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AbsTrAcT 
The article presents possibilities to use anatomical features of teeth in forensic-medical practice 

for personal identification. The scheme of teeth odontoscopy, dental techniques of morphometric 
measurements, in particular, the width, length, and height, is given. Information is provided on the 
use of X-ray examinations as one of the leading methods for diagnosis of diseases and anomalies 
of the tooth-and-jaw system, at which the obtained data might be used for identification of person.
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In recent years personality identification of un-
identified corpses or their parts and bone fragments 
have a leading part in the activity of forensic-medi-
cal institutions both in our countries and around the 
world. Primarily this is due to unstable political 
situation in some countries (Iraq, Afghanistan, etc.), 
more frequent severe natural calamities, large-scale  
disasters,  local military conflicts and terrorist acts. 
The earthquake in Spitak, railway accidents in Ar-
zamas and Bashkortostan, fires in Samara and Vol-
godonsk, the impact of  tsunamis in South-East 
Asian countries, terrorist acts in Vladikavkaz and 
Beslan, Moscow, New York, London, Madrid, 
Baghdad and other cities of the world with massive 
human casualties   are evidences of this trend [Pash-
inyan G., Zharov V., 1990; Pashinyan G., Tuchik E., 
1994]. To answer the question on the presence or 
absence of personal identity of a deceased or miss-
ing person (wanted), as well as the compliance of 
disappearance date of the wanted person, the date 
of finding out remains of an unknown person and 
the time of his/her death are subject to comparative 
analysis of general and particular features of an in-
dividual. The remains of corpses, materials of a 
criminal or investigative case, as well as compara-
tive materials: medical documents presented by in-
vestigation, anthropometric data, lifetime photos 

and other materials containing information of iden-
tifying value [Zolotukhin V., 2006], are objects for 
conducting mentioned expert examinations.

Information about the possibility to use anatom-
ical-morphological features, X-ray imaging of teeth 
and jaws, photos of teeth, casts of teeth models for  
person identification is available in forensic-medi-
cal literature. At the same time, the results of expert 
examinations may be different depending on pecu-
liarities and  number  of  presented  materials. 

For person identification the lifetime X-ray films 
of teeth and jaws are rather valuable, because the 
forms and relative sizes of X-ray teeth images, as 
well as roots of teeth, the presence of various cari-
ous cavities, tooth fillings, dentures  and other ac-
quired features are individual enough [Kuzina Yu., 
2002; Kanygina O., 2005; Zolotukhin V., 2006; Ra-
diodiagnostics in stomatology, 2007].

The significance of teeth as objects in forensic-
medical examination is that the teeth of each indi-
vidual have an indefinite number of features unique 
in its combination, individualizing a person. There-
fore, in carrying out forensic-medical identification 
of an individual, teeth and teeth rows (dentition) are 
considered not only as objects, which alongside 
with other data supplement  information on age, sex 
and race of their owner, but also as carriers of fea-
tures not infrequently  ensuring  person’s identity 
authentication. In this aspect identifying features 
may be divided into: a) anatomical features of teeth; 
b) anomalies of teeth, dental arches and occlusion; 
c) acquired features [Manin A., 2004].
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The common features of structure and individual 
peculiarities of teeth described by classical odonto-
scopic and odontometric methods [Dmitrienko S., 
Krayushkin A., 1998; Dmitrienko S. et al., 2000; 
Manin A., 2004] are the anatomical features of teeth.

Odontoscopy is the visual examination and de-
scription of structural features of an organ. It takes 
into account a wide range of variability of its 
shape, structure, and morphological characteristics 
of the particular variant of a tooth.

For expertise identification purposes the traditional 
anatomical approach is quite appropriate: it provides 

for definition of a tooth belonging to its generation 
(baby tooth or permanent), class (incisor, canine, pre-
molar, molar), side of dental arch (left, right). 

