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ABSTRACT 

One of the interesting applications of forensic deontology is age estimation by means of teeth. 

Age assessment proves to be a critical factor in the victim identification process. Teeth display a 

number of observable age related variables and they tend to remain intact under circumstances, 

which might alter or obliterate the rest of the skeleton. The procedures for age determination are 

complex. Different methods are used to estimate age. The purpose of this article is to familiarize 

about different techniques used to by means of teeth.  
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INTRODUCTION  

One of the interesting applications of 

Forensic Odontology is age estimation by 

means of teeth.  Teeth may be better 

preserved than other parts of the body and 

thus give a better indication of age. It has 

application in establishing the identity of 

living or deceased persons.  It also has 

application in living individuals whose 

chronologic age is under dispute.  Dental age 

is one of the few measures of physiologic 

development that is uniformly applicable 

from infancy to late adolescence. Historically 

age assessment using teeth was first 

published by Edwin Saunders [1] in 1837, 

who claimed that teeth provided the most 

reliable guide to age compared to age 

estimation from height which was a standard 

method used during that time. Age estimation 

is very important in forensic medicine, not 

only for identification of victims, but also in 

crimes and accidents.  It is also used for 

purposes other than forensic uses, such as 

signing up for school, recruitment, marriage 

and some social activities [1].  Forensic 

dentistry is defined as the use of dental 

science for legal purposes. In other words, 

dental records are used for the benefit of 

administration of justice [2]. As present, in 
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some cases, the judge delivers the verdict 

based on dental evidence and records. In 

cases where none of the identification 

methods are feasible, teeth come to the 

rescue [3]. In 1925, Bodeckar stated that 

aging causes significant changes in tooth 

structure; these changes can be used for age 

estimation.  The first efficient method for the 

identification of the age of unknown corps 

was introduced by Gustafson in 1950 in 

Scandinavia [4].  Cameriere in 2004 

measured the AR in a canine tooth on digital 

panoramic and periapical radiographs to 

assess the status of secondary dentin [13]. In 

previous studies, the AR was reported as the 

only parameter that had a significant 

correlation with age. Thus, the correlation of 

AR with age has been the subject of many 

investigations and the efficacy of this ratio 

has been evaluated in some  

ethnic groups [6]. Cameriere et al, in their 

recent report assessed age estimation using 

AR of mandibular premolars on panoramic 

radiographs [14]. Some limitations have been 

described for this method in the literature 

such as the nature of panoramic radiography 

and its innate distortion [15].   

Panoramic radiography has unique 

characteristics making it suitable for many 

investigations [16].  At present, digital 

panoramic radiography is considered a 

suitable alternative to conventional methods. 

Considering the controversies in the results 

of previous studies on age estimation with 

this technique and lack of a similar study in 

Iran, this preliminary study aimed to assess 

the efficacy of the method presented by 

Cameriere for age estimation from the AR in 

patients requiring a panoramic radiograph 

presenting to a maxillofacial radiology clinic.  

1. Factors used for the age 

determination using dentition [3]  

The factors are: 

 The appearance of tooth germs  

 Earliest detectable trace of 

mineralization  

 Degree of completion of the 

unerupted tooth   

 Rate of formation of enamel and 

formation of the neonatal line  

 Clinical eruption  

 Degree of completion of roots of 

erupted teeth  

 Degree of resorption of deciduous 

teeth  

 Attrition of the crown  

 Formation of physiologic secondary 

dentin  

 Formation of cementum  

 Transparency of root dentin  
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 Gingival recession  

 Root surface resorption  

 Discolouration and staining of teeth   

 Changes in the chemical composition 

of teeth 

MATERIALS AND METHODS  

In this diagnostic study, 120 digital 

panoramic radiographs of patients over 12 

years of age were selected considering the 

error rate of 10% of the actual value in 

similar studies, 5% confidence interval and 

80% accuracy of results. Taking into account 

the regression model statistical method and 

considering the number of independent 

variables, 60 male and 60 female patients 

were studied. Patient’s age at the time of 

radiography was calculated by subtracting 

the date of radiography from the patient’s 

birth date (year and month). Panoramic 

radiographs were obtained, recorded and 

evaluated. The images were transferred to 

AutoCAD software (2011) and the area of 

the maxillary right canine tooth was cropped.  

