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abstract
The article presents data on prevalence and types of dental-maxillary abnormalities in differ-

ent regions and ethnic-racial groups of the Russian Federation, methods of definition and clas-
sification of abnormalities of teeth, dentition, and bite. X-ray images and plaster casts of teeth of 
upper and lower jaws were studied. Complex examination was carried out in living subjects, as 
well as corpses. The dynamics of changes in color parameters of teeth and dental-maxillary frag-
ments in postmortal period was investigated. All these data on abnormalities of teeth, dentition, 
and bite might be used for personal identification in forensic stomatology. 
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The forensic medicine literature provides infor-
mation on the possibility of personal identification 
using anatomical and morphological signs and 
roentgenographic images of teeth and jaws, dental 
photography, casts, and models.

However, the use of anatomical and morpho-
logical features of dental structure for personal 
identification is rather limited, since there is no 
clear system of their registration and the central-
ized database is lacking.

The above-mentioned testifies to the urgency 
of investigation on anatomical and morphological 
features of dental-maxillary system aimed at cre-
ation of a database on people of risky professions 
for personal identification purposes [Pashinyan 
G., Kharin G., 2001].Abnormalities of teeth, den-
tition, and bite include disorders due to malforma-
tion of dental-maxillary system. Usually, dental 
abnormalities incorporate disorders of shape, 
structure, color, size, and quantity of teeth, teeth-
ing dates and location (Scheme 1). Abnormalities 
of permanent teeth occur significantly more fre-
quently than those of temporary teeth; not infre-
quently these anomalies are combined with abnor-
malities of other organs and systems [Persin L., 
1995; 1996]. Abnormalities of teeth size are pre-

sented by the extremely small and big teeth; very 
often these are canines and incisors; abnormalities 
of particular teeth include the rotation around the 
axis, tooth inclination towards the cheeks, lips and 
the tongue, tooth displacement towards the man-
dibular arch, protrusion of teeth beyond the chew-
ing surface, and low displacement of a tooth (when 
the tooth do not reach the chewing surface of other 
teeth) [Persin L., 1995; 1996]. 

Abnormalities of enamel structure are con-
nected with insufficient calcification and are called 
hypoplasia. The wavy hypoplasia and hypoplasia 
in the form of fossetes, cavities, and sulci located 
at different sections of the dental crown are differ-
entiated. Hypoplasia of incisors located in the mid-
dle of the frontal surface or at the cutting edge in 
the form of a roll is rather characteristic. At that, 
the enamel layer is refined, sometimes the cutting 
edge is completely deprived of enamel. 

scheme 1. 
Classification of abnormalities of teeth and 

dentition (by L.S. Persin, 1995)
Teeth abnormalities of Dentition abnormalities of 

dental crown and root 
shapes
dental tissue structure 
tooth color 
tooth size 
teeth quantity
teething
teeth location  

dental arch shape
dental arch size
dentition 
dentition symmetry 
contacts between 
adjacent teeth
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Abnormalities of teeth location are divided into 
2 groups: 

1) tooth dislocation within the alveolar socket: 
here belong the teeth displacement and rotation 
around the vertical axis; while rotating 2 adjacent 
teeth switch over. Usually the upper canines are 
subject to displacement, switching over with lat-
eral incisors or the first small molars. More often 
both upper incisors and canines rotate around the 
vertical axis, more seldom this is observed in small 
molars and lower incisors; 

2) tooth dislocation beyond the alveolar socket 
(within the mandibular arch, hard palate, nasal 
cavity, mandibular angle, etc).

 Wedge-shaped defects, erosions and attritions 
caused by mechanical agents may occur in inci-
sors, canines, small molars and practically do not 
occur in molars. The indicated defects are shown 
as wedge-shaped sulci with sharp edges and plain 
surface. Erosions and attritions often cover the no-
table sectors of teeth. 

