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Abstract
Introduction : The objective of this preliminary study was to evaluate the interest of the third molar in the determination of the
age of Senegalese subjects by the Demirjian method.
Materials and Methods: This is a descriptive cross-sectional study of digital panoramic x-rays of Senegalese patients, aged 5 to
24 years. The statistical analysis was performed with the SPSS software. The significance threshold was less than 0.05 (p<0.05).
Results: Of the patient radiographs explored, 283 met the selection criteria. The sample selected consisted of 52% (n=146) boys
and 48% (n=137) girls. Germination of the third mandibular molar began at an average age of 7.21±1.64 years in boys and 7.71 ±
3.71 years in girls. Apical closure occurs at 20.11± 2.89 years and 20.70±2.73 years for boys and girls, respectively.
Conclusion: This preliminary study shows the interest of the use of the third molar in the estimation of age in the Senegalese
population. A radiographic study of the third molar on the determination of the civil age, with a representative sample of African
subjects aged between 14 and 22 years proves necessary.
Keywords: Chronologic age, Dental age, Third molar, Panoramic Radiographic, Demirjian method, Senegaleses.

Introduction
In sub-Saharan Africa, 64 per cent of births are not
registered.1 The consequences for children can be
immense. In the absence of documents proving their age,
these children do not possess birth certificates, which
should open the door to a whole series of other rights.1,2,3
For a minor, being wrongly identified as an adult
can have irreversible consequences on his or her life,
whereas he or she should benefit from considerations
regarding his or her abilities and maturity, guarantees of
respect for his or her rights. Therefore, when the State or
other bodies need to know the age of a child without a
civil status, various methods can be used. The dental age
that can be inferred from the stages of dental maturation
is accepted as a reliable indicator in estimating the civil
age of children whose date of birth is unknown.4-8
However, conversion to civilian age may vary
among populations.9 The third molar is of particular
interest because it is the last to form, as it is the only tooth
that completes its formation after pubertal age, which
proliferates an important place in forensic medicine and
legal as an important element of estimation of
chronologic age.11 However, few studies have been
carried out on the interest of the third molar in estimating
the age of African subjects.12,13 The objective of this
preliminary study was to evaluate the interest of the third
molar in the determination of the age of Senegalese
subjects in panoramic radiography digitized by the
Demirjian method.

a medical imaging centre in Dakar. Patients were
referred by dentists. All radiographs were performed on
the same device, NEWTOM GIANO and by the same
experienced operator.
The study included radiographs of patients aged 5 to
25 years. The patients were free of developmental
pathology, the exact date of birth of the patient was
known, with the presence of at least a third healthy
mandibular molar.
The radiographic images had an optimal legibility
with a good contrast, the date of realization known,
without infectious or tumour pathology present.
A dental surgeon specializing in dento-maxillofacial
radiology had explored the radiographs. The evaluation
methodology was standardized. The films were
examined on a computer screen in JPEG format (Joint
Photographic Experts Group). The examiner had
initially participated in a calibration that consisted of
analyzing 30 radiographs. At an interval of one week 15
randomly selected panoramic radiographs were
reassessed to calculate intra-examiner reproducibility.
To simplify the presentation of this study, the scores
obtained were presented for a single tooth, tooth 38 (third
lower left molar). The radiographs were classified
according to the 8 stages of mineralization of the 3rd
molar according to the Demirjian method (Table I).7 The
subject's civil age was determined by differentiating
between the date the panoramic x-ray was taken and the
patient's date of birth.
The statistical analysis was performed using the
SPSS
software (Statistics Package for Social Science
Materials and Methods
version 20.0). The Kappa coefficient was used to assess
This is a descriptive cross-sectional study of digital
the inter-examiner agreement. Qualitative variables were
panoramic X-rays of Senegalese patients taken in 201 at
expressed as percentages and quantitative variables as
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means ± standard deviation. The chi-square test was used
to assess the association between qualitative and
quantitative variables. The correlation between
chronological and dental ages was assessed by the Rho
Spearman test. The significance threshold was set at
0.05.
Results
Of the 994 patient radiographs explored, 283 met the
selection criteria.
The selected sample consisted of 52% (n=146)
panoramic radiographs of boys and 48% (n=137) of

girls. For the intra-examiner agreement, the kappa value
was 0.89 (good agreement).
Table II shows the distribution of the workforce by
stage of maturity. Stage D (Fig. 1) was more
representative with 33% (n=94) followed by stage 0 (Fig.
2) with 21.9% (n= 62). Germination of the third
mandibular molar began at an average age of 7.21±1.64
years in boys (Table II) and 7.71 ± 3.71 years in girls.
Apical closure (Fig. 3) occurs at 20.11± 2.89 years and
20.70±2.73 years for boys (Table II) and girls (Table III),
respectively.
The Rho and Spearman test shows a strong correlation
between chronological age and dental age, p l’âge.05
with r= 0.804 in girls and r= 0.894 in boys (Table V).

