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Introduction 

Teeth are an elected tool for estimating age due to their re-

sistance when facing extreme scenarios as with burned human 

remains. However, we have little understanding of the effect of 

heat-induced changes on the evaluation of age. It is the aim of 

this study to research the viability of counting tooth cementum in-

cremental lines (TCA) to assess age at death in burned teeth. 

This histological technique, which assumes that each line (a pair 

of a dark and light band) corresponds to a year of life, could pro-

vide an alternative methodology utilizing teeth roots which, in case 

of fire, are some of the best preserved skeletal structures.  

Material and Methods 

The sample studied consisted of 60 recently extracted teeth (23 upper and 

21 lower incisors, 8 upper and 8 lower canines) from 30 female individuals 

and 22 male individuals, ages from 22 to 88 years, collected from dental in-

stitutes (with informed consent).  

Two controlled burns were carried out in an electric muffle (Barracha K3), 30 

teeth exposed to 400°C for 2h with increments of 3.33°C/min and 30 teeth 

exposed to 900°C for 3h with increments of 5°C/min (Figure 1).  

Afterwards, sections (Figure 2) of embedded teeth were observed with an 

optical microscope (Nikon Eclipse E600) and micrographs (Figure 3) were 

taken with a camera (Nikon DXM 1200C) in areas with better visibility using 

the software Nikon ACT (for DXM 1200C).  

The counting was undertaken using the image processing software Image J. 

The sex specific age of eruption of the teeth was added to the TCA counting 

and an estimated age was obtained (Wittwer-Backofen, 2012).  

Results 
From the 60 teeth analyzed, only 4 rendered no results due to bad 

visibility and preparation difficulties. The Pearson’s Correlation 

Product provided no statistical significant relation between known 

age and estimated age in both groups studied, 400°C and 900°C 

(Table 1). 
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Discussion 

The morphological (color and size) modifications that teeth suffer 

with heat exposure, the sensibility of the cementum structure to 

high temperatures, pathological conditions of the studied teeth and 

the natural process of cementum apposition may all greatly influen-

ce the result of observing and counting incremental lines. 

Given the lack of association between the known age and the esti-

mated values in both groups, the validation of Cementochronology 

in burned teeth is not assured and needs further investigation 

although other authors were more successful than us (Gocha and 

Schutkwoski, 2013).  

Although it does not allow the estimation of age-at-death for the 

individual, TCA gives us a minimum age, adding important in-

formation about the biological profile, as previously stated by   

Czerma et al. (2012). 

Conclusion 

Evaluating thermic altered remains is very common in forensic settings. In spite of our poor results, we have to take into consideration 

that dental roots are protected by the gingiva, periodontal ligament and the alveoli (Schmidt, 2008). Exposure to very high temperatures 

in a fire event may only be maintained for a minimum period of time thus enhancing the chances of teeth not being too dramatically af-

fected by heat. Therefore, research on teeth may still yield successful results if new approaches are sought. 

  CA σ EA σ r 

400°C 52.43 13.50 31.88 8.70 0.964 

900°C 63.60 13.45 39.92 10.07 0.254 

Table 1. Mean Chronological Age and Estimated Age obtained from counting incremental lines in the 400°C and 900°C 
groups (CA – Chronological age ; σ – standard deviation; EA – Estimated age [all in years];  r – Pearson’s Correlation Product). 
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Figure 3. On the left, sections of teeth burned at 400°C: a) Lower first incisor of a 61 years -old male, age estimated between 22 and 25.9 years; (b) 

Lower first incisor of a 40 years-old female, age estimated between 34.7 and 36.9 years (magnification 400x, scale 25µm). On the right, sections of teeth 

burned at 900°C: (c) lower canine from a 73 years-old female, age estimated between 37.9 and 41.1 years; (b) upper canine from a 61 years-old male, 

age estimated between 55.1 and 61.5 years (magnification 200x, scale 50µm). The arrows point for the first incremental line counted, C – cementum, D – 

dentine. 

 

Figure 2. Diagram showing the teeth sectioning, perpendicu-

larly to the exterior of the root, in an incisor. D - Dentine; TCA - 

Tooth cementum annulations. (Adapted from Maat et al., 

2006:S97). 

Figure 1. Upper second incisor from a 56 years-old male 

burned at 400°C (left) and lower first incisor from a 48 years-old 

female burned at 900°C (right) [scale 1mm]. 

Note: The poster will be available in HOT's website after 

the Meeting (http://hotresearch.wix.com/main).  
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