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Abstract

Over the last decade, post-mortem computed tomography (PMCT) has been increasingly adopted within the forensic setting. The three-dimensional
(3D) capability and non-destructive approach of PMCT allows it to have several advantages over conventional x-rays, and as such it may be of potential
use within forensic odontology for disaster victim identification (DVI). However, the implementation of dental PMCT can only have a real forensic
benefit if its accuracy is comparable to that of conventional post-mortem (PM) dental radiographs; which is currently standard practice. Therefore, the
purpose of this review was to evaluate if dental PMCT is as accurate as PM dental radiographs. A review of the current literature has shown the accuracy
of dental PMCT to be comparable or like that of PM dental radiographs. As a result, there is a potential for dental PMCT to replace conventional PM
dental radiographs in the DVI process of Mass Fatality Incidents (MFIs). However, further research is required to establish an international standard
protocol for dental PMCT before it can be recognised as a new standard practice within the forensic setting.
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Introduction

Forensic identification of the deceased is important not only
for jurisdictional reasons but also reconciliation, so victims can be
returned to their families [1]. However, this process can become
complex in mass fatality incidents (MFIs) that are international
in scope, such as terrorist attacks or natural disasters. Therefore,
INTERPOL has devised a guidebook that promotes an international
standard for disaster victim identification (DVI) [2].

Identification of individuals is typically achieved by comparison
of available ante-mortem (AM) and post-mortem (PM) data. From
this comparison, forensic experts can make a conclusion on the
identity of the individual based on their level of confidence. The
INTERPOL DVI guidebook highlights four different conclusions that
can be made, which include: positive identification (AM and PM
data are from the same individual), probable identification (some
characteristics match but data minimal), possible identification
(no exclusion can be made as data minimal) and excluded identity
(AM and PM data are from different individuals) [2]. The methods
utilised to assistin the identification of victims can be categorised as
either primary or secondary. Primary methods of identification are
considered the most reliable and classically consist of scientifically
sound techniques. The three internationally recognised primary
methods include: forensic odontology, fingerprints and DNA

samples. In contrast, secondary means ordinarily do not provide
enough information for a definitive identification, and so tend to
be used in combination with primary methods to support or verify
findings. Secondary identifiers include aspects such as: personal
descriptions (for example gender and age), medical findings and
clothing/evidence discovered on victims’ bodies (for example
jewellery or personal documents) [2].

Forensic odontology is one of the primary approaches to
identification because dentition is unique to everyone. As human
teeth are the hardest substances in the body, this makes them
highly resilient and particularly useful in cases of burning or
decomposition, where soft tissue structures of the body are no
longer accessible [3]. In the PM setting, dental records are obtained
through the combination of: radiographs, visual examination and
dental charting [4]. Radiology is considered an important aspect
of forensic dental identification. Dental radiography provides
an objective anatomical overview compared to dental charts or
written records, which can have honest errors or falsifications [5].
The classical dental radiographs obtained through conventional
x-rays can be categorised as intra-oral (periapical, bitewing and
occlusal) or extra-oral (orthopantomogram/OPG) [6-8]. The image
geometry of the PM dental radiographs should replicate those of
the AM radiographs for effective comparison [9].
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Full-body post-mortem or multi-slice computed tomography
(PMCT or MSCT) has rapidly been adopted in forensic investigations
and currently is recommended to have a role in DVI [1,10-16]. The
three-dimensional (3D) capability of MSCT allows it to have several
advantages over conventional x-rays. One of the main benefits is the
ability to reconstruct and match the PMCT data to any AM radiologic
image; such as dental radiographs [17]. This allows PMCT to
become a potential tool for dental identification, particularly when
it is not possible to replicate the image geometry of the PM and AM
dental radiographs [18]. Additionally, in cases of burning, where
teeth can become brittle after exposure to high temperatures,
MSCT provides an ideal non-destructive approach compared to
conventional x-rays; which may require handling of the oral cavity
and further possible damage of brittle teeth [19,20]. However,
the primary limitation in dental PMCT is the presence of highly
radiopaque dental restorations, such as amalgam, which can cause
streak artefacts [21]. This leads to problems with defining edges
of teeth and fillings, and potentially compromises the comparison
between dental PMCT and AM dental radiographs [22,23]. As a
result, there has been a growing amount of literature that describes
methods to reduce metal streak artefacts [3,20,21,24].