A tooth is studied in different positions called 
the norms of a tooth. In specialized literature the 
description of a tooth begins with vestibular char-
acteristics, then characteristics of a tooth are given 
in lingual, occlusive and approximal norms. The 
description in odontoscopy is finished by examina-
tion of the dental cavity. During the examination of 
a tooth, the characteristics is given to its contours 
and relief of surfaces (Scheme 1).

scheme 1. 
Sequence of odontoscopy in different norms (according to [Dmitrienko S. et al., 2000])

norms of the tooth Odontoscopic features

Vestibular
(lingual)

1. The corona of a teeth
2. The contours of the corona: occlusive, mesial, distal
3. The corners of the corona: mesial, distal
4. The line of enamel-cement border
5. Odontoglyphics of vestibular (lingual) surface
6. Nature of transition of the contacted contours of the 

crown in the appropriate contours of the root
7. Odontoscopy of the teeth root

Occlusive
1. The form of corona
2. The contours of corona: vestibular, mesial, distal
3. Odontoglyphics of occlusive surface

Mesial

1. The form of corona 
2. The contours of corona: occlusive, mesial, distal
3. The corners of crown: mesial, distal
4. The line of enamel-cement border
5. Odontoglyphics of vestibular (lingual) surface
6. Nature of transition of the contacted contours of the 

crown in the appropriate contours of the root
7. Odontoscopy of the teeth root
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Odontometry is the most objective method of 
studying teeth and implies a complex of methods 
for measuring teeth. 

The main tool in odontometry is caliper with ta-
pered legs enabling to measure with the accuracy 
of 0.1 mm. For unification of measurements, on the 
surfaces of a tooth it is necessary to draw the 
boundary of the crown base and root by a well-
sharpened pencil, and also the projection of condi-
tional median vertical of a tooth. 

The border of the crown base (root)  connects 
along the perimeter points of the greatest convex-
ity of enamel-cement border on vestibular and lin-
gual surfaces of a tooth.

The projection of a conditional median vertical 
is showed on mesial, distal, vestibular and lingual 
surfaces of a tooth. For this purpose, in both sides 
from the middle point of the crown and root border 
the perpendiculars are raised (Figure 1).

median vertical of a tooth. The height of a root 
with single rooted tooth is defined on a vertical 
line from the tip of a tooth root up to its base 
(Figure 2b). Multirooted teeth must be defined by 
measuring the height of each root. The height of a 
tooth crown is defined by difference between the 
tooth and root height.

Vestibular-lingual size of a crown is defined at 
vertical position of the legs of calipers in parallel 
to the conditional median vertical line of a tooth. 
The legs of calipers are placed on the point with 
the greatest convexity of vestibular and lingual 
surfaces (Figure 3a).

Figure 1. Boundary of the crown base (root) and projection 
of conditional median vertical of a tooth: on 
mesial (a), distal (b), vestibular (c), and lingual 
(d) surfaces of right lateral incisor of the upper 
jaw (according to [Dmitrienko S. et al., 2000]).

Figure 3. Methods of defining vestibular-lingual (a) and 
mesial-distal (b) sizes of a tooth crown (according 
to [Dmitrienko S. et al., 2000]).

Figure 2. Methods of measuring the tooth height (a) 
and the tooth root height (b) (according to 
[Dmitrienko S. et al., 2000]).

When measuring the height of a tooth, the legs 
of calipers are placed perpendicular to conditional 
median vertical. The height of a tooth is defined as 
the distance between the most distant points of the 
crown and root (Figure 2a). 

The height of a tooth root is measured, focusing 
on the border of the crown base (root) and the tip 
of a tooth root. At the same time, the legs of cali-
pers are placed perpendicular to the conditional 

When defining mesial-distal size of a crown, 
the legs of calipers are placed in parallel to condi-
tional median vertical of a tooth. In case of inci-
sors, the distance is measured between the most 
remote (contact) points of approximal surfaces lo-
cated, as a rule, closer to the occlusive third of a 
crown. As for canines and premolars, the mesial-
distal size of a crown is also defined between con-
tact points of approximal surfaces.

