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Abstract: Identity and biological individuality of a person may be terms which are ambiguous, difficult to define and
demonstrate, but they also have concrete and objective valency when subjected to legal medicine
Telemedicine involves the use of electronic communication services between the physician and the patient who are based
in different locations. It is an adaptable instrument that can also be applied in anthropology. Identifying someone using dental
records and files, implies the existence of an infrastructure for storage and transmission of medical data by the dental practitioner.
The purpose of this paper is to expose the usefulness of the odonto-dental forensic identification that could be obtained through
telemedicine. Several aspects with increased utility in odonto-dental identification (dental abnormalities, dental procedures) will
be presented and the medical-legal and ethical aspects of the use of telemedicine in odonto-dentistry with implications including
in legal medicine will be briefly discussed.
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INTRODUCTION
Identity and biological individuality of a person
may be terms which are ambiguous, difficult to define and
demonstrate, but they also have concrete and objective
valency when subjected to legal medicine.
In what concerns forensic identification,
including identifying human remains, an important role
is held by analysing dentition in cases where this thing is
possible.
Teeth are tough structures, well protected by
the mouth, more resistant to the decaying processes
than the rest of the tissues; they have individual traits
[2], presenting a different morphology from one person
to another, as well as in the same person [3]. Given

the lifetime degradation processes, new elements of
dental uniqueness (color changes, dental works) that
increase their role in identifying a person appear [4].
For the accuracy of the identification process in treated
dental cases, the results of imaging consultations and
investigations performed are of great use and involves
the use of electronic communication services between
the physician and the patient who are based in different
locations. It is an adaptable instrument that can also be
applied in anthropology [8]. It is an adaptable instrument
that can also be applied in anthropology. Identifying
someone using dental records and files, implies the
existence of an infrastructure for storage and transmission
of medical data by the dental practitioner.
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Purpose
The purpose of this paper is to present the value
of various aspects of odonto-dental identification that
could be obtained through telemedicine and their useful
implications in legal medicine.
RESULTS
Telemedicine enables the quick identification of
a potential victim when there is imaging data that makes
it possible to make a proper comparison of necropsy
results. Sometimes the Xray of a single tooth is sufficient
for a positive identification (given that there are specific
elements that are found in the general population with
extremely low prevalence - including, for example,
unique dental treatments) in other cases, for a positive
identification, more teeth are needed if the established
aspects do not have a high degree of individuality.
Among the very specific elements for odonto-dental
identification we mention:
Number and position abnormalities. These
provide greater accuracy for identification, especially
if there are records that offer scaling of anatomical
situation in different records and angles, or association
A

B

of records with negative and positive exposures. Figures
1 and 2 show two number abnormalities (Figs 1 - 12
supernumerary, Fig. 2 - anodontia) [11, 21].
Dental position abnormalities
Figure 3 presents a complex association that
includes a positional anomaly. The image shows a
upper left canine (2.3) included in the jaw bone and the
persistence of deciduous teeth (upper left temporary
canine, 5.3) highlighted on an orthopantomogram
(OPG) associated with detail images that may be decisive
for advanced identification. OPG has the advantage
of giving an overview of hard tissue in the oral cavity
and it can be done with relative ease especially in cases
where there are unindentified skulls. In the shown case,
the high degree of specificity is given by associating the
included tooth with other details: lower first molar left
(3.6) with inaradicular screw, bottom right molar (4.6)
with incomplete canal obturations and coexisting with
included wisdom molars (3.8 and 1.8) or semiincluded
wisdom molars (2.8) and anodontia of the right lower
wisdom molar (4.8) and of the lower central incisors (7.1
and 8.1). This allows identification with extremely high
probability.
Routine X-ray check-ups after root canal
procedures. Even a simple, multiple-incidence control
image taken after root canal procedure can serve as
an effective means of identification, especially if the
procedure is the result of an endodontic intervention
through the use of the dental microscope.

Figure 1. Upper lateral right incisor (1.2) supernumerary before (a) and after treatment (b).

Figure 3. Orthopantomogram (OPG), a upper left canine (2.3)
included in the maxillary bone and the persistence of decidual
teeth (upper left temporary canine, 5.3) and lower central
incisors (7.1 and 8.1). In the root canal of the lower left lrirst
molar (3.6) there is a screw, the wisdom molar (38) is included
in horizontal position.