Alternatively, there has been discussion for the use of cone beam
computed tomography (CBCT) in forensic dentistry [14,25,26].
CBCT utilises a conical x-ray beam, where the fan angle extends
in both x/y and z directions and is centered on a two-dimensional
(2D) detector panel. One rotation of the x-ray tube and detector
allows greater coverage of the area of interest, thus allowing
several hundreds of 2D images to be produced during this time
[27]. Currently, CBCT systems can be classified into three different
types (based on the positioning of the individual being scanned)
which include: sitting, standing and supine [28]. The sitting
and standing CBCT units are impractical for imaging deceased
individuals as half heads/mandibles would need to be detached
from the body before scanning [25]. This invasive disfigurement
is not ethically permitted, and therefore it has been recommended
that supine CBCT systems be utilised in forensic settings [25,29]. In

these situations, the advantages of CBCT over MSCT include: less
metal streak artefacts, shorter scan times, reduced cost and smaller
CT units that are easier to transport to the disaster scene [25].
Nonetheless, CBCT lacks accuracy in Hounsfield Units and provides
minimal information on surrounding soft tissues [27,30]. These are
factors seen to assist in the differentiation of dental restorations
and the forensic identification of victims [3,31].

Aim

Overall, the implementation of dental PM computed tomography
(CT) can only have a real benefit in forensic identifications if
its accuracy is comparable to that of conventional PM dental
radiographs; which is currently standard practice. This article
presents a review of the literature to assess the accuracy of dental

PMCT in comparison to PM dental radiographs, and hence could
replace it in the DVI process of MFIs.

Methods

Searches were performed through: Ovid Medline, Science
Direct and Scopus databases. The central themes of this review’s
aim were determined, and every search had a combination of key
words relating to all central themes (Table 1). The key terms within
each central theme were grouped together with an ‘OR’, whilst
the central themes combined by ‘AND’ An example of a search
used was: [computed tomography OR “CT” OR “MDCT” OR cone
beam* OR mobile*] AND [dent* OR t##th OR oral* OR odont*]
AND [radiograph* OR imaging OR xray*] AND [forensic* OR post
mortem* OR identif*] AND [disaster* OR victim* OR incident*
OR traged*]. The searches were limited to the English language.
Publications before the year 2000 were excluded due to the limited
use of CT in forensic imaging prior to this. Initial selection criteria
included papers that addressed CT of the dentition in the context
of forensic investigations. Additional secondary sources were
found through citations or reference lists of relevant papers. After
application of the eligibility criteria, a total number of 37 articles
were found and analysed further.

Table 1: The search terms used for this literature review comprised of a varying combination of key words from all cen-

tral themes

Central Themes

Key Words Used in Search

-computed tomography OR “CT”

-cone beam*

-multi detector OR “MDCT” OR multi slice OR MSCT

Computed tomography
(€T

-virtual

-mobile*

-post mortem computed tomography OR PMCT
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Dentition

-dent* OR dental OR dental identification

-t##th OR teeth

-incisors

-molars

-oral*

-odont* OR odontology

Dental x-rays

-imaging*

-xray*

-radiograph*

-orthopantogra* OR panoramic

-periapical*

-bitewing*

-occlusal*

Post-mortem (PM) &
Forensics

-post mortem*

-forensic* OR forensic science

-anthropolog*

-identif*

Disaster Victim Identi-
fication (DVI) process &
Mass Fatality Incident
(MFD)

-disaster*

-victim*

-disaster victim identification OR DVI

-incident*

-traged*

-casualt*

-mass*

-fatal*

Figure 1:

Full-text articles
analysed further for
relevance to am: 37

Articles excluded: 24

Descriptive articles: 7

Included Articles: 13

No specific focusto dental PMCT: 8
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Age estimation using dental PMCT: 3
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Results