A.I. Manin started the investigation of anatomi-
cal and morphological peculiarities of dental ab-
normalities in respect of personal identification 
[Manin A., 2004]. The complex investigation along 
with generally accepted examinations (clinical ob-
servation, odontometry of plaster casts and roent-
genography) included also the definition of teeth 
color parameters and genetic investigation [Manin 
A., 2004]. Anthropometric measurements of teeth 
(width, height, and thickness) were conducted by a 
special slide gauge with sharpened legs enabling 
measurements accuracy within 0.01 mm. The 
roentgenographic examination was done and two 
types of images obtained through intra-oral con-
tact X-rays of the teeth and orthopantomography 
with assessment of shape, size, direction and loca-
tion of teeth disorders, presence of adentia, teeth 
retentions and supernumerary teeth, coefficient of 
persistent and permanent teeth. In the process of 
visual and roentgenological investigation, as well 
as examination of plaster casts of jaws, the author 
came to a conclusion that an objective method is 
needed to complete and adequately define the vari-
ety of abnormalities of particular teeth, as well as 
abnormalities of teeth color, and to save data for a 
long period of time. For this purpose, the photo-
graphic method (digital camera “Olympus 4040”) 
was used with the “Shade Scan” device. The latter 

helped to study the color and transparency of teeth 
in twins, as well as the dynamics of changes in 
color parameters of teeth and dental-maxillary 
fragments in 1, 3, 7, 14, 30, 45 and 90 days after 
the death. 

The analysis of the identification card of stoma-
tological status indicated the need to develop a 
simple, complete, available and maximally infor-
mative classification for dental abnormalities. To 
optimize the process of complex diagnostics of 
particular teeth anomalies we analyzed the main 
classifications of dental-maxillary abnormalities 
with further possibility of their use for personal 
identification in forensic medicine. For these pur-
poses an odontogram based on the classification of 
particular teeth abnormalities proposed by L.S. 
Persin [Persin L., 1995; 1996] was suggested. 

A.I. Manin studied the prevalence, anatomical 
and morphological features of particular teeth ab-
normalities in 787 persons of the same age group 
residing in different regions of Russia. In residents 
of Moscow abnormalities occurred in 81%, in 
Elista in 89%, in Nazran: 81% and Oryol in 80% 
cases [Manin A., 2004]

Investigation of the population frequency 
showed that abnormalities of shape are more prev-
alent in Moscow and Elista (7%), structure and 
color abnormalities - in Oryol (21.3% and 18.5%, 
respectively), size abnormalities – in Elista (15%), 
teething date abnormalities – in Moscow (7.5%) 
and dislocations – in Elista (87%). 

Significant gender difference was found in 
Oryol in respect of the quantity abnormalities and 
shape and teething date abnormalities in Moscow 
(p<0.05).

The investigation of different types of abnor-
malities among those for particular teeth in exam-
ined residents of Russia shows heterogeneity of 
their prevalence. For instance, shape abnormalities 
most frequently occurred in Moscow (5%), struc-
ture and color abnormalities – in Oryol (13% and 
12%, respectively), size abnormalities – in Nazran 
and Elista (18% and 17%, respectively), quantity 
abnormalities – in Elista (9%), teething date ab-
normalities – in Moscow (6%) and dislocations – 
in Moscow (56%).

The results of study showed that elicited data on 
prevalence of particular teeth abnormalities in dif-
ferent regions of Russia set a base to improve exper-
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tise and identification. The established link between 
the prevalence of abnormalities and individual pa-
rameters of population-demographic structure 
opens up possibilities for probable prognosis of 
population frequency and peculiarities of abnormal-
ities in each precise region.To investigate the age-
related features of dental abnormality prevalence, 
1980 residents of Moscow and vicinities of Moscow 
aged from 15 to 65 and older were examined, thus 
making the elicited data quite representative.

We revealed that the prevalence of dental ab-
normalities in adult population is in direct inverse 
relation with the age of population under study. 
The highest prevalence of dental abnormalities is 
observed in the age group of 15-25 years old 
(81%), while the frequency of elicited pathology 
gradually decreases with aging and becomes mini-
mal in the age group of 56-65 and older (11%).

Such a high prevalence of dental abnormalities 
in the group of 15-25 years old was explained by a 
decline in the life and health quality, because of 
adverse effects of the environment, increase in 
professional hazards, bad habits and infectious dis-
eases, as well as decline in the capacity, level and 
scope of stomatological services against the in-
creased need of population for a specialized aid. 

Further gradual decrease in the prevalence of 
abnormalities up to its minimal level in the age 
group of 56-65 years old (11%) might be explained 
by dental diseases resulting in secondary adentia 
and further prosthetics. As obvious from investiga-
tion results, the prevalence of dental abnormalities 
with aging is strongly different by gender. Signifi-
cant differences in gender dimorphism were re-
vealed in the age group of 15-25 years old for 
shape abnormalities and teething dates (p<0.01), 
as well as in the age group of 26-35 years old for 
teething (p<0.05), while in the age group of 46-55 
years old there were differences for teeth shapes 
(p<0.05). The results are shown in Table 1. 