Figure 2. Anodontia (absence) of both upper lateral incisors
(1.2 and 2.2).
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Figure 4. Superior teeth - the first left upper molar (2.6) with
canal obturation performed by microscope (a) with a scalarnegative radiography (b).
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Figure 4.a shows a canal obturation on the first
upper right molar (2.6) with a supernumerary root with a
multi-incidence (radial and distal) x ray accompanied by
scalar negative x ray to determine the root canal length
(Fig. 4.b). The appearance of the retromolar bone that
indicates the extraction of the upper left wisdom molar
(2.8) can be seen as an additional safety feature.
Figure 5 shows the performance of canal
obturation on a second lower right molar (4.7) and
the radiological control of several incidents, which
increases the degree of identification by an appropriate
interpretation of the radiological resources. Associating
the reconstitution of the first right lower molar (4.6) with
corono-radicular reconstruction and ceramic metalic
crown + 3rd molar anodontia (4.8).
In cases that have benefited from endodontic
treatments, such as canal obturations, it can be stated that
the accuracy of identification is increased due to the lack
of postinterventional changes; the filling materials used
are preserved, which facilitates the identification process
for a longer period even at higher temperatures [9–13].
Dental implants
Figure 6 shows the case of a 38 year-old female
patient with an implant on the upper left central incisor
(2.1) and upper right central incisor canal obstruction
(1.1) both with a total metallic ceramic physiological
restoration (burnt porcelain on metallic head). This
combination allows identifying the individual in
question, especially because we have images from
different incidents. Inadequate mezial face obturation of
the upper lateral incisors can also increase the accuracy
of the identification, but it should be noted that, if they

Figure 5. 4.7 canal obturation performed using a microscope
associated with a tooth with an old canal obturation (4.6) and
corono-radicular reconstruction and a metal-ceramic crown
(a) accompanied by a negative radiographic image (b).

Figure 6. Female patient, 38 years old - implant on upper left
central incisor (2.1) radiographic image from two incidents.
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are later corrected, they can no longer be considered for
a positive identification.
Foreign bodies in root canals
The notion of foreign body can be different,
depending on the point of view of its origin. Their existence
may be of voluntary origin for therapeutic purposes
(interradicular screws, root-coronary reconstructions,
implants, etc.) or may be the result of wrong / accidental
therapeutic maneouvers. In this respect two cases will
be presented. The first is a left upper lateral incisor (2.2)
(Fig. 7) with a screw inserted for therapeutic purposes
in the root canal and covered by a metal-ceramic crown.
The preexistence of apical resection with persistent
periapical bone injury accompanied by overlapping canal
obturation and the coexistence of prosthetic treatment
on the upper right central incisor (2.1) gives increased
accuracy in identifying the individual.
The second example shows an upper right first
molar (1.6) treated endodontically with canal obturation
followed by the insertion of an interradicular screw (Fig.
8), to strengthen the coronary obturation following

Figure 7. Upper lateral left incisor (2.2) with screw inserted for
therapeutic purpose in the root canal and covered by a metalceramic crown.