Figure 1 of the 37 articles analysed, seven were considered
as descriptive articles, meaning that they were review articles
which just stated information without adequately referencing or
evaluating original research. Three out of these seven descriptive
articles did not use any evidence to support their claims, and so
were omitted from the study sample [1,17,32]. The remaining four
descriptive articles provided a brief overview of the current state of
knowledge of dental PMCT, however did not go further to analyse
original research, hence were also excluded [8,23,27,33]. Instead,
these descriptive articles were utilised for general background
reading. Eight articles had aims that were too broad and did not
specifically focus on dental CT, hence were excluded [9,10,11-
16,24]. Six papers were excluded due to lack of relevance to the aim;
as they were either focused on methods to reduce streak artefacts,
discrimination of dental fillings with CT, matching software’s
for dental radiograph comparison or the use of AM laser surface
scanning [3,20,21,34-36]. Seven articles were found to be related to
age estimation using dental PMCT. Four out of these seven articles
were included as they either demonstrated that this secondary
anthropological technique could lead to DVI, or they compared
dental PMCT to conventional dental radiographs as part of their
study methodology [19,37-39]. The remaining three articles were
excluded because they did not satisfy either condition [15,40,41].

One article was included as it assessed the accuracy of dental
PMCT in terms of filling out the DVI INTERPOL form [42]. Two
articles were found to be related to the implementation of CBCT
within forensic DVI; hence both were included within the study
sample [25,26]. One article was found to address the quantitative
accuracy of dental PMCT by comparing it to visual dental charting.
Even though the study did not make comparisons to conventional
PM dental radiographs, it was still included as it addressed the sub-
aim of the accuracy of dental PMCT for DVI [22].

Four articles that were relevant to the aim were included but
were classified as lower hierarchy evidence [6,18,43,44]. This
was because the articles only conducted subjective visual image
comparisons between dental PMCT and dental radiographs
without going into detail about the concordant points they used
to compare each tooth. Additionally, no statistical analysis was
performed to assess the accuracy of dental PMCT. For dental PMCT
to be implemented in practice for DVI, qualitative research was not
considered scientifically sound evidence to be presented in court.

Therefore, only one academically rigorous article was found
to address the aim through appropriate quantitative analysis [31].
This resulted in a total of 13 inclusions and 24 exclusions.

Discussion
Potential value/contribution of dental PMCT for DVI

The potential use of PMCT within forensic odontology for DVI
has been highlighted throughoutliterature; including the INTERPOL

DVI guidebook [2,6,43,44]. The basis of this idea stems from the
fact that PMCT data can be reconstructed to mimic any AM dental
radiograph for comparison. This becomes particularly useful when
difficulty is faced with matching the x-ray beam geometry between
conventional PM and AM dental radiographs [18]. Conversely, in
cases where the AM data is not available during the time of the scan,
the PMCT data can be reconstructed later without having to rescan
the body Thali et al. [17]. conducted one of the first studies to test
the feasibility of dental CT processing software (Dentascan) in the
forensic setting, demonstrating that panoramic-like images could
be reconstructed for all putrefied corpses involved in the study
[43]. Other relevant articles show similar findings however the
algorithm or method utilised to reconstruct the PMCT data is seen
to vary across studies. For example, Jackowski et al. [44] & Tohnak et
al. [6]. establish the reconstruction ability of CT through a different
algorithm based on the maximum intensity projection (MIP). The
variation observed in the CT reconstruction method demonstrates
the lack of an international standard protocol for dental PMCT. This
is reflected through the INTERPOL DVI guidebook which does not
have a specific section for PMCT [1].

A range of research has been conducted to assess the degree to
which dental MSCT can be used to fill out the PM INTERPOL form for
DVI [10,42]. A study by Sidler et al. [10] found that PMCT could fill
out the majority of section D2-45 on the INTERPOL DVI form, which
consists of the forensic pathologist briefly describing the condition
of a victim’s teeth [10]. Nonetheless, in the case of dentures where
an identification number was required, a physical examination
was still conducted as PMCT could not reveal this information. The
study went on further to highlight that dental PMCT could be used
to fill out section F of the DVI form; which requires the forensic
odontologist to provide more extensive descriptions of dental
findings. However, did not specifically focus on section F of the DVI
form as part of their study, and so it was unclear as to the extent to
which this section could be completed using dental PMCT. In saying
so, Franco et al. [42] conducted a study that verified which sections
of the PM F1 and F2 INTERPOL forms for DVI could be completed
using dental PMCT.

