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In fire scenarios teeth are the most resistant parts of the human skeleton. Additionally the root is an ideal area for analysis in burnt 

human remains since when in situ is protected by bone and soft tissues and so is better preserved
1
. Dental hard tissues have sho-

wed a strong relation with age in non-burnt teeth. A better understanding of the reaction of dental tissues to thermic treatments can 

be essential to the development of adequate methodology for age at death estimation in burnt human remains. Therefore, it was the 

objective of this investigation to verify if in teeth burnt at 400ºC and 900ºC, the structures of dentine and cement were maintained and 

presenting a relation with chronological age. 

ABSTRACT 

  

The sample was collected from dental institutes (with informed consent) and was comprised 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, aged from 22 to 88 years. 

Two controlled burnings were carried out in an electric muffle (Barracha K3, three-phased 14A), 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.  

Afterwards, sections of embedded teeth were observed with an optical microscope (Nikon Eclipse E600) and micrographs were tak-

en with a camera (Nikon DXM 1200C) in areas with better visibility using the software Nikon ACT (for DXM 1200C) (Figure 3). In 

each section the thickness of the cement and dentin layers were measured using the image processing software Image J. 

MATERIAL & METHODS 

 

 - A color change was observed both at 400°C and 900°C 

(Figure 1 and 2). At root level, progressing from a dark grey, at 

400°C to a light grey/white, at 900ºC.  

 - Fractures and dimensional changes were also observed, at 

both temperatures.  

 - Both the dentine and cement layer were preserved after heat 

treatment, at both temperatures (Figure 4). 

 - Neither the dentine thickness or cement thickness presented 

any association with chronological age in teeth burnt at 400°C 

and 900ºC (Table 1).  

 - When divided by sex, only cement thickness showed a rela-

tion with chronological age, stronger in males (r=0.782*) than in 

females (r=0.333*). 

RESULTS 

 

 

The documentation of morphological modifications in burnt teeth 

are of great importance for a better understanding of burning condi-

tions. 

It is known that both cement and dentin suffer a progressive strutu-

ral modification with age. Despite the altoghether lack of relation 

between the percentages of dentine and cement with chronological 

age, it was possible to verify that the percentage of dentine is hi-

gher in males than in females (Table 2) which supports what was 

previsously described for non-burnt teeth
2
. In the future it is impor-

tant to verify this relationships in a larger sample and exploring 

other areas of the root. Thus we hope that this preliminary results 

aid in boardening the research field of age at death estimation in 

burnt human remains. 

Discussion &  

Conclusion 

  

  

 400ºC 900ºC 

Mean 

(yrs)  
SD % 

Mean 

(%) 
r 

Mean 

(yrs) 
SD % SD r 

D 54,0 13,3 90,6 6,6 0,201 60,7 13,7 89,6 6,9 -0,400 

C 54,0 13,3 7,7 4,4 -0,187 60,7 13,7 9,9 4,1 0,414 

D/C 54,0 13,3 9,5 6,1 -0,90 60,7 13,7 11,6 4,3 0,386 

  
400ºC 900ºC 

% SD (%) % SD (%) 

D 
F 89,9 6,9 87,3 8,6 

M 91,3 6,8 92,3 2,8 

C 
F 8,6 5,6 11,7 7,5 

M 6,7 2,6 7,8 2,4 

D/C 
F 10,0 7,7 14,2 10,8 

M 7,5 3,6 8,6 2,8 
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Table 2 — Percentages (%) of dentine (D) and cement (C) attained from measurments on sections 

from teeth burnt at 400ºC and 900ºC, analysed per sex (F –female, M –Male). 

Table 1 — Percentages (%) of dentine (D) and cement (C) related to chronological age (in years) 

in teeth burnt at 400ºC and 900ºC. r - Persons’ correlation coeficient. 

Figure 1 - Teeth burnt at 400ºC (Scale 1 cm). Figure 2 - Teeth burnt at 900ºC (Scale 1cm). 

Figure 3 - Section of teeth burnt at 900ºC. 

Magnification 20x. 

Figure 4 - Section of teeth burnt at 400ºC 

where the cement (C) is observable with visi-

ble incremental lines (white arrows) and the 

dentine (D). Scale 100μm, magnification 200x. 

The poster will be available in HOT's website after the Meeting (http://hotresearch.wix.com/main).  
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