The main type of pathology occurring in adult 
population of Moscow are dislocations of particular 
teeth, for which the figures in total abnormalities in-
crease from 56% in the age group of 15-25 years old 
up to 73% in the age group of 56-65 years old. 

According to research results, the prevalence of 
particular teeth abnormalities in Russian residents 
depends on gender and age. The average level of 
dental abnormalities prevalence makes 41%.

To define the hereditary nature of anatomical 
and morphological features of particular teeth ab-
normalities, to determine their descriptiveness and 
possibility of problem solving in forensic exper-
tise, we conducted a twin analysis with 14 couples 
of twins (28 persons), of which 8 couples were 
monozygotic and 6 couples were dizygotic twins 
(16 females and 12 males). 

The highest concordance values by all features 
were obtained for monozygotic twins testifying to 
the high significance of the hereditary component 
in genetic determination of the analyzed features. 

Based on the twins’ analyses we established 
that such abnormalities as macrodentia, vestibular 
and lingual locations and rotations are hereditary 
and might be used as genetic markers for personal 
identification in forensic medicine. Furthermore, 
the dental transparency in both study groups is 
similar by surface area and intensity. 

To detect the significance of other abnormali-
ties, as well as to confirm the elicited data of twins, 
we extended the study by investigation of family 
analyses of features not detected in twins (311 
family members of 100 core families).

For data processing the methods of variation 
statistics of families were used with assessment of 
the significance of probable hereditary signs re-
vealed by clinical observation in one of the family 

TAble 1. 
Average values of abnormality prevalence in indi-

vidual residents of Moscow by age and gender

Abnorma-
lities of Gender

years old
15-25 26-35 36-45 46-55 56-65

Shape Male 8.9 2.6 1.2 0.8 0.3
Female 4.5 3.4 2.1 2.5 0

Structure Мale 7.4 5.3 4.2 2.1 0
Female 7.6 4.6 3.4 2.1 0.7

Color Мale 6.9 5.3 4.8 2.1 0
Female 7.6 4.6 3.4 1.8 0.7

Size Мale 22.8 9.7 9.0 3.7 2.3
Female 19.7 4.6 4.8 3.2 0.7

Quantity Мale 7.9 3.5 1.8 0.8 0.3
Female 8.9 5.7 0.7 0.4 0.7

Teething Мale 10.9 7.9 3.0 1.9 0.7
Female 3.2 3.4 6.9 2.5 1.4

Location Мale 76.7 49.1 34.1 24.7 10.6
Female 77.1 50.0 35.6 34.2 10.4
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members. For family member distribution by the 
detected dental-maxillary abnormalities, we di-
vided all participants into groups: parents and chil-
dren (Table 2). 

Based on the twins’ analysis and family varia-
tion statistical analysis we established that 18 
types of particular teeth abnormalities tend to have 
family conglomeration of vertical descent with dif-
ferent probability of inheritance. At that, we found 
the following: 
- macrodentia, as well as primary adentia and den-

tal rotation located in chewing sector are inher-
ited by sons from fathers; 

- vestibular location and brown-yellow strips at 
frontal sector are inherited by daughters from 
fathers;

- macrodentia, vestibular, vestibular-distal and 
vestibular-medial locations at frontal sector are 
inherited by daughters from mothers.
As an original control, A.I. Manin studied the 

prevalence of dental abnormalities in 385 corpses 
(196 males and 189 females of various age groups). 

Abnormalities of particular teeth were observed in 
26% of cases [Manin A., 2004]. 

The research results showed that the population 
prevalence of dental abnormalities and varieties of 
their individual types in corpses and living sub-
jects of the corresponding age groups have signifi-
cant similarities.