To define mesial-distal size of a tooth crown the 
methodic procedure used in stomatology might be 
applied, as it implies odontometry focused use of 
projection in conditional median vertical on the 
occlusive surface of a tooth. For this purpose it is 
necessary to draw two mutually perpendicular 
lines (“ortocross”) towards mesial-distal and ves-
tibular-lingual directions, which are connected 
with vestibular, lingual, mesial, and distal contours 
and are  connected with the projection of condi-
tional median vertical of a tooth.

To measure mesial-distal size of a crown using 
this method, the legs of calipers must be placed in 
a horizontal plane perpendicular to mesial-distal 
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line of “ortocross”. This method allows measure-
ments at different variants of forms on occlusive 
surface of the molar (Figure 3b).

The most objective materials in identifying a 
person are lifetime X-ray images of the teeth and 
jaws bearing the information about inborn and ac-
quired individual features of an organism. 

The X-ray examination is a leading method in 
diagnosis, and it is constantly used in identifying 
a great number of diseases of the tooth-and-jaw 
system in different age groups, both in practice of 
therapeutic and surgery dentistry, and in orth-
odontic treatment and orthopedic intervention 
[Karpova G., 2004]. This method is applied for 
clarification of the diagnosis defining treatment 
plan and prognosis, assessing current pathologi-
cal processes. For effective diagnosis and quality 
treatment in endodontics, implementation of at 
least 3 X-ray investigations is necessary. A den-
tist must choose such methods and procedures, 
which would provide maximum information. 
Moreover, at dynamic monitoring, it is necessary 
to use methods allowing to get an identical image 
of the investigated area.

In the world practice, a significant part of X-ray 
investigations are connected with stomatology. It 
is supposed that these studies make 30-40% of 
total number of all X-ray examinations. In Russia, 
teeth and jaws films make about 15% of all X-ray 
images [Karpova G., 2004]. 

Reading and description of intraoral X-ray im-
ages in the outpatient card of a dentist’s patient 
was done according to the following scheme:
1. Assessment of X-ray images quality (contrast, 

sharpness, completeness of coverage of the 
studied area, projection distortions – elongation 
or shortening of teeth, changing of forms and 
sizes of jaws) (Figure 4, 5).

2. Assessment of the surrounding bone tissue:
а) state of the interdental septum (form, height, 

state of compact closing plate, state of cortical 
layer, degree of mineralization and the state of 
spongy matter);

b) the presence of  intraosseous structure rear-
rangement, analysis of the pathological 
shadow (destruction or osteosclerosis area) 
that includes defining localization, form, size, 
kinds of contours, intensity of structure of the 
different parts of jaws;

c) the presence of edentia, impacted, supplemen-
tal (supercompleted) teeth (number, localiza-
tion, position in a jaw, group belonging, a 
stage of tooth formation, state of a follicle) 
(Figures 1-2);

d) assessment of the temporomandibular joint 
(TMJ) state, correlation of articular heads and 
pits, the presence of pathological changes;

e) state of maxillary sinuses (symmetry, the pres-
ence of blackout, localization, surface, inten-
sity, sharpness of bone contours, correlation of 
the teeth roots to a sinus, state of the nasal 
septum  – distortion);

e) the state of mandibular canal (localization, 
correlation of the teeth roots to a canal, the 
presence of pathological elements);

3. Defining the object of investigation.
4. The analysis of teeth shadow: 

a) state of a crown (the presence of carious cav-
ity, filling, defect of the filling, correlation of 
the carious cavity bottom and the tooth cavity), 
its form and size);

b) the characteristics of tooth cavity (the pres-
ence of filling material, denticles);

c) state of roots (number, form, size, contours); 
d) the characteristics of the root canals (width, 

direction, degree of obturation);

Figure 4. Impacted teeth 18, 28, 38, 35 (at the age of 17). Figure 5. Supplemental (supercompleted) teeth in the 
sphere of the teeth 24 and 45 (at the age of 19).
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