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Abstract: The teeth being the hardest tissue in the body, are more capable of withstanding the 
onslaughts of time and natural agencies as compared to other components of the human body 
thereby, facilitating a better perspective on demography, biological affinities, diet, health and 
general way of life of populations. The estimation of age from radiographs have not received 
adequate attention in comparison to attrition-level driven aging techniques. 329 premolars 
belonging to both Indian males and females of known ages (20-70 years) were chosen. The 
coronal indices of the pulp cavities were measured from the radiographs (orthopantomograms) 
following Ikeda et al. (1985; Tooth Coronal Index = Coronal Pulp Chamber Height * 100/
Crown Height). Subsequently, a linear regression model was prepared using the Indian data 
sets with age as the dependent variable and TCI as the independent variable. This model was 
tested on a set of teeth not used to prepare the model. The published equations on the Italian 
and Malawian populations were used on the Indian data sets. The range of indices of the 
age-groups 20-29, 30-39, 40-49, 50-59, 60-70 were found to be 20.93-46.65, 20.27-39.38, 
9.93-27.84, 6.69-27.63 and 6.92-17.93 respectively. There is considerable similarity among 
the teeth sizes of the Indian and Italian populations. The published equations on Italian and 
Malawian populations could be used to predict the ages of the Indian population with a variation 
of ±5 years. Though it is a very preliminary observation on the odontology of two populations 
still it can be said that people from various parts of the world have more in common than the 
apparent phenotypic differences.
Keywords: Age-estimation, Pulp cavity, Tooth Coronal Index, Radiographs, Premolars. 

Introduction
The main bulk of the tissue in the crown and the roots of the teeth is called circum-
pulpal dentine (Hillson, 1996). With the increase in age and attrition, the pulp cavity 
and the root canal of teeth are gradually infiltrated by regular and irregular secondary 
dentine. Even after tooth eruption is complete, secondary dentine continues to form 
along the walls of the pulp chamber. The deposition of the irregular secondary or 
tertiary (after Kuttler, 1959) dentine takes place in response to exposure of the 
overlying primary dentine by penetration of the enamel or cementum.

Bodecker (1925) identified the apposition of secondary dentine as being related 
to chronological age. The dentine transparency and the secondary dentine values 
showed the highest correlation with age, as the studies of Johanson (1971), Maples 
(1978), and Metzger et al. (1980) have demonstrated.
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One of the best-known features of ageing is the reduction in size of the pulp 
chamber, caused by the continual secretion of dentinal matrix by odontoblasts 
(physiological secondary dentinogenesis) (Solheim, 1992). Dentine is a living tissue 
containing odontoblasts which form the tooth and which, during a person’s lifetime, 
for both physiological and pathological reasons, deposit layers of secondary dentine 
which gradually obliterates the pulp chamber (Bodecker, 1925; Vasiliadis et al., 
1983). The mean rate of increasing dentinal thickness has been found to be 6.5 
mm per year for the crown and 10 mm per year for the root (Murray et al., 2002).

This paper aims at finding out the odonatological affinities among the Afro-
European and Indian populations.

Materials and Methods
X-ray images of adult population were collected from various private clinics in 
Pune and Kolkata. The images include panoramic x-rays (orthopantomograms/ 
OPGs, Fig. 1). 

Figure 1: OPG of a 26-year-old female 

329 premolars belonging to both males and females of known age were chosen. 
The age group under study was restricted to 20 to 70 years. The coronal indices of 
the pulp cavities were measured from the radiographs. The formula was obtained 
by following Ikeda et al. (1985; Tooth Coronal Index = Coronal Pulp Chamber 
Height * 100/Crown Height; Figures 2).

The crown height (CH) was calculated from the cervix to the vertical tip of 
the highest cusp on the tooth (following Moss et al., 1967) and the coronal pulp 
cavity height (CPCH) was measured vertically from the cervical line to the tip of 
the highest pulp horn after Ikeda et al. (1985). The OPGs were measured using a 
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Digital Vernier Caliper to the nearest 0.01 mm. Each tooth was measured thrice 
and the mean value of the three measurements were considered for the study. Teeth 
having histories of medical intervention such as implants, teeth with severe attrition 
(grades 5-8, after Smith, 1984) and those where the pulp cavities have been distorted 
by the angle of eruption or radiography itself were not taken into consideration.

Subsequently, a linear regression model was prepared using the Indian data sets 
with age as the dependent variable (Y) and TCI (X) as the independent variable. 
This model was tested on a set of Indian teeth not used to prepare the model. The 
published equations on the Italian (Drusini et al., 1997) and Malawian (Igbigbi and 
Nyirenda, 2005) populations were used on the Indian data sets.

Results
The following table represents the average of the indices obtained from the Indian 
population.

Premolars of Indian Population

Age N Mean TCI Median Range of TCI S.D.

20-29 138 35.46 36.01 20.93-46.65 5.68

30-39 94 28.58 28.71 20.27-39.38 3.97

40-49 36 20.96 22.33 9.93-27.84 4.59

50-59 45 17.02 16.51 6.69-27.63 4.57

60-70 16 11.63 10.56 6.92-17.93 3.46

Total 329        

Table 1: Details of the measurements on the premolars of the Indian Population 

Figure 2: Measurements on Premolar 
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The average indices obtained from the calculations were compared with those 
of the Italian population after Drusini and Drusini et al. (1993, 1997). They have 
been indicated in the table below:

Country India Italy
20-29 35.46 34.60
30-39 28.58 29.81
40-49 20.96 22.45
50-59 17.02 18.56
60-70 11.63 13.11

Table 2: Comparison between the average indices of the Indian and Italian Populations 

Since the indices for separate age-groups were not published by the researchers 
from Malawi (Igbigbi and Nyirenda, 2005), they could not be represented here. 

Students’ T-Test was applied on the average indices of the Indian males and 
the females. However, they exhibited no significant differences.

The regression equations obtained from the three respective countries are 
given below:

Y= 66.89-1.175X-PREMOLARS (MALAWI, Igbigbi Nyirenda, 2005)
Y= 77.617 -1.4636X– PREMOLARS (ITALY, Drusini et al., 1997)
Y= 66.983-1.1429X- PREMOLARS (INDIA)
The following table represents through four examples the age prediction of 

the Indian population using three different equations obtained from three different 
Old World countries:

Actual age of the 
India individual

Age predicted by the 
author’s regression 

model

Age predicted by the 
model from Malawi 

(Africa)

Age predicted by the 
model from Italy

24 23.94 20.70 20.08
44 42.94 37.28 40.73
38 41.98 36.44 39.69
53 55.89 48.57 54.80

Table 3: Age prediction using three different  regression models 

Conclusion
The tooth pulp cavity indices are correlated with tooth size. A higher index usually 
speaks of bigger tooth dimensions. Hence, it can be stated that there is considerable 
similarity among the teeth sizes of the Indian Malawian and Italian populations. 
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Though it is a very preliminary observation on the odontology of three populations 
still it can be said that people from various parts of the world have more in common 
than the apparent phenotypic differences.

The TCI can be further used for aging of the populations through proper 
regression models.
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will not be published and due efforts will be made to conceal their identity. For 
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