They found that PMCT could not differentiate between different
compositions of dental restorations, which formed a moderate
percentage (33%) of the F1 and F2 INTERPOL sections [42]. As a
result, it may be seen that a forensic odontologist would still be
required to perform a physical dental examination within these
cases. Nevertheless, when only focusing on the sections of the
F1 and F2 INTERPOL forms that could be filled out using dental
PMCT, Franco et al. [42] highlighted that an accuracy of 82.6% was
obtained. Additionally, both studies by Sidler et al. [10]. Did not
address the extent to which conventional dental radiographs could
fill out the PM INTERPOL form [10,42]. Therefore, no comparisons
could be made between dental PMCT and PM dental radiographs in
terms of which could fill out a greater proportion of the INTERPOL
DVI form.
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Tohnak et al. [6]. proposed that it was feasible to replace
conventional PM dental radiographs with dental PMCT for forensic
identification. However, this statement was deemed invalid as
no analysis was conducted to assess whether identification was
possible from the CT data produced. Nonetheless, the studies
by Thali et al. & Jackowski et al. [17,20] both demonstrated that
positive identification was achievable through the comparison of
dental PMCT and AM dental radiographs [43,44]. Similarly, both
studies utilised the same retrospective case of a single putrefied
corpse from the Virtopsy project.

Therefore, even though different reconstruction methods
were utilised in each study, identification was still possible in both
instances. Nevertheless, the study by Jackowski et al. [20] had a
sample size that only consisted of that one putrefied corpse, and thus
their results may not be generalisable to all forensic cases for DVI
[44]. In contrast, the study further examined two additional cases
and emphasised that positive identification with PMCT was viable
when corpses had unique dental features present [43]. Therefore,
in cases with relatively common dental features, conventional
PM dental radiographs were still required to confirm a positive
identification; even when the PMCT images were highly indicative
of the assumed victim. In saying so, this study did not give any
descriptions on the individuals who analysed the images, including
how experienced they were with dental identification using PMCT.
Overall, these studies were deemed as qualitative in nature as they
evaluated dental PMCT for victim identification through visual
image comparisons. Consequently, the lack of quantitative statistical
analysis makes it difficult to compare the accuracy between dental
PMCT and conventional PM dental radiographs. Therefore, these
articles are insufficient to justify whether dental PMCT should
replace standard PM dental radiographs in the forensic DVI process.

Accuracy of dental PMCT for DVI

The use of conventional PM dental radiographs is recommended
by INTERPOL and is currently an established tool within the DVI
process [2]. The main reasons for this are because PM dental
radiographs are considered relatively inexpensive, quick, efficient
and accurate [45]. Throughout literature, studies have highlighted
an accuracy that ranges between 85.5% and 93% for comparative
identification through conventional PM dental radiographs; with
one study showing a mean sensitivity and specificity of 89% and
96.7% respectively [31,46,47].

Currently, the quantitative statistical accuracy of dental PMCT
for DVI is sparse but has been explored in two main studies
Kirchhoff et al. [22]. One study by compared dental PMCT to PM
visual dental charting (instead of PM dental radiographs) and thus
was considered to address a sub-aim of this literature review. In
saying so, the quantitative results from this study may be extracted
for information on the accuracy of dental PMCT. Out of a sample
size of ten skulls, the study found that dental PMCT had a mean
sensitivity and specificity of 88.2% and 97.1% respectively. The
quantitative accuracy value was not explicitly stated within their

study but could still be calculated as 95.3% based on the true
positive/negative and false positive/negative results. When
directly comparing this value to the accuracy previously mentioned
for conventional PM dental radiographs, it appears that dental
PMCT has a higher accuracy in terms of identifying the deceased.
Nevertheless, this direct comparison may be invalid as each
accuracy value was determined utilising different methodologies.
The accuracy result within the study by [22] represented the ability
of dental PMCT in describing the presence of dental fillings and their
exact locations [22]. Therefore, their study demonstrated that CT
was associated with error rates; as the presence of streak artefacts
had the potential to cause interpretation errors. However, the study
did not actually assess the accuracy of dental PMCT in terms of
positive victim identifications. Therefore, a conclusion could not
be made on whether dental PMCT could replace conventional PM
dental radiographs for DVI.

