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Abstract

Disaster Victim Identification (DVI) is mainly based on the comparison of Ante Mortem data of the missing persons and Post Mortem data
of the victims. Odontology, being one of the primary identification methods, plays a very important role in victim identification on the condition
that dental ante mortem data are available and accessible. The collection and handling of these dental ante mortem data has to be carried out
according to existing protocols to ensure the quality and processing of the data. Proper management of these incoming ante mortem dental data
is an absolute necessity as a tool for correct victim identification. The dental Ante Mortem data manager has a primary role in the final victim
identification process as collecting, checking, transcribing and storing these data is one of the most crucial processes in the outcome of the
identification process. It is at the same time one of the most challenging and difficult task in the overall victim identification process. The forensic
odontologist responsible for this section should be experienced, well trained and familiar with the whole process of dental Ante Mortem data
collection and management and victim identification.
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Introduction

The identification of victims of major disasters will be
done after assessment of multiple factors. The degree of body
condition will mainly determine which factors or methods
can be taken into consideration for application as a base for
identification. Identification in cases of disasters must always be

based on scientifically sound, reliable methods, applicable under
field conditions and capable of being implemented within a
reasonable period of time. (Ref Interpol DVI guide) The primary
and most reliable methods of identification are comparative
dental analysis fingerprint analysis, and DNA analysis (Figure 1).
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Figure 1: Primary identification methods.
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Secondary methods of identification include personal
description, medical findings as well as evidence and clothing
found on the body. These means of identification serve to
support identification by other (secondary) means but do not
provide sufficient scientific evidence and are thus not sufficient
as a sole base of identification. All possible methods - primary
and secondary-should be used as part of the whole identification
process to lead to the identification of the presumed victims.
The odontological identification of unknown subjects is mainly

based on the comparison of dental AM (ante mortem) and PM
(post mortem) elements. This was a common technique already
used in a number of historical cases. The origin of the AM
information in some of these cases came from several sources
of documentary evidence. Oral testimony from family, treating
dentist(s) and/or dental technician(s), written evidence and/
or drawings from dental records, X rays, dental casts, close
up photos were used to establish a dental AM record from the
alleged victim [1,2](Figures 2 & 3).
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Figure 2: Duchess of Alengon’s dental file from Dr Isaac Davenport’s dental office.
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Figure 3: Hitler’s dental status after oral information collected from his dental technician.
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As dental practice and practice management have changed
tremendously in the past decades the kind and source of dental
AM information obtained from treating dentists in present times
has different origins and could/ should be considered to be more

correct and complete and thus more valid than in those earlier
days. Dental administration software programs do or should
produce a more accurate AM record than the handwritten notes
from the past but are still sensible to human errors. The fact that
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a lot of countries do not have a stringent legislation on dental
record keeping though may leave the forensic odontologist
in identification cases with an enormous problem. Even in
countries with a strict legislation on the content and the time
a dental record has to be kept we still face the fact that not all
patient dental records do match these legal requirements [3].
This may of course create problems when attempting to create a
consistent, correct, and valid AM dental record. Moreover it will
compromise the outcome of our efforts to establish the identity
of the unknown victim(s).

In addition to the AM - PM comparison to establish identity,
odontologists are also able to provide additional information
about certain aspects of a person’s life or lifestyle by examining
the teeth. These can be valuable when searching ante mortem
data-bases for potential matches. Age estimation by evaluating
the dental developmental stages is very useful in establishing
the chronological age at the time of death [4,5]. It might be
possible based on the type of dental treatment or materials used
to estimate the country or region of origin for a given victim.

These can then be used to limit or restrict the population to
search for possible ante mortem data.

Ante Mortem Data Management

The most important requirement for victim identification
work is the application of international standards and protocols,
which are the common basis for the work in multinational
DVI operations. All measures are designed to contribute to
the positive identification of victims. The Interpol DVI Guide
provides guidelines for use by Interpol Member States in the
identification of disaster victims [6]. It is of outmost importance
in the immediate aftermath of a major disaster that an accurate
list of missing persons is established in order to collect the
AM information from the potential disaster victims as quick as
possible. This may take considerable more time and effort in an
open disaster than in a closed disaster as neither the number
nor identity of the victims is known. The AM Team, integrated
within the chain of command, is initially tasked with collecting
and recording all information relating to individuals who may be
regarded as potential disaster victims (Figure 4).

