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Introduction
Tooth formation is widely used to assess

maturity and predict age. In clinical dentistry,
this information aids in diagnosis and treatment
planning.1 The continuous patterns of tooth
development can be observed on a longitudinal
series of radiographs and various mineralization
stages. 2-6  Previously  number of methods have
been proposed to determine dental age,7-15 but,
the system developed by Demirijian has gained
wide acceptance.9 During developmental stages
particularly in root formation, a notable
difference between sexes arises with females
being advanced when compared with males.9-
19  Previously Cameriere et al proposed a
regression equation for age determination from
Open and closed apices in children 16-17. It has
been reported that teeth development depend
upon number of factors  such as genetic,
environmental, nutritional f and geographical
factors 4-7 . Since these factors play major role
in tooth formation, they may have effect on
dental age estimation. Hence the aim of this
study was to determine the accuracy of
Cameriere equation for age estimation from
open and closed apices on Haryana sub

Population.
Material and Methods
The orthopantomographs sample of 50

healthy children (25 boys: 25 girls) aged between
5-15 years taken during the course of diagnosis
and treatment  was selected. Panoramic
radiographs that were unclear or that showed
hypodentia, gross pathology and previous
orthodontic treatment were excluded.

The chronological age for each subject was
calculated by subtracting the date radiograph
was taking from the date of birth.

Orthopantomographs were digitized using a
scanner (HP) at 150dpi.  Images obtained were
imported to Adobe Photoshop 7.

The number of teeth with closed apices (N0)
and open apices (S), were calculated. The length
of left and right permanent mandibular teeth
were measured, measurement was done twice
and mean value was taken.

Age estimation was done by applying
Cameriere regression equation,

Age?=?8.387?+?0.282 g?-?1.692?x?5?+?0.835
N 0?-?0.116 s?-?0.139 s?×?N 0

The variable g is 1 for male and 0 for female.
.. Results
The estimated age obtained was compared

with chronological age using student paired t
test.

when the whole data is consider (i.e.male and
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female) there is no significant difference between
chronological age and estimated age (P= 0.6954)
but when male and female data were considered
separately there is a significant difference
between chronological age and estimated age.
(Male  Pr = 0.0001, Female = 0.0001)We observed
an  underestimation of age in boys and
overestimation in girls as compared to their
chronological age.

Discussions
The need to estimate the age of living

individuals is becoming increasingly important
in forensic odontology since there are increasing
numbers of illegal  immigrants without any
documents of birthday. We observed that
underestimation of age in boys and
overestimation in girls as compared to their
chronological age (Table 1,p) .While there is no
significant difference data were analysed
without taking gender into consideration.This
may be due to overestimation in girls same as
underestimation for  boys .From this finding we
concluded that we have to add some correction
factor for applying this equation. It may be due
to different in geographical ,genetic and
environment factors 4-6. So this equation various
from population to population, hence it should
be required more study on different population.
As the results did show  statistically significant

Sr.No Chronological age 
                 

Estimated age 

1  4.5 3.8 
2  6.8 5.7 
3  8.7 7.6 
4  8.9 8.2 
5  11.2 10.9 
6  6.7 5.6 
7  7.8 6.7 
8  12.7 11.6 
9  15.3 13.2 
10 13.2 12.7 
11 10.6 9.8 
12 7.8 6.9 
13 11.8 11.5 
14 15.9 14.9 
15 16.9 15.9 
16 12.5 12.1 
17 14.6 13.9 
18 15.6 15.4 
19 8.9 8.7 
20 5.1 4.9 
21 5.9 5.1 
22 9.1 8.3 
23 7.5 6.9 
24 6.3 6.1 
25 8.5 8.1 
 
 
Table a showing chronological and estimated 
age years in boys . 

Table b 
Sr.N o Chronological age 

                 
Estim ated age 

1  8.3 8.6 
2  11.9 12.3 
3  10.4 10.7 
4  14.5 14.8 
5  8.8 9.6 
6  7.9 8.1 
7  11.9 13.8 
8  11.2 .  12.2 
9  6.5 8.8 
10 9.7 10.2 
11 11.9 12.9 
12 7.3 8.8 
13 11.2 13.9 
14 9.6 10.2 
15 8.5 9.6 
16 5.6 5.7 
17 5.9 6.3 
18 6.1 6.9 
19 11.5 12.9 
20 11.8 12.6 
21 13.5 14.2 
22 14.9 15.6 
23 11.3 11.6 
24 11.6 12.1 
25 13.5 13.9 
Table b show ing chronological and 
estim ated age( years) in 
girls 
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difference between European countries, one
regression equation could not  be applied to
Indian populations .So new equation will be
required for Indian population on this concept
or adding some correction factor to apply on
Indian populations.