In contrast, a study by Ruder et al. [31] was able to adequately
assess the accuracy of dental PMCT in terms of correctly identifying
deceased victims within a simulated mass fatality scenario. This
was achieved by matching or excluding a total of 115 dental PMCT
images and 114 AM bitewing radiographs; amongst which were 98
matching pairs. The mean accuracy for the correctly matched pairs
(positive comparative identification) and correctly excluded images
was found to be 92% and 80% respectively. The overall mean
accuracy (proportion of all correct results) was not stated within
the study by Ruder etal. [31]. Nonetheless, readers can calculate this
value as 89% through the true positive/negative and false positive/
negative results listed within the study. This accuracy value (89%) is
seen to be like the accuracy of conventional PM dental radiographs
for DVI (85.5% to 93%). As a consequence, comparing AM dental
radiographs with dental PMCT appears to be just as reliable as
comparing AM and PM dental radiographs for identification of
deceased bodies. Therefore, the study found that the accuracy of
comparative identification using dental PMCT was not significantly
affected by the presence of streak artefacts (from dental fillings).
In addition, the study by [31]. suffered from limitations where the
raters were restricted to a single volume rendered image that had
to be analysed on print-outs (instead of digitally on the computer).
These aspects were likely to underestimate the accuracy of dental
PMCT for victim identification; as forensic experts should have
digital access to full datasets in real scenarios. Therefore, the
accuracy of dental PMCT could be superior to that of conventional
PM dental radiographs for DVI, however further research would
be required to clarify this idea. Overall, these findings support the
various institutions that have already routinely adopted dental
PMCT within forensic victim identification [31].

Influence of reviewer’s experience on accuracy

It has been found that the experience of assessors is an aspect
that affects the accuracy of forensic identification [22,31]. There
are two kinds of experience which appear necessary for successful
identification through dental PMCT. The first consideration is
assessor experience in relation to dental identification. It has
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been highlighted that assessors with practical experience in
forensic dental identification perform better than those with little
or no practical experience in this field [31]. This is demonstrated
in the study [31], where three assessors experienced in dental
identification (forensic radiologist, forensic pathologist and
forensic odontologist) achieved a greater number of correct
matches compared to two other assessors with no experience in
dental identification (clinical radiologist and medical student).
As a result, this emphasises the importance of assessors to have
practical experience in forensic dental identification, in order to
achieve accurate positive matches [31].

The second consideration is the assessor’s experience in
forensic radiology or specifically the imaging modality used to
assist identification; which in this case is dental PMCT. The study
highlighted that the quality of results was able to improve with time
as assessors were exposed to more dental CT images. Additionally,
the study found a forensic odontologist (experienced in dental
identification but little experience with dental PMCT) to have a
greater amount of false positive matches compared to those of a
forensicradiologist and forensic pathologist (who were experienced
in both dental identification and PMCT) [31]. This indicates the
inverse relationship between the experience of assessors with
dental PMCT and the amount of false positive matches obtained. As
a consequence, victim identification through dental PMCT should
only be performed by professionals highly experienced in both
dental identification and PMCT. Currently, forensic pathologists
appear to achieve more accurate results in relation to victim
identifications through dental PMCT. This was demonstrated in
a study where a forensic pathologist was able to achieve higher
accuracy when compared to a forensic radiologist (who had the
same experience with PMCT and dental identification). This finding
was also found by Kirchhoff et al. [26] however it was unclear how
much experience each assessor had in relation to forensic dental
ID within this study [22]. There is yet to be research that compares
the accuracy results obtained from a forensic odontologist and a
forensic pathologist; where both have the same experience with
PMCT and dental identification.