> Standard DVI Command Structure

Coordination with
Other Response Services

Figure 4: Standard DVI Command Structure as shown in DVI Interpol Guide.

J

The AM Team collects ante mortem data required for the
identification of victims, but should not begin collecting AM data
from relatives, friends, etc. until a reliable list of actual victims
is available. They also prepare corresponding missing-persons
files and notify the relevant authorities regarding completed
identifications.

AM Teams should ensure that all victim identification data
is collected solely on the basis of the Interpol DVI Ante Mortem
Form (yellow). It is also imperative to ensure that AM data are
collected by the respective assigned specialists. The highest
possible quality standards must be applied and protocols should
be followed as written out. All AM data obtained are to be
documented. This is important as it will allow team members to

WERN 4(4): 555646. DOI: 10.19080/JFSCI.2017.04.555646.

determine at a later stage what data was obtained from which
relatives, friends, dentists, doctors, hospitals etc. by which
team. A corresponding personal file should therefore be set up
for every missing person for use in documenting all incoming
and outgoing information relating to the individual in question.
Collecting dental AM data is an absolute necessity in order to
reconstruct and establish the AM dental status of the victim [7].
The odontologists working on the AM team will have to deal
with questions like: Where? What? Who? And How? Where?
The personnel charged of dental AM collection will obtain
the name(s) of the victims’ treating dentist(s) through family
members. This part of the AM collection may be carried out by
the police or social services members on the AM tea
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Figure 5: AM 600 pages for dental data registration.
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If no treating dentist is known to the family members this
kind of information may be obtained through health insurance
companies, insurance companies and other organizations
dealing with dental care. What? It is mandatory that the AM
team obtains the original records as they are necessary for the
transcription of the data onto the yellow 600 pages (Figure
5). The patient’s record should not only comprehend the
treatments carried out by the dentist, but also the dental status
of the patient at the first visit to the dental office. As prevention
increases the number of teeth requiring dental restorations will

decrease leaving less distinctive elements for identification.
For that reason dental practitioners will have to register more
often the natural anomalies and anatomical features that may
be helpful in identification such as teeth rotations, diastema,
tooth migrations or displacements, fractured or chipped
teeth, fluorosis, hypoplasia, tooth jewelry, intrinsic staining,
surnummerary teeth, microdonts, mandibulartori etc. A lot of
this information may have to be included in the so called free
text 700 pages of the Interpol forms [6] (Figure 6).

-~

Figure 6: AM 700 page for free text data registration.
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Conventional and/or digital radiographs and/or scans of the
teeth, jaws and/or skull are another indispensable part of the AM
dental data that should be obtained. These radiographic images
(bite wing, periapical, panoramic, occlusal X rays) provide a two
dimensional view of teeth and the surrounding structures and
will provide more individual AM features than a written record.
CBCT scans provide three dimensional images and are even more
valuable as a source of AM information and will reveal additional
AM information on anatomical structures that are not noticed
on radiographic images [8]. All original treatment records and
radiographs images should be labelled with the name and date
of birth of the patient, as well as dates of treatment, dates of
exposure of radiographs, signature and contact information of
the treating dentist (name, address, telephone number and e-
mail address).

4 N\

Figure 7: Surnummerary tooth.

Figure 8: Microdont.

Dental casts or models do provide three dimensionaﬁ
information, they will be available after orthodontic or
prosthodontic treatment and provide great detail for
identification. Dental also show enough
individuality to be used in comparison with PM data [9]. Close
up photos with teeth showing unusual characteristics are also
a great source of AM information especially when individual
characteristics are shown (Figures 7-9). If the material and

retainers will
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records cannot be obtained from the victim’s dentist(s) there
are other potential sources to be contacted for information
gathering: dental specialists, dental technicians, school dental
services, military organizations, correctional facilities, insurance
companies.

4 N\

Figure 9: Tetracycline staining.

Who? It is recommend that the contact with the victim’s
dentist is made by the odontologist on the AM team as it may
facilitate the communication between peers especially when
the dentist does not want to release the victim’s records, which
is often the case. Hiding behind the medical secret is an excuse
which is very often used to cover the fact that insufficient or no
dental records are available. How? Searching for the victim’s
dentist(s) may be done by police and social services on the AM
team. Contacting the dentist(s) is preferably done by the AM
team forensic odontologist as it facilitates the communication on
which information is needed. The collection of all AM dental data
may be done by the police and the dental AM information should
be handed over under a sealed envelope to the attention of the
odontologist on the AM team. This will be done accordingly the
Interpol DVI protocols and respecting the medical secret.