References
1. Maber M, Liversidge HM, Hector MP. Accuracy of

age estimation of radiographic methods using
developing teeth. Forensic Sci Inter 2006 (159S), S68-
S73.

2. Haaviko K. The formation and the alveolar and
clinical eruption of the permanent teeth. An
orthopantomographic study. Thesis Suom. Hamm a
slaak Toim 1970; 66: 103-70.

3. Nystrom M, Peck L, Kleemola-Kujala E, Evalahti
M, Kataja M. Age estimation in small children: reference
values based on counts of deciduous teeth in Finns.
Forensic Sci Int 2000 Jun 5; 110 (3): 179-88.

4. Flores-Mir C, Mauricio FR, Orellana MF, Major PW.
Association between growth stunting with dental
development and skeletal maturation state. Angle
Orthod 2005 Nov; 75 (6): 935-40.

5. Nielson HG, Ravn JJ. A radiographic study of
mineralization of permanent teeth in a group of children
aged 3-7 years. Scand J Dent Res 1976; May 84: 109-118.

6. Staaf V, Mornstud H, Welander U. Age estimation
based on tooth development: a test of reliability and
validity. Scand J Dent Res 1991; 99: 281-86.

7. Hagg U, Matsson L. Dental maturity as an indicator
of chronological age: the accuracy and precision of three
methods. Eur J Orthod 1985; 7: 25-34.

8. Demirijian A, Goldstein H, Tanner JM. A new
system of dental age assessment. Hum Biol 1973; 45:
211-227.

9. Olze A, van Niekerk P, Schmidt S, Wernecke KD,
Rosing FW, Geserick G, Schmeling A. Studies on the
progress of third-molar mineralization in a Black
African population. Homo. 2006: 57 (3): 209-17.

10.Lee SE, Lee SH, Lee JY, Park HK, Kim YK. Age
estimation of Korean children based on dental maturity.
Forensic Sci Int. 2008 Jul 4;178(2-3):125-31.

11. TeMoananui R, Kieser JA, Herbison GP, Liversidge
HM. Estimating age in Maori, Pacific Island, and
European children from New Zealand. J Forensic Sci.
2008 Mar;53(2):401-4.

12.Roberts GJ, Parekh S, Petrie A, Lucas VS.. Dental
age assessment (DAA): a simple method for children
and emerging adults. Br Dent J. 2008 Feb 23;204(4):E7;
discussion 192-3;

13. Tao J, Wang Y, Liu RJ, Xu X, Li XP.Accuracy of
age estimation from orthopantomograph using
Demirjian’s method. Fa Yi Xue Za Zhi. 2007
Aug;23(4):258-60.

14. Rózy³o-Kalinowska I, Kiworkowa-Raczkowska
E, Kalinowski P. Dental age in Central Poland. Forensic
Sci Int. 2008 Jan 30;174(2-3):207-16.
15. Cameriere R, Brkic H, Ermenc B, Ferrante L, Ovsenik
M, Cingolani M. The measurement of open apices of
teeth to test chronological age of over 14-year olds in
living subjects. Forensic Sci Int. 2008 Jan 30;174(2-
3):217-21

16 Cameriere R, Ferrante L, Cingolani M. Age
estimation in children by measurement of open apices
in teeth.Int J Legal Med 2006; 120 (1): 49-52.

17. Cameriere R, Ferrante L, Cingolani M. Age
estimation in children by measurement of open apices
in teeth: a European formula.Int J Legal Med 2007; 121
:449-553. 

18. Rai B,. Anand S.C: Age Estimation in Children
from dental Radiograph: A Regression Equation. The
Internet Journal of Biological Anthropology . 2008.
Volume 1 Number 2 (http://www.ispub.com/ostia/
index.php?xmlFilePath=journals/ijba/vol1n2/
r a d i o g r a p h . x m l )
 
 19. Cameriere R, Ferrante L, Liversidge HM, Prieto JL,
Brkic H. Accuracy of age estimation in children using
radiograph of developing teeth. Forensic Sci Int. 2008
Apr  7;176(2-3):173-7

Balwant Rai et al. Indian Journal of Forensic Odontology, January-March 2009; Volume 2 Number 1