Studies on abnormalities of quantity (primary 
adentia) and teething dates (retention) in corpses are 
often difficult because of necessity for differential 
diagnosis with partial secondary adentia as a result 
of anamnestic and reontgenologic data. Besides, 
dislocations are sometimes complicated by diseases 
of parodentium. To get exact data, in some cases ex-
aminees with the given pathology were not consid-
ered, which may explain the low prevalence of ab-
normalities of teeth quantity in corpses. The study 
of types and characteristics of dentition abnormali-
ties by gender dimorphism elicited significant dif-
ferences in corpses for vestibular-medial disloca-
tions (p<0.05) and rotations (p<0.01). The investi-
gation on dynamics of changes in color of teeth and 
dental-maxillary fragments in postmortal period (up 
to 3 months) indicated that color changes of particu-
lar teeth occurred quicker and more intensive within 
1 to 30 days, with further modification in fragments 
of dental-maxillary system. This process was char-
acterized by the prevalence of grey shades, as a rule, 
on the background of a practically unchanged basic 
tone. The least changes of the given feature oc-
curred within 7-14 days. 

Color measurements showed that there were 
dynamic changes of color towards intensification 
of lighter brown shades on teeth in all examined 
groups within 30-45 days. According to A.I. Ma-
nin’s observations, dental transparency is subject 
to very insignificant modifications in comparison 
with teeth color. Non-significant decrease of trans-
parency was observed only in fragments of dental-
maxillary system by the 3rd day with further re-
covery on the 7th day [Manin A., 2004]. 

Based on his own study results, A.I. Manin 
comes to a conclusion that it is worthwhile to con-
duct the diagnostics of dental abnormality in a 
complex. Thus, X-ray investigation is the most in-
formative method in respect to the dental root sta-
tus, but does not allow assessment of the dental 
color, which is possible due to the photographic 
method. Besides, X-ray examination distorts the 

TAble 2. 
Probability of inheritance of particular teeth 
abnormalities by children from parents in the 

studied sample of families (%)

Abnormality types
Father- Mother

son daughter son daughter
Primary adentia 66.7 0.0 0.0 14.3
Persistent teeth 40.0 0.0 0.0 0.0
Macrodentia 34.8 19.0 2.7 60.6
Rotations 145 13.9 14.2 17.8
Chalk spots 10.0 4.6 0.0 0.0
Lingual location 9.6 7.6 7.8 8.0
Fluorosis 8.7 4.0 0.0 0.0
Retention 7.7 6.4 8.6 18.3
Vestibular location 6.6 12.4 5.0 11.7
Brown-yellow strips 0.0 50.0 0.0 0.0
Supra-location 0.0 25.0 0.0 20.0
Distal location 0.0 14.3 0.0 0.0
Vestibular-distal 
location 0.0 5.9 0.0 33.3

Cone-shaped crown 0.0 0.0 63.6 28.6
Microdentia 0.0 0.0 23.1 20.0
Spinous crown 0.0 0.0 0.0 100
Vestibular-medial 
location 0.0 0.0 0.0 33.3
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actual size of teeth, while objective investigation 
of dental size abnormalities is possible only 
through odontometric method. Taking into account 
the above mentioned, the author developed an in-
formation-analytical system “Stomatological reg-
ister – 2004” aimed at forensic dental identifica-
tion [Manin A., 2004]. This system allows targeted 
search and analysis of dental abnormalities with 
the help of sequential introduction of additional di-
agnostic methods of investigation, such as anthro-
pometric, roentgenologic and photographic ones. 
The system might be recommended for use in epi-
demiological activity and forensic expertise. 

Thus, A.I. Manin’s studies testify for the high 
prevalence of dental abnormalities in adult popula-
tion in a number of regions of the Russian Federa-
tion. Furthermore, definite abnormality types are 
prevalent in residents of different regions of Rus-
sia [Manin A., 2004]. 

The investigation of dental abnormalities in 
twins and direct relatives through twins’ analysis 
and variation statistical analysis in families de-
tected that 18 types of particular teeth abnormali-
ties tend to accumulate in families by vertical de-
scent with different probability of inheritance. The 
results of twins’ observation and expertise material 
testify for the hereditary nature of degree and dis-
tribution of transparency and color zones of hard 
tissues of dental crowns. These signs practically 
do not change up to 3 months of postmortal period.

Dentition abnormalities include abnormalities 
of shape, size, symmetry of location and contacts 
between adjacent teeth. Dentition shape disorders 
are marked by descriptive terms: V-shaped, trape-
ziform, triangular, saddle-shaped, asymmetric, etc. 