Although speed is essential in obtaining the dental AM
information it should never be at the expense of quality of
the data. In forensic odontology and in DVI in particular,
accurate detailed, complete and correct recording of ante-
mortem information is essential as the basis for odontological
identification. Earlier studies in Sweden? indicated that the
quality of the recording procedure was not always acceptable.
The aim of this retrospective study was to investigate the
quality of ante-mortem records and its possible implications
for identification work. Information on dental characteristics,
normal anatomical findings and restorative treatment was
complete in 43 (68%) of the cases, incomplete in 17 (27%)
and missing in 3 (5%). Registration of previous therapy was
missing in about 75 (94%) of the records. It was possible to
identify patient radiographs in only 16 of the 40 records where
radiographs were available. Despite of these figures this did not
seem to compromise the effect of the identification which could
be explained by the presence of other circumstantial elements
for identification.
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Figure 10: Some tooth numbering systems with the preferred Two Digit system ( FDI) in red.
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Dental Am Data in the Reconciliation Team

The Reconciliation Team is responsible for matching AM and
PM data records, which ultimately leads to victim identification.
Considerable time can be saved if a data processing and
comparing software is used especially when there are a lot of
data to be processed. This computer program however is only
a comparing tool and a final decision on identification should
only be made after manual comparison. The director of the
reconciliation team must be a senior specialist who must have
a grasp of all aspects of the identification process and will be
assisted by experienced specialists from the different sections.

The forensic odontologist on the reconciliation team will
be responsible in the first place for the Quality Assurance of
AM and PM data [11-13]. This involves management of the
incoming AM dental data such as the origin, the content and
the time of reception. If necessary the dentist(s) who delivered
the AM information will be contacted to clarify elements in
the AM records. Comparison of data in Plass Data if available

WU 4(4): 555646. DOI: 10.19080/JFSCI.2017.04.555646.

will be carried out and lead to manual comparison of the AM/
PM data. Since this may be a very time consuming process it is
recommended to use key markers for each subgroup. In this way
noteworthy features from the missing person or the unknown
body are listed.

Comparison of the AM and PM dental data will lead to a
number of possible conclusions:

a) Positive identification: the AM and PM data match
in enough details with no unexplainable discrepancies to
conclude they are from the same individual.

b) Possible identification: the AM and PM data have
consistent features, but because of the quality of either the
AM or PM data, are not sufficient to conclude to a positive
identification.

c¢) Insufficient evidence: the available AM and/or PM
information is insufficient to lead to a positive conclusion
about identification.
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d) Exclusion: there is no match possible between AM and
PM data.

The forensic odontologist will be responsible for preparation
of expert opinions for matches and in cases in which matches are
identified, the Reconciliation Team submits the corresponding
documents to the Identification Board for review and final
decision. The forensic odontologist on the reconciliation team
will support the Director at the ID Board.

Dental Am Data in the Identification Board

The Identification Board which meets at regular intervals to
discuss and verify the proposals submitted by the Reconciliation
Team is responsible for the final identification of every victim
and should therefore be composed of the most experienced
identification experts involved in the entire operation, i.e.
the heads of the various sections/units (forensic pathology,
odontology, fingerprints) and the Director of the DVI Team. The
ID Board makes final decisions regarding the identification of
given victims after reviewing and evaluating the evidence in favor
of identification in a given case and certifies these decisions on
the DVI form in a Victim Identification Report with approval by
signature. This record is then regarded as formal confirmation of
the identification of a deceased disaster victim.

Conclusion

Odontology as one of the primary identification methods in
DVI has been proven to be a quick, cheap, scientific and reliable
mean of identification. Experiences from previous disasters
have shown that collection of dental AM data is the most
challenging part in the victim identification process and that
good management of the full AM data process has to be done
according to existing protocols and processes in order to lead
to a positive identification. The forensic odontologist (s) have a
crucial position in the different sections of the AM team and it is
of outmost importance they are familiar with the whole AM data
management process which is written down in the Interpol DVI
comprehensive guide.

This work is licensed under Creative
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