Figure 8. Upper right first molar (1.6) treated endodontically
with canal obturation followed by insertion of an interradicular
screw.
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the endodontic treatment. The radiographic image
accompanied by scaling gives a certainty on the length of
the canal which increases the probability of identification.
DISCUSSIONS
Dental X-rays are insufficiently used for
identification although they have demonstrated their
usefulness in the absence of an accessible database.
In order to be made available to the forensic
practitioner to identify an alleged person, and implicitly
to create a database to be used in telemedicine, it is first
necessary that the patient sign an informed consent, this
being the main practical limitation of the creation of
databases for medico-legal odonto-dental telemedicine.
It is extremely difficult to obtain consent for the use of
specific imaging clichés for identification purposes, in the
absence of laws explicitly requesting this.
Dental morphology, in some situations, can
give accuracy in identification similar to DNA testing
or dermatoglyphs [3]. Variations in dental morphology
are of interest in anthropology in order to confirm the
identity of the individual following the comparison of
x-rays performed during lifetime with those performed
postmortem. Some dental abnormalities, depending
on their severity, may be specific for certain population
groups [14], others may exist in the family, being
genetically determined [15], allowing identification with
a reasonable degree of probability in the absence of antemortem imaging data. If the presence of dental implants
is found, it is useful to know the type of implant and the
information about its restoration for the accuracy of the
odonto-dental identification. Also, in order to identify the
type of implant, it is necessary to perform several x-rays
from different incidents, to detect form and design [17].
Dental foreign bodies are often incidentally detected on
radiographs. Located at the level of the pulp chamber or
root canals, they may be broken instruments, materials
used to fill the canal, or foreign objects introduced by
the patient, the latter most commonly encountered in
children. Also in these cases x-rays are useful, especially if
the foreign body is radio-opaque [18]. Being a distinctive,
super possible imaging aspect when comparing antemortem and post-mortem radiographs is an element that
helps individualize and identify the person.
The imaging aspects useful in identification
can be achieved much easier with the widespread use of
telemedicine services. The first studies on teledentistry
emerged in the 1990s when the US Army established
the first distance dental medicine project, "Total Dental
Access", in the Department of Defense that allowed
dental practitioners in a dental clinic from a military
base to consult with dentists from other geographic
areas [19]. In Romania, in 2012, the National Union of
Dental Associations launched a telemedicine system in
dentistry. This allows a live video chat between an expert
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group and a dentist on the management of some special
cases. Therefore, it provides the requester dentist with the
complex therapeutic solutions of recognized specialists in
all areas of dental medicine, enhancing patient care and
enabling distance learning [20].
Confidentiality is a major task in legal medicine.
There is a critic balance between the duty to communicate
to the judicial prosecutor or police personal data which
experts are obliged to present when under official request
and confidentiality of the medical records [21].
From the forensic point of view, telemedicine
in dentistry could be extremely useful in difficult
identification cases by collaborating with specialists in
different dental areas; access to this system could allow,
in addition to easier forensic identification, collaboration
between dentists and forensic physicians in the analysis of
medical malpractice accusations. In medical malpractice
legal medicine is implied as an auxiliary of justice and
has to give answers to the objectives decided in court.
Telemedicine may help to organise the data as much as to
protect the data.
However, the use of telemedicine raises a
number of ethical issues that have been attempted to
be conceptualized and analyzed by the World Medical
Association, the guardian of professional medical
ethics, which published a Recommendation on Ethics
in Telemedicine in 2017 in Copenhagen and amended
in 2018 in Reykjavik. It is emphasized that telemedicine
is all the more useful as some patients cannot get their
own physician, but the gold standard remains the
doctor-patient relationship based on direct examination.
Physicians have to respect professional ethical values when
practicing the profession through telemedicine: knowing
the patient's history, trusting the medical act on the one
hand and the benefit, non-maleficent offer, respecting the
patient's autonomy and practicing the medical act with
justice on the other hand, keeping confidentiality [22].
Physicians must respect patient autonomy and free will
without abstaining from the benefit of the medical act
(the action of doing good to the patient, "The health of
my patient is my primary duty," the Geneva Declaration,
1948) [22]. Physicians have, in the medical act, through
telemedicine, moral and professional duties such as
keeping the case data, the patient's equidistant access to
the telemedicine system, to verify that the patient has
understood the recommendations and the therapeutical
plan, keeping access to the second opinion when needed,
the need for direct contact in the physician-patient
relationship whenever the medical care requires it for the
benefit of the patient (best interest of the patient) without
violating the code of ethics of the country in which he
practices [22]. At the same time, the level of quality of
care should not shrink by telemedicine practice, but on
the contrary, increase through the efficiency and the
provision of personalized, patient-centered services.
Whenever new technologies emerge, professional ethics
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rules must be built and revised to include those new
technologies and to cover their ethical professional
implications [22].
The guide summarizes, at the same time, the
main aspects of how to obtain consent, how to preserve
the confidentiality of remote medical act (including the
management of private data, which must be properly
secured before being transmitted by electronic means,
which makes it extremely questionable to use some
"unsafe" platforms in this respect, such as Facebook®
or even public emails), aspects on the autonomy of the
physician, the manner in which records are kept, etc.
[22].
In conclusion, telemedicine may have an
increased utility in the odonto-dental medical forensic
identification. Strengths and weaknesses should be
carefully highlighted: urgency is an important indication,
the severity of cases or the reduced experience of
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physicians in dealing with complicated cases, restrictive
conditions. Telemedicine must establish and follow
protocols and clarify some technical, legal and
ethical aspects. Physicians should promote an ethical
telemedicine that is in the best interests of the patient
[21], that does not harm him/her and which allows a
personalization of medical services and an increase in the
quality of the medical act. The chosen examples support
these values. The usefulness of an ethical telemedicine for
legal medicine is increased, especially when it is necessary
to identify victims, especially in disasters; in this respect,
an interdisciplinary team co-operation involving both
specialists, legislators, dental practitioners and family
physicians as doctors of the people whose identity is in
dispute appears to be a necessity.
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