In this study, only the maxillary right canine 

teeth that were fully erupted and sound were 

evaluated and teeth with root fillings or 

coronal restorations or crowns, broken teeth, 

carious teeth and rotated teeth were excluded.  

Next, for each tooth,  a minimum of 20 

points were marked on the tooth periphery 

and 10 points were marked on the pulp 

periphery on the image. Using the "Area" 

option, based on the measured values, the AR 

was estimated by the software (Figure 1).  

 
Figure 1: Steps of measurement of AR by the AutoCAD software 

After data collection, patient’s age was 

estimated based on this ratio using logistic 

regression analysis. A comparison was made 

between the estimated age and the 

chronological (actual) age and the role of 

related factors (sex) in this ratio was 

investigated. All measurements were made 

by an oral and maxillofacial radiologist. Two 
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weeks after the termination of assessments, 

30 radiographs were randomly selected and 

evaluated again by the same observer to 

ensure the accuracy of measurements.  In this 

study, patients were evaluated in two groups 

of males and females (n=60).  

2. Age estimation in children and 

adolescents   

Tooth eruption and tooth calcification are the 

two events that can be used to measure dental 

age in children and adolescents. Radio 

graphical evidence of formation of crown 

and root completion has been utilized for this 

age group.  

Schour and Massler’s chart [4] was the first 

attempt to study dental age estimation.  This 

chart permits direct comparisons with 

radiographs.  Demirjian et al developed an 

age estimation method [5]. that made use of a 

scoring system.  In this method, seven 

mandibular teeth on the left side were 

divided into 8 stages and maturity score was 

evaluated. Age estimation can be measured  

using mandibular third molars [6] in which 

formed part of root were digitized but the 

precision of the age estimation was slightly 

inferior compared with the standard method.  

RESULTS  

The minimum and maximum difference 

between the actual age and the estimated age 

in males was 0.07 and 33.28 years, 

respectively. The mean AR was calculated to 

be 0.144±0.044. In 60 male subjects, the 

regression formula for age estimation in each 

individual was calculated as follows: 

Age=24×AR+37.7 The correlation 

coefficient was found to be -0.180; 

statistically, the correlation between AR and 

age was not significant (p=0.169) (Diagram 

1).  

The minimum and maximum difference 

between the actual age and the estimated age 

in females was 0.36 and 17.15 years, 

respectively. The mean AR was calculated to 

be 0.143±0.023. In 60 female subjecs, the 

regression formula for age estimation in each 

individual was calculated as follows: Age=-

144× AR+55   The correlation coefficient 

was found to be -0.336 and this correlation 

was statistically significant (p=0.004) 

(Diagram 2). The negative correlation 

coefficient showed that AR decreased by 

aging. Two weeks after the termination of 

assessments, 30 radiographs were randomly 

selected and evaluated again by the same 

observer. The ICC was calculated to be 0.912, 

which is close to one and indicates high 

reproducibility of results.  
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Figure 2: Distribution of actual age in comparison with AR in males 

 

 
Figure 3: Distribution of actual age in comparison with AR in females 

CONCLUSION  

Age estimation presents a complex problem 

and requires considerable experience in 

recognizing significant changes and allowing 

for their variability with in any particular 

population.  Teeth are particularly useful in 

age evaluation because they display a 

number of observable age related variables 

and they tend to remain intact under 

circumstances which might alter or obliterate 

the rest of the skeleton. In males, the 

regression equation underestimated or 

overestimated the actual age.  In females, this 

equation accurately estimated the age in 16% 

of cases. AR as a single index cannot be used 

for age estimation of an individual; however 
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it can be used in combination with other 

indexes for this purpose.  
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