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ABSTRACT
The methods used for disaster victim
identification is comparative postmortem
profiling of dental and fingerprint data. Twelve
dental concordant features are normally
required for dental identification. The
radiographic image of dental amalgam
restorations has been shown to be highly
significant for identification purposes. The aim
of this study was to investigate the radiological
morphology of standardized radio-opaque
composite fillings in premolar teeth with regard
to their discriminatory potential for identification
purposes. Thirty lower first premolar teeth
(“Typodont” acrylic teeth) that were filled with 3surface fillings (MOD) radio-opaque composite
th
resin (Z100) by 4 year dental students were
used for this study. Bitewing radiographs were
taken of all thirty fillings and labeled Set 1. A
second set (Set 2) consisted of 10 randomly
selected duplicate radiographs of Set 1, plus 2
other radiographic images not from Set 1.
Instructions were given to 20 dentally trained
examiners to match the 12 radiographic images
of Set 2 with the 30 images of Set 1. The
results showed that 18 of the 20 examiners
correctly matched the 12 radiographic images,
one scored 11 out of 12 and one scored 10 out
of 12.
This study shows that if the ante-mortem and
post-mortem radiographs of a single composite
filling have exactly the same morphology, this
image is unique and 12 concordant features
are not necessary for dental identification.
(J Forensic Odontostomatol 2009;27:27-32)
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INTRODUCTION
The recent increase in demand for esthetic
restorations
has
resulted
in
the
replacement of amalgam restorations with
composite resins. The popularity of these
materials is reflected in the quantity of
1
resin brands currently on the market.
Early composite resins were not radioopaque and their radiographic images

were difficult to visualize. The radiopacity
of a composite restorative material is an
important constituent as it influences the
opalescent properties that mimic enamel
and also provides radiographic contrast to
the tooth structure. Adequate radiopacity
permits
assessment
of
marginal
overhangs,
open
gingival
margins,
interproximal contour as well as recurrent
2
caries.
According to Keiser-Nielsen (1980), no
physical or dental feature is unique; if it
were, it would only have occurred once
4
throughout history. However, any physical
feature
does
possess
a
certain
discriminatory potential according to its
frequency of occurrence; the less
frequently
it
occurs,
the
more
4
characteristic it is.
Forensic dentistry plays a major role in the
identification of those individuals who
cannot be identified visually or by other
means. The most common methods used
for disaster victim identification is
comparative postmortem profiling of dental
3
and fingerprint data . Several studies have
been
documented
regarding
the
successful use of dental restorations for
4,5,6,8
identification purposes.
In the process of identification, the
collecting and correlating of antemortem
and postmortem data is used to identify an
individual.
Keiser-Nielsen
(1980)
recommended that the restored tooth
surface be regarded as the “smallest” unit
to consider in the comparison of dental
restorations for identification purposes.
Buchner (1985) stated that recovery of
only a single tooth or jaw fragment may be
6
enough to confirm a positive identification.
Where a victim has an assortment of
decayed, missing or filled teeth, a specific
configuration is likely to be rare and should
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lead to identification in most cases. While
12 concordant features are considered the
minimum
requirement
for
dental
4
identification by Keiser-Nielsen, it has
generally been found that this number of
features need not always be necessary
when using radiographic images of
restorations. One or more extraordinary
features could be involved and these
should be accorded their appropriate
degree of importance. An extraordinary
feature is one that does not occur in more
than 10% of the population. One
extraordinary feature may be sufficient in
certain circumstances, to make a positive
7
identification.
The measure of uniqueness of the
patterns of amalgam restorations in the
upper and lower dentition was investigated
by Phillips (1983) in which he found the
clinical patterns of amalgam fillings in the
first molar were relatively common and
therefore had a low degree of uniqueness
9
for identification purposes. Borrman and
Grondahl (1990) showed in their study that
the radiographic appearance of the teeth
and restorations on two sets of bitewing
radiographs, when compared by 7
observers, could be accurately identified in
all the cases where simple restorations
10
were present.
It is therefore apparent that the clinical
appearances of dental restorations
together with an odontogram of recorded
treatment required 12 concordant features
10
to obtain a positive dental identification .
However, the radiographic images of
dental restorations have a far greater
value in the correlation between ante
mortem and post- mortem dental records
and a single image may be unique for
identification (Phillips & Stuhlinger;
11
2007).
AIM
The aim of this study was to investigate
the
radiological
morphology
of
standardized radiopaque composite fillings
in premolar teeth with regard to their
discriminatory potential for identification
purposes.
MATERIALS AND METHODS
The undergraduate conservative dentistry
teaching program utilizes ‘Typodont’
acrylic teeth to train students to prepare

