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Abstract 
 
It is well documented that many Australians have few or no dental restorations. 
Unfortunately it is not uncommon to see such individuals in the mortuary where, often 
because of disfigurement caused by trauma, they undergo identification by Forensic 
Odontology. 
 

Forensic Odontologists are less enthusiastic to declare that a person has been identified 
beyond doubt on the basis of comparing anatomy of teeth and bones than they are when 
comparing the distinctive morphology of radiopaque dental restorations visible in dental 
radiographs. 
 

A method of increasing the degree of confidence in the match is available when ante-
mortem dental study casts or cone-beam CT scans of the dentition of a suspected deceased 
are available. In such cases, a CT scan or a three-dimensional laser scan of the dentition of 
the deceased can be obtained, and isosurfaces can be created from each of the two 
sources (postmortem and antemortem). These can then be superimposed in three 
dimensions and the degree to which the surfaces match can be expressed by the use of 
colour to indicate increasing levels of match or mismatch. 
 

The process will be illustrated and its strengths and limitations discussed. 
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Introduction 
 
It is increasingly common to find Australians, especially in the younger age groups with no 
dental restorations. This presents difficulties when such individuals present in the mortuary 
situation for dental identification. Dental records are likely to contain little of value for dental 
comparison and dental radiographs (if they are available) will lack distinctive restorations. 
 

Where patients in this category have had recent study models made as part of a treatment 
plan (for example, orthodontic treatment) or have had a CT scan as part of a dental or 
general diagnostic procedure, we can use these records for comparison purposes. 

Material and Methods 
 
An anatomical skull was available and the dental region was scanned with a Toshiba 
Aquillion 16-slice multidetector CT scanner located in the mortuary at Forensic and Scientific 
Services, Department of Health, Coopers Plains by Matt Meredith, our radiographer. 
 
Scan thickness was at 0.5 mm, the maximum resolution available to us, and was 
reconstructed at 0.3 mm to give a larger effective resolution. 
 
We then took alginate dental impressions of the teeth of the skull, and cast them in dental 
stone. We scanned the resulting dental casts at the same resolution (0.5 mm reconstructed 
at 0.3 mm slice thickness) using the same CT scanner. 
 
One of us (MB) used Amira ® (FEI Visual Sciences Group) to extract isosurfaces  
representing the teeth and alveolar bone from these CT datasets, and then used Geomagic 
Design X ® (Three D Systems) to superimpose the isosurfaces. 
 
The process involves specifying widely-distributed fiduciary points on each of the models to 
establish a quick and rough positional match, then activation of a matching algorithm which 
finds the best possible fit between the two surfaces. The algorithm always reaches the same 
answer in each case irrespective of the selection of fiduciary points, so the outcome is not 
technique-sensitive. If the virtual models are given to several different operators and the 
matching process is undertaken by each independently, they will all reach the same result. 
This technique produces an objective outcome. Conclusion 

 
This project aimed to determine whether superimposition of the surfaces of antemortem and 
postmortem dentitions would be a useful adjunct to traditional methods of identification in forensic 
odontology. Given the enormous potential for variation in the physical size of the dentition and dental 
arch and its complex surface anatomy, visual representation of the match makes the data easily 
accessible and readily understood by the non-expert. 
 
Given that the two dentitions superimposed in this case had the same origin (an anatomical skull), it is 
not surprising to find this degree of correlation. Mismatched area are probably more representative of 
the limited resolution of the scans rather than actual mismatches in the isosurfaces. 
 
This technique would appear to add a new option to the forensic odontologist's armamentarium for 
cases with no dental restorations. 
 
We are currently undertaking a validity study of this technique and will report on the outcomes in due 
course. 

Figure 1 – Occlusal view of the superimposed dentitions of the skull and the dental cast. 
Regions that match to within 0.5 mm are shaded in grey, and mismatches greater than this 

are coloured according to the legend above. The red arks in the centre of some teeth 
indicate where holes have been drilled to practice root-filling techniques. 

Figure 2 – Right oblique view of the matched dental isosurfaces showing the degree to 
which the surfaces match within 0,5 mm (grey shade). 

Results and Discussion 
 
The results of this trial match can be seen in figures 1 and 2. We can specify the range within 
which a match is acceptable (in this case ±0.25 mm because of the low resolution of the 
scans. The degree of mismatch is then colour-coded for instant visual appreciation. The grey 
areas are the areas which match to within half a millimetre.  
 
Scanning at a higher resolution (commonly-available intraoral scanners achieve an accuracy 
of around 20μ) would greatly improve the outcome, but the ante-mortem dataset may have a 
much lower resolution. It is important (if CT scans are used) that beam-hardening artefacts 
are not present. This technique is suitable for those without metallic dental restorations, in 
other words those for whom conventional radiographic comparison is most problematic. 
 
This technique would appear to add a new option to the forensic odontologist's 
armamentarium for such cases. 
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