual as part of screening for dental and
oral pathology.1® It is associated with minimum radia-
tion exposure and is acceptable to most individuals.#

In this study, we selected the mandibular molar
tooth on the right side. In the lower arch, there is no
superimposition due to overlapping structures. In con-
trast, in the maxillary arch, there are over-lapping stru-
ctures like maxillary sinuses and buccal roots.’> The
rationale for using right side tooth is always bilateral
symmetry because a single gene is responsible for
bilateral structure formation. We used Demirjian's
method to determine maturation stages of the lower
third molar. This method has many advantages like
simplicity, reliability and no issue of magnification
errors. Magnification has no effect because this method
uses a proportion of crown and root formation, not
actual length.1617

Our results showed a linear and high correlation
between lower third molar and chronological age.
Previous studies in other populations reported similar
findings. 5,6, 8-10 Our regression model showed that
in 74.9% of cases, this model could effectively estimate
age in our population.

Our findings showed that gender was not a
statistically significant covariate for age estimation
from the third molar stage. It shows that this derived
regression formula can be used for both genders
equally. Similar findings were reported in a previous
study by Ajmal et al in the Saudi population.
However, other studies showed that there is diversity
in results among gender while estimating age from
tooth maturation stages.'819

However, this study has some limitations, like it
is a single centre and hospital base and includes a
small sample size. Large sample, multicenter and
community base study can better address the issue of
age estimation from the lower third molar.

CONCLUSION

Within the limits of this study, it can be concluded that
mandibular third can be used in age estimation with
reliability.
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