cavities and to restore these teeth with
silver amalgam and composite resins.
Thirty of these ‘restored’ premolar teeth
(Fig.1) were collected. Each tooth had
been filled with a three - surface
composite filling (mesio-occlusal-distal)
using Z100 (3M ESPE); this is a radioopaque micro-hybrid composite (60%
zirconium filler with a 0.04 - 4.0µm particle
size.
The ‘Typodont’ teeth selected were
marked from 1 to 30 and individually
placed into a mould to standardize their
position for radiography. Two exact dental
radiographs were taken from the buccal
aspect of each tooth using the same
distance form source to object (15cm), the
same exposure time (1.8s), the same kV
(70) and mA (10) thus simulating a
standard “bitewing” dental radiograph
(Figs.2 & 3). Thirty of these radiographs
were used for Set 1 and labeled in
numerical order from 1-30 (Fig.4).
Set 2 consisted of 10 randomly chosen
exact duplicate radiographic images of Set
1. Each was given a random number and
labeled accordingly. Two unmatched
radiographic images were added to Set 2
(Fig 5). A record was kept of the accurate
correlation between Set 1 and Set 2 that
was not revealed to the examiners (Table
1).
Instructions were given to 20 dentally
trained examiners to match the
radiographic images from Set 2 with those
of Set 1. Each examiner was requested to
view the radiographs on their own without
consulting a colleague. The success rate
of each examiner was recorded. The
examiners consisted of: one member of
staff from the Dept of Pediatric Dentistry,
two from the Dept of Orthodontics, six
from the Dept of Conservative Dentistry,
three from the Dept of Oral Medicine and
Periodontology, three from the Department
of Oral Pathology & Radiology, three from
the Dept of Prosthodontics, one from Dept
of Oral Surgery and one final year
undergraduate dental student.
RESULTS
The results of each of the examiners were
documented by recording the number of
correct matches of the fillings of Set 2 with
those of Set 1 (Table 2).
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The results in Table 2 showed that 18
examiners scored 12/12, 1 scored 11/12
and 1 scored 10/12.

and post-mortem radiographs of a single
composite filling in the same tooth show
the same morphology, this is unique and
the radiographic image of one restoration
can be used for identification.

DISCUSSION
The removal of caries from a tooth and the
restoration of that tooth with a radiopaque
composite filling creates a highly
recognizable radiographic image of that
restoration. This study showed that 18 out
of 20 dentally trained examiners were able
to match the twelve fillings correctly
despite there being 2 aberrant images
(Table 1).
This is significant, taking into consideration
that discrimination potential of the images
of the restorations increases with the
increase in number of images, eg:
To be able to correctly match:
•
•
•

5 out of 30, is one chance in
142, 506
10 out of 30, is one chance in
30,045,015
12 out of 30 is one chance in
86,493,225

This indicates that the discriminatory
characteristic of a radiographic image of a
compound restoration is so significant that
it could be unique for identification
purposes. The result of the examiners in
this study shows that the radiographic
morphology of a radiopaque composite
filling is easily identifiable when the
antemortem and postmortem radiographic
images are identical. The radiological
shape of that filling when viewed on a
bitewing radiograph has a morphology that
can be duplicated with a similar
radiograph. This study has shown together
with that of Phillips and Stuhlinger (2007)
of amalgam restorations, that it impossible
for two compound restorations to have
11
exactly the same radiographic image.
This suggests that when undertaking an
identification using dental radiographic
images of radio-opaque restorations, if the
post-mortem radiographs are accurate
duplicates of those taken ante-mortem,
then the shape of the composite fillings
have a discrimination potential that is
unique.
CONCLUSION
The radiographic images of radiopaque
composite fillings in premolar teeth in this
study were shown to have extraordinary
morphological features. If the ante-mortem

Fig.1: Numbered Typodont acrylic teeth with
MOD composite fillings

Fig.2: Typodont tooth in the mould and placed
on the radiographic film

Fig.3: The standardized method used to
radiograph each restored premolar tooth
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Fig.4: Thirty numbered “ante-mortem” radiographs of the premolar teeth restored with composite resin
Set1.
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Fig.5: Twelve randomly chosen matching radiographs- forming the
‘post-mortem’ Set 2 (plus the two non-matching images 6491 & 8273).

Table 1: Matching radiographs between Set 1 and Set 2.

Nr of random postmortem
radiographs
picked from Set 2:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Set 1

Set 2

1002
1007
1009
1012
1015
1016
1022
1023
1027
1030
Non matching
Non matching

2400
0729
5102
4237
0965
7364
1543
6745
9826
6130
6491
8273
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Table 2: The result of examiners matching 12 radiographs of Set 2 with
the 30 radiographs of Set 1.

Examiner
1.
2.
3.
4.
5.
6.
7.
8
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Score
10/12
12/12
12/12
12/12
12/12
12/12
12/12
12/12
11/12
11/12
12/12
12/12
12/12
12/12
12/12
12/12
12/12
12/12
12/12
12/12

characteristics.
1990;8:17-9.
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