Table I: Schematic drawings and brief description of stages of crown and root formation used to score third
molar development (modified Demirjian et. al. method)

Table II: Distribution of the sample according to the stages of maturation of the 38
Stage
Females
Males
Total
0
28
33
62
A
15
8
23
B
8
12
20
C
8
17
25
D
51
43
94
E
6
8
14
F
7
6
13
G
5
12
17
H
8
7
15
Total
137
146
283
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Table III : Mean ages of males by maturation stage of tooth 38
Stage
Mean
Ecart-type Minimum
0
7.21
1.64
5.05
A
8.02
0.87
6.62
B
9.21
1.22
7.19
C
10.06
1.34
8.19
D
11.82
1.76
6.97
E
14.39
1.27
12.23
F
15.87
1.20
13.71
G
16.10
1.36
13.03
H
20.11
2.89
16.52
* CI = 95% confidence interval for mean
Table II : Mean ages of females by maturation stage of tooth 38
Stage
Mean
Ecart-type Minimum
0
7.71
3.71
4.12
A
8.61
1.01
6.41
B
10.12
1.51
8.76
C
10.29
0.79
9.23
D
11.72
1.86
7.17
E
14.81
2.48
12.16
F
15.04
1.01
13.31
G
17.59
3.22
14.53
H
20.70
2.73
17.14
* CI = 95% confidence interval for mean

Maximum
12.22
9.02
11.37
12.79
15.50
16.12
17.04
17.85
23.95

Maximum
13.53
9.92
13.66
11.45
15.30
18.56
16.27
21.41
23.88

Table V: Correlation of maturation stage with civil
age
Females
Males
Rho de Spearman
0,804
0,894
p-value
0,00001
0,00001

Fig. 3: Digital panoramic radiograph showing the
third left mandibular molar (38) at stage H

Fig. 1 : Digital panoramic radiograph showing the
third left mandibular molar (38) at stage D

Fig. 2: Digital panoramic radiograph showing the
third left mandibular molar (38) at stage 0

Discussion
This study focused on radiographic analysis of the
coronary and root edification of the third left mandibular
molar, on digital panoramic radiography. Panoramic
radiography is the most widely used complementary
examination in dento-maxillary anatomical exploration
in dentistry. It allows a global vision of the anatomical
structures of the facial massif on a spread out plane.14
Because of the difficulties related to the superimposition
of anatomical structures such as the sinus wall, the
zygomatic arch and the radiographic artefacts of the
upper air-digestive pathways, the third maxillary molars
were chosen. This may therefore limit the forensic use of
the third molar to estimate the legal age. A larger sample
size will be required to draw conclusions.
In the present study, a significant correlation
between dental age and chronological age was found for
men and women, whit r = 0.89 for men and r = 0.80 for
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women, to the results of some authors on the same
subject.10,15 The intra-examiner reliability was high,
which reduced the downside associated with the results
and their interpretation. This confirms the reliability of
Demirjian's method7 by its ease of use and
reproducibility.
Age determination is an important criterion in
judicial cases. Indeed the proceedings are different
according to the age of the subject.4,13,14,15 The most
widely used method of determining dental age is the one
described by Demirjian.7 The third molar has an interest
in estimating age because it is the last tooth to finish its
evolution. This study on Senegalese subjects (137 girls
or 48%, 146 boys), shows the interest of panoramic
radiography of the third molar in estimating the age of
populations. The results showed that the third began its
construction at 7.2± 1.64 years and 7.7 ± 3.71 years and
ended at 20.11±2.8 years and 20.70±2.7 years
respectively for men and women. According to
Mohammed RB et al10 of 330 Indian subjects, the
development stages of the third mandibular molar in men
begin at 9 years of age and root completion at 18.9 years
of age and in women at 9 and 18.6 years of age
respectively. This shows that women reach the majority
slightly earlier than men. The formation of the third
molar of the Senegalese populations is rather compared
to the Indian10 and Saudi16 population.
Stage A in Saudi men occurred at age 13.29,
compared to 8.02 in this study. Stage B ( Fig. 4) is 10.1
years ± 1.51 years on average in female and male
subjects, which is lower than that found in similar studies
which showed values of 14.5 and 14.6 years respectively
in Germany17 14.2 years and 13.9 years in Turkey.15
This study shows that the Senegalese subjects who
were in stage H (Table I), with at the end of the root
construction of the third molar, were over 18 years of
age, and were therefore adults. However at almost 18
years the girls were in stage G.
This civil majority was more observed at stage E in
the German population,17 at stage G for Turks,15
Indians7,10 and Malaysians.18 The socio-economic level
as well as ethnic and geographical origins could explain
these differences.
Conclusion
This preliminary study shows the interest of the use
of the third molar in the estimation of age in a Senegalese
population. The estimated dental age should not be
restricted to a single estimation technique, but different
techniques available will have to be applied,
measurements made and repetitive calculations made to
establish several reproducibilities. A radiographic study
of the third molar on the determination of the civil age,
with a representative sample of African subjects aged
between 14 and 22 years proves necessary.
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