Value/contribution of dental CBCT for DVI

Limitations have been observed with MSCT in forensic dental
identifications, specifically in regard to the occurrence of streak
artefacts that are produced through beam hardening from metallic
dental restorations. Initially, to try and overcome this limitation,
a range of research was conducted to find methods that could
suppress streak artefacts on MSCT images [3,20,21]. One example
includes the 2006 study by Jackowski et al. [43] who proposed that
streak artefacts could be reduced by performing reconstructions
with an extended CT scale. Nonetheless, this study only tested the
feasibility of this technique on single extracted teeth (with dental
fillings) instead of entire dentitions. Fortunately, a study made use
of the extended CT scale when reconstructing images of skulls with
entire dentitions [22]. However, despite adoption of this technique,

their study found that streak artefacts were still significantly evident
on the MSCT images. As a result, further research is required to
develop a method that can effectively suppress streak artefacts (on
MSCT images) in the setting of full dentitions.

Alternatively, it has been found that dental images produced
from CBCT are associated with reduced streak artefacts when
compared to dental images produced from MSCT [30]. This has
been established in clinical dental practice, where CBCT is currently
preferred over MSCT for a wide range of dental applications
[25,27,30]. Therefore, several authors have considered the use
of CBCT within forensic odontology. Just like MSCT, CBCT can
reconstruct images to match any conventional dental radiograph.
This was demonstrated in the forensic setting by Trochesset et
al. [25]. who introduced a CBCT reformatting technique through
imaging cadaver half heads. Even though the study utilised a sitting
CBCT unit, the authors were still able to establish the feasibility
of making comparisons between PM dental CBCT images and AM
dental radiographs for identification purposes.

Accuracy of dental CBCT for DVI

A study by Murphy et al. [26] went on further to explore the
accuracy of CBCT for forensic dental identification. The study found
CBCT to have an overall mean sensitivity and specificity of 96.6%
and 98.4% respectively. The overall mean accuracy was calculated
from the results of the study and found to be 98.1%. The authors
claimed that the analysis method employed in their study was like
that utilised [22] (who assessed the accuracy of dental MSCT) and
concluded that their results were favourable when compared to the
accuracy values of MSCT [26]. However, this appeared misleading
as the gold standards utilised within each study were found to be
different. used conventional panoramic radiographs as their gold
standard, whilst utilised visual dental charting. Therefore, it may be
invalid to directly compare the accuracy results of CBCT (obtained
by Murphy et al. [26] to the MSCT accuracy results (obtained by
Kirchhoff et al. [22]. Therefore, more studies are required in this
area to reliably compare the accuracy between CBCT and MSCT in
relation to forensic dental identifications.

By taking the results from the conventional panoramic
radiographs as gold standard, was able to demonstrate that dental
CBCT had a similar accuracy to standard dental radiographs.
However, the images utilised within this study were obtained
retrospectively from patients who were alive during the time of the
scan. Therefore, the dental CBCT images were of optimal quality as
the subjects would have been positioned ideally within the scanner.
In the forensic setting, the positioning of deceased individuals may
be more challenging due to the risk of disfigurement or damage to
the body, and as such an optimal image quality cannot be guaranteed
[29]. Additionally, the studies that advocate the use of CBCT within
forensic odontology have been found to utilise sitting or standing
CBCT units. The study by Trochesset et al. [25] demonstrated
that sitting CBCT units may be applicable for use with cadaver
half heads or mandibles. However, in the case of intact bodies, it
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is not ethically acceptable to detach body parts for identification
purposes [29]. Therefore, a sitting or standing CBCT is unlikely to
be practical for use in forensic identifications. Nonetheless, authors
have recommended the use of supine CBCT units (that are like
MSCT systems), highlighting that these units are more suitable for
forensic situations [22,25]. Therefore, further research is required
to test the feasibility of supine CBCT units for dental identifications
within a forensic scenario.

Contribution of dental PMCT to secondary methods of
DVI

Estimating the age of deceased victims assists in building
a biological profile, which can assist in forensic investigations.
Age estimation can be determined through the assessment of
either skeletal or dental development [37]. However, it has been
outlined that age estimations made through assessments of dental
development are more closely correlated to the chronological
age of victims (when compared to age estimations made through
assessments of skeletal development) as the dentition is not as
greatly affected by the environment [39]. Dental age estimation
methods are considered a secondary identification technique, which
usually does not contribute individually to definitive identifications
of disaster victims. In saying so, within certain situations such as
closed disasters (where the number of deceased victims is known
to belong to an identifiable group of individuals), dental age
estimation may still contribute to a positive identification [2,19].
This is particularly significant for cases involving skeletal juvenile
remains, where primary methods of identification within forensic
odontology may not be applicable due to the reduced amount of AM
dental radiographs taken within early childhood years. Additionally,
other anthropological factors such as gender or ethnicity cannot
be accurately evaluated until after puberty, thus making dental
age estimation an important factor for identification of deceased
juvenile victims.