M.A. Dzaurova carried out an investigation on 
anatomical and morphological features of dentition 
abnormalities and possibility of their use for per-
sonal identification [Dzaurova M., 2004]. Along 
with clinical observation, the author conducted vi-
sual and odontometric examinations of plaster casts. 
Casts were studied in two mutually perpendicular 
surfaces: sagittal and occlusal, as well as corre-
sponding directions: sagittal and transversal. In 
total, dentition was observed in 480 people (Mos-
cow and Nazran residents) from 15 to 24 years old 
(200 males and 280 females), as well as in 300 
corpses (BFME HD of Moscow) aged 15 to 70 (124 
males and 176 females) [Dzaurova M., 2004].

Abnormalities of dentition shape were defined by 
classification of Calvelis. To measure the dentition 
size the standard methods of Pont with correction 
factors of Linder-Harth and Korkhaus were used. 

Dentitions were measured in transversal direc-
tion by the following scheme.

The width of dentition in the sector of the first 
premolars was measured by the Pont’s method: 
- on the upper jaw – between the points in the mid-

dle of the inter-tubercular fissure; 
- on the lower jaw – between the distal contact 

points on the clivus of buccal tubera. 
The width of dentition in the sector of the first per-

manent molars was measured on the following points: 
- on the upper jaw – between the points on frontal 

excavations of the longitudinal fissure;
- on the lower jaw – between posterior buccal tubera. 

Besides the width of the dentition in the sector 
of premolars and molars, the width of dentition in 
the sector of canines was measured between the 
peaks of their cutting edges as well. The length of 
the frontal segment of upper and lower dentitions 
in sagittal direction was measured by the method 
of Korkhaus, in addition to the Pont’s method, de-
fining the length of the frontal segment of the den-
tition from the contact point on the lip surface of 
cutting edges of central incisors up to the intersec-
tion with the line connecting Pont’s points on the 
first premolars. 

The plaster cast was studied by the above-men-
tioned methods and was photographed; afterwards 
the image was entered into a computer for long-
term storage and further use. 

After morphometric measurements of denti-
tions the results were automatically saved in the 
database. The database allows recording, registra-
tion and storage of study results, search for an ob-
ject with the given characteristics, that is, identifi-
cation of a jaw model under the study, extraction 
of any object from the database and display of im-
ages with the purpose of visual comparison. 

The conducted investigations helped the author 
in defining the population frequency of dentition 
abnormalities in residents of Moscow (Russian na-
tionality) and Nazran (Ingush nationality). Denti-
tion abnormalities were detected in 152 of 280 
(54.5%) persons in Moscow and in 94 of 200 
(47.3%) persons in Nazran. 

According to data of M.A. Dzaurova, the most 
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prevalent abnormality of dentition shape in Mos-
cow residents is the asymmetry of upper dentition 
(18.4%). The most frequently detected dentition 
size disorder in the form of narrowing of the lower 
dentition makes 51.3%. The most prevalent denti-
tion abnormality in the form of disorder in contacts 
between adjacent teeth in Moscow residents is the 
congestion of lower dentition (46.7%). The rarest 
dentition abnormality is the diastema of the lower 
dentition (3.2%) [Dzaurova M., 2004].

Among the examined residents of Nazran the 
frequency of different dentition abnormalities was 
diverse. The most prevalent abnormality of the den-
tition shape in these examinees was the asymmetry 
of the upper dentition: 22.5% [Dzaurova M., 2004]. 

The most frequent abnormality of the dentition 
size was the narrowing of the lower dentition: 
33.8%. The most frequent disorder of contact be-
tween adjacent teeth is the congestion of the lower 
dentition: 53.8%. The rarest abnormalities in ex-
aminees of Nazran were the trapeziform and trian-
gular shapes of dentition, as well as the diastema 
of the lower dentition: 2.5%. 

The most prevalent abnormality of the dentition 
shape in corpses (300 cases of residents from Mos-
cow and Moscow region) is the triangular shape of 
the upper dentition: 18.3%. The most frequent dis-
order of the dentition size is narrowing of the upper 
dentition: 21.9%. The asymmetric shape of the 
upper dentition occurs more frequently and makes 
up 14.6%. The most prevalent abnormality of con-
tact disorder between adjacent teeth is the conges-
tion of the lower dentition (31.2%). The least prev-
alence occurs in diastema of the lower jaw in 1.7%, 
trapeziform shape of the lower dentition in 2.5% 
and triangular shape of the lower dentition in 2.5%. 

