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Dental anomalies are a common pathology and are detected in 30-50% of the adult population.
The most common type is the crowded position of the teeth (33.7%).

Depending on the severity and combination with the absence of individual teeth, they can lead to
aesthetic and functional disorders [1, 2]. Such patients are characterized by a lack of space in the
dental arch and various variants of incorrect tooth placement. At the same time, there is a decrease
in the longitudinal length of the dental arch relative to the sum of the mesiodistal size of the crowns
of the teeth that form it [3]. One of the most common anomalies is crowding of incisors. Multiple
incorrect tooth positions are often noted.

It is believed that these anomalies are based on genetic factors that determine the inheritance of
pathological signs — the number, shape, size of teeth, as well as the parameters of the jaws and
bones of the facial skull [4]. Genetically determined anomalies include disproportions in the size
of the jaws, their underdevelopment, a decrease in the width of the dentition, as well as the eruption
of wisdom teeth [5]

Among the causes of narrowing of the dentition, many heterogeneous causes are considered,
primarily related to the peculiarities of childhood — difficulty in nasal breathing, sucking fingers,
sluggish chewing, the presence of somatic diseases that contribute to metabolic disorders and
weakening of the body, primarily rickets, dyspepsia, infectious and other diseases [6]. It is believed
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that changes in the nutritional structure of the population in recent decades have contributed to a
significant change in the functional characteristics of the jaws, which in turn has strengthened the
observed tendency to decrease the size of these bones. At the same time, a clear relationship
between jaw formation disorders with soft food intake and the predominance of oral respiration
has not been established at present.

The mechanism of formation of crowding of teeth at an early age is usually associated with the
eruption of incisors, which significantly seals both dentitions. In most cases, the volume of space
on the upper dentition is sufficient for all four incisors, however, a space deficit may be detected
on the lower dentition during this period, the size of which is on average 1.6 mm [7]. This
contributes to the appearance of mandibular crowding of incisors. The development of crowding
of teeth at an older age often coincides with the incision of the third molars. A number of
researchers believe that the pressure arising from the eruption of the third molars contributes to
the occurrence of late crowding of the incisors [8]. However, this pathology can also be detected
in patients with complete absence of third molars.

Crowding of the frontal teeth complicates pathologies, accompanied by morphological, functional
and aesthetic disorders of the maxillofacial region [9]. In the presence of the above factors,
unfavorable conditions for the formation of the dental arch are created, contributing to
malocclusion, as well as prerequisites for the presence of aesthetic disorders [10]. Crowding of the
front teeth contributes to the occurrence of functional overload of some teeth along with a decrease
in the load on others, as well as deterioration of oral hygiene. It is believed that in the case of
incorrect placement of teeth, the periodontium perceives an occlusive load, the direction of which
changes, as a result, periodontal overload develops, which qualifies as functional and traumatic,
leading to circulatory disorders of the tissues of the dental system [11]. It was also found that
crowding of teeth significantly determines the development of caries, the occurrence of
periodontitis, which in turn complicates and reduces the possibility of using orthodontic treatment
methods [12]. Often, anomalies in the position of teeth lead to various psychoemotional disorders
in patients [13].

The classification of crowding of the front teeth provides for 4 degrees of severity of this anomaly.
The lung is characterized by a uniformly close arrangement of teeth, while the shape of the dental
arches is not disturbed. The average degree is manifested by changes in the position of the teeth —
buccal or oral displacement, tilt of the tooth, turning it around its axis.

The severe degree is characterized by a combination of violations of the shape of the dental arch
and a change in the shape of the alveolar process or part of it, often with the ejection of two teeth
from the dentition. With a very severe degree, there is a narrowing of the dentition, with more than
two teeth being pushed out of the dentition and the wrong position of the other teeth [14].

Most often, there are signs of crowding, such as the superimposition of the corners of the front
teeth on each other, the palatine arrangement of the lateral incisors and canines, the "staggered"
position of the lower incisors, the vestibular and high position of the canines on the upper jaw, a
change in the shape of the dental arch [15].

In the anterior part of the jaw, there is a narrowing, shortening, as well as its trapezoidal flattening.
These changes are accompanied by a lack of multiple occlusal contacts, a lack of space, and
malocclusion. As a rule, patients have impaired movements of the mandible and pathology of the
temporomandibular joint [16].

Crowding of teeth is usually detected when the patient actively visits an orthodontist in connection
with aesthetic disorders such as an "unattractive smile", strained closing of the lips [7]. Aesthetic
aspects can cause a person to be withdrawn, refuse active communication, and interfere with the
choice of a number of professions [17].

The diagnosis of crowding of the front teeth is carried out using a set of methods, starting with a
clinical examination.
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A complete examination is performed using instrumental methods (radiography), extra- and intra-
oral photographing is performed, plaster models of the jaws are analyzed [18]. The analysis is
performed both using plaster models and using a computer based on the established values of the
studied indicators. At the same time, the mesiodistal dimensions of the crowns of the anterior and
lateral teeth are estimated — the sum of these indicators is the length of the dentition. In the case
when the sum of the sizes of permanent teeth is greater than the size of the available space, it is
stated that there is insufficient space on the dental arch and crowding of the front teeth.

In cases where the size of the estimated space is higher than the required level, gaps are observed
between individual teeth [19, 20].