Typically, PM dental radiographs are used to assist in the
assessment of dental development for age estimation purposes.
However, a range of authors have advocated for standard x-rays
to be replaced with PMCT for dental age estimations to identify
bodies [15,19,37-40]. This was established by Bassed and Hill,
who presented a case report where PMCT was utilised for dental
age estimation to discriminate between two juvenile victims of
the Black Saturday bushfires. In this closed disaster, the extensive
incineration of remains made the use of conventional radiography
challenging and time consuming; as a great deal of delicacy was
required to manipulate the head and place the image receptor
within the victim’s mouth. Therefore, the use of PMCT was
preferable as it allowed a non-invasive approach that was able
to preserve dental structures. Furthermore, just like PM dental
radiographs, Based and Hill [19] found that it was feasible to match
the reconstructed CT data against atlases of dental development;
which allowed age estimations to be made based on the expected
maturation of the dentition at each year of an individual’s life

from childhood to adulthood [39]. As a result, they concluded that
PMCT was a reliable tool for assessing dental development for age
estimation purposes [19].

Studies have been conducted to compare the agreement
between PMCT and PM conventional x-rays in regard to dental
age estimations of juvenile remains [37,38]. Most studies have
highlighted that dental PMCT is directly comparable to conventional
dental radiographs when used to estimate the age of deceased
children. A study conducted by Brough et al. [32] compared age
estimations obtained from both OPG radiographs and dental PMCT
images of the same group of 19 individuals. The results of their
study found that dental age estimations made through PMCT images
were in excellent agreement to those obtained from corresponding
conventional OPG radiographs; which was highlighted through an
interclass correlation coefficient of 0.95. In the same way, a study
by Bassed et al. [37] concluded a similar finding for a group of 12
deceased individuals, however their results recorded a good kappa
agreement score of 0.780 [37]. Nevertheless, the discrepancies
observed were explained through dental root growths occurring
between the times the OPG radiographs and CT scans were taken,
thus resulting in different age estimations noted between the OPG
and CT images of the same individual. Additionally, highlighted
that the superimposition of structures commonly observed with
conventional dental radiographs made it difficult to assess dental
root apices for age estimation. Therefore, the reconstructed PMCT
images made evaluation of dental development easier in these
cases as superimposition was overcome through the assessment of
all planes [38]. As a result, it appears viable to replace conventional
PM x-rays with PMCT for dental age estimations of juvenile remains
for secondary identification.

Conclusion

This article presented a review of current literature to
assess the accuracy of dental PMCT in comparison to PM dental
radiographs to accurately identify disaster victims. Most articles
highlight PMCT as a valuable non-invasive tool and thus support
its use for dental identification purposes. However, the main
limitation that has prevented the adoption of dental MSCT within
forensic practice is the presence of streak artefacts on images.
Nevertheless, despite these artefacts, recent findings have shown
the accuracy of dental MSCT to still be comparable or like that of PM
dental radiographs. As a result, there is a potential for dental PMCT
to replace conventional PM dental radiographs within the DVI
process. Currently, there is no international standard protocol for
dental PMCT, and as such further research should be conducted to
establish this if PMCT is to be adopted as a new standard practice.
In this way, the INTERPOL DVI guidebook can be updated to include
a specific section for PMCT. On the other hand, CBCT has been
introduced as an alternative to MSCT for dental identifications due
to its ability to have reduced streak artefacts. In saying so, further
research is still required to determine the feasibility and accuracy
of supine CBCT units within a forensic scenario. Furthermore,
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the experience of observers regarding both the imaging modality
and dental identification can affect the accuracy of results, and
so forensic identifications through dental PMCT should only be
performed by highly experienced experts.
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