Based on the conducted studies, the author pro-
posed an improved method of digital photometry of 
dentition abnormalities in living subjects and corpses. 

In the process of the dentition photography 
(digital camera “Olympus C-3040 Zoom”) the 
camera was fixed on a special stand. The jaw 
model was located in a prosthetic surface towards 
a glass so that the cutting edges of incisors and me-
dial tubera of the first molars touched the glass, 
which was installed right in parallel towards the 
camera lens. Thus, the lens was strictly parallel to 
the occlusion surface of the dentition. 

The digital camera was connected to the PC 

with a USB-port. At the program start all images 
from the camera memory card were displayed on 
the monitor. Images were copied into the memory 
of the computer; afterwards the required measure-
ments of the dentition were done. 

The developed software essentially simplifies: 
- the diagnostics of dental and maxillary abnormal-

ities during the orthodontic visit; 
- the input of patient data and examination dates; 
- speeding up the dentition measurements on plas-

ter casts of jaws; 
- further quick access and easy processing of the data; 
- identification of the examined jaw model. 

The elicited data may be saved in the database 
for an unlimited time period and undergo statisti-
cal processing later on. 

Reliability of the software was checked in 100 
volunteers, whose plaster casts of jaws were got 
repeatedly in a year. Morphometric figures of den-
titions were inputted into the computer. The search 
for analogs in the database confirmed the validity 
of the personal identification method. 

Clinical practice clearly witnesses that shape and 
size of dentitions may significantly change as a result 
of a number of pathologies, as well as orthodontic 
and orthopedic treatments, and this should be taken 
into account by the forensic identification expertise. 

In this respect, the personal identification method 
through assessment of dentition parameters should 
be applied taking into account the above mentioned 
pathologies and stomatological manipulations. 

Congenital malformations of jaws may be pre-
sented by forward protrusion of the upper jaw only 
(prognathism), lower jaw only (progenia) or both jaws 
(total prognathism). In the two first cases protrusion 
may have physiological or pathological nature. 

The physiological prognathism more frequently 
occurs in women; at that, frontal teeth of both den-
titions protrude forward, while the bite remains 
normal. In pathological cases the upper frontal 
teeth sharply protrude forward, while the lower 
frontal teeth rest against the palate. In physiologi-
cal progenia the frontal teeth of mandibula slightly 
protrude forward, touching the lip surface of the 
upper teeth by their lingual surface. Pathological 
progenia is characterized by a sharp protrusion of 
mandibula resulting in formation of a free inter-
dental space between the lower and upper teeth. 

Many authors consider the total prognathism as 
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a physiological phenomenon. Most frequently sim-
ilar structure of jaws is peculiar to the Negroid 
race. Sometimes it may occur in other population 
groups as well. 

The most prevalent physiological bite is the nor-
mal or overlapping one (Figures 1-2), when incisors 
and canines of maxilla overlap the teeth of mandib-
ula no more than by half. However, pathologic 
forms of bites may be observed such as: direct, 
skewed and open. The direct bite (orthogenism) ap-
pears when in jaw closure the cutting edges of the 
upper frontal dentition touch the cutting edges of 
the lower teeth instead of covering them as usual. In 
the skewed bite in jaw closure part of teeth articu-
lates normally, while another part of upper teeth is 
located ahead or behind the lower teeth. Sometimes, 
only particular teeth have similar location. 

The open bite is characterized as follows: in 
jaw closure only molars contact each other, while 
the upper and lower frontal teeth do not reach each 
other and a free inter-dental space remains. 

Congenital malformations of jaws may appear 
in the form of V-shaped and saddle-shaped jaws. 
This type of abnormality occurs seldom and is ob-
served exclusively in maxilla. In V-shaped jaw the 
right and left halves of the dentition are located 
along the medial line at an acute angle, resulting in 
narrowing of the jaw arch and protrusion of the 
frontal part of maxilla. This shape of jaws always 
accompanies the pronounced upper prognathism. 
In saddle-shaped type, jaws are laterally com-
pressed on the level of small molars, so the palate-
maxillary arch becomes high and narrow. Some-
times, both abnormalities are combined. 

Figure 2. Occlusion of teeth of maxilla (red) and mandibula 
(black) at normal bite by Berkovitz B.K.B. (2000) Figure 1. Forms of bites: 

a - normal; b - deep; c - direct; d - open 
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