With constant occlusion in patients with missing teeth, the most important diagnostic criterion is
to assess the presence of space in the dental arch and identify the need in its increase [21]. The
length of these segments is measured and the difference between the sum of the mesiodistal
dimensions of 12 teeth and the total size of six segments of the dental arch is estimated [22]. To
identify a deficiency in the dental arch, an important criterion is the presence or absence of rotation
of the upper molars. The location of teeth in three planes is studied. The discrepancy in the location
of the lateral teeth is revealed based on an assessment of the ratios of tangents drawn to the distal
surface of the unidirectional premolars and molars perpendicular to the median palatine suture
[23].

Currently, it is generally recognized that a multidisciplinary approach should be applied in the
treatment of patients with malocclusion. In some cases, pronounced disorders require orthodontic
care, without which rational prosthetics is impossible. At the same time, the complex of medical
and rehabilitation measures requires the participation of various specialists: dentists, therapists and
orthopedists, periodontologists, orthodontists, ENT specialists, psychologists. The basic principle
of choosing methods of treating dental crowding implies the need to achieve harmony of the
structure and all functions of the face. At the same time, it is necessary to take into account the
patient's growth perspective.

At the stage of orthodontic diagnosis, it is necessary to determine: the possibility of orthodontic
correction without removing complete teeth; the need to remove wisdom teeth to facilitate the
leveling of the dentition, if they are correctly positioned in the dentition. At the same time, a
number of adverse treatment factors should be taken into account and predicted, such as the
duration of treatment, the possibility of complications in the form of gingival margin recession
and periodontal pathology, the possibility of unsatisfactory aesthetic treatment results [30].

Orthodontic methods are used in the treatment of persons with a dental anomaly or deformity in
persons with a malocclusion. It is in childhood and adolescence that the maximum effect of their
use is noted, since orthodontic treatment promotes local weakening of bone tissue with an increase
in its plasticity [35]. Non-removable orthodontic equipment developed in recent years provides an
opportunity to assist patients with complex anomalies and deformations of the dental system [36].

Depending on the age of the patients, various orthodontic devices are used to expand the dentition
and apical base.

At the same time, the possibilities of placing an individual tooth in the correct position are also
determined. When forming a temporary bite, positioners with functional Frenkel regulators are
used; when changing the bite, expansion plates with screws or with a spring are used.

With constant occlusion, arc devices with braces are used [37].

It is shown that the use of passive self-ligating braces is accompanied by the least load, whereas
when using active self-ligating braces, the load is higher, and with hard ligation, the load increases
significantly. It is believed that the use of self-ligating braces in people with crowded teeth can
reduce the duration of treatment [38].

Fully transparent passive self-ligating braces have low friction and low load doses with more
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efficient tooth movement [39, 40].

Optimization of the treatment of persons with dental anomalies and deformities of the formed
occlusion requires the use of an integrated approach [41]. It is generally recognized that the close
cooperation of various specialists makes it possible to achieve the best results of orthodontic
treatment and significantly improve the quality of life of this category of patients [42].

In recent years, specialists have been paying more and more attention to ensuring the long-term
stability of the results of orthodontic treatment. In the aspect of the problem under consideration,
for this purpose, the frequency of long-term complications of ongoing therapeutic and
rehabilitation measures is assessed, as well as changes in the transversal parameters of dental
arches and characteristics of the apical basis are identified [43].

The final stage of active orthodontic action is called alignment and aims to establish all teeth in
the necessary tight occlusal contact before retention begins. The duration of the retention period
takes more than a year, regardless of the age and degree of crowding of teeth [44]. Throughout the
retention period, there is an improvement in the periodontal condition with closed dentition, which
is evidence of the presence of occlusal stability. When using double-jaw orthodontic structures in
the retention period, an increase in the number and area of occlusal contacts is ensured, which
leads to an even distribution of loads on the periodontium.

Optimal lip tone ensures a favorable retention period with stabilization of the result [45].

Conclusion. The literature data indicates that the phenomenon of mismatch of bone size to the
size of the dentition may be the result of a number of genetic and functional reasons. From an
evolutionary point of view, it was found that the size of the human jaw gradually decreased,
reaching its current average value in all three planes. In fact, this phenomenon consists in the fact
that the size of the supporting bone tissue is less than necessary for adequate positioning of the
entire dentition, which causes a shortage of space for the correct formation of the occlusal plane.

However, it should be noted that at present, the peculiarities of changes in the characteristics of
the soft tissues of the face in young patients and in middle-aged people who have an occlusion
anomaly and a dentition defect have not been sufficiently studied. Various aspects of orthodontic
treatment and rehabilitation in relation to this group of patients are poorly developed, there are no
recommendations for practitioners regulating the diagnosis and therapy of occlusion anomalies
combined with dentition defects. A classification of crowding of the position of teeth has not been
developed depending on the lack of space and the individual periodontological biotype of the
patient.

Improving the effectiveness of orthodontic treatment of patients of the first period of adulthood
with a significant lack of space in the dentition requires an analysis of the morphometric
parameters of the cortical bone of the jaws using modern diagnostic methods. At the same time, in
this cohort of patients, the structural features of the cortical layer of bone tissue have not been
sufficiently studied, the technique of clinical and X-ray examination of the cortical layer of bone
tissue with a crowded position of teeth has not been developed. Computer modeling programs
have been insufficiently developed that are used in the diagnosis and treatment of various forms
of space deficiency in the dentition and crowding of teeth. There are no clinical studies to evaluate
the effectiveness of modern treatment methods in patients with severe lack of space in the
dentition. In conclusion, it should be noted that the choice and use of various orthodontic treatment
strategies is impossible without getting an idea of the changes occurring in the dental system, as
well as in the absence of data on the effectiveness of various approaches to the treatment of patients
with dental crowding.
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