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Abstract : Pathology of the hard tissues of the teeth is one of the most important problems of dentistry. The most common types of 

damage to the hard tissues of the teeth are caries, wedge-shaped defects and pathological erasability [1-3, 6-8]. The damage to the hard 

tissues of the teeth is often caused by general disorders of mineral metabolism, including pathology of the thyroid and parathyroid 

glands.The attention of many studies is drawn to the structural features of the hard tissues of the teeth in their pathology. [4—6, 11—

21]. However, despite the large number of works devoted to the study of the hard tissues of the tooth in their pathology, in this section 

of dentistry there is a lot not studied. 

_______________________________________________________________________________________________________

SUMMARY 

Pathology of the hard tissue  of the teeth  is  the most important  

problem  of  stomatology. There are а lot о( points lhat is not 

learned in this section of stomatology yet. Гог learning of  the 

hard tissues of the teeth in norm and pathology, scanning and 

electron microscopy (SEM) are irreplaceable method. SEM of the 

hard tissues ofthe teeth showed that they have complicated 

threedimensional architectonics. Hard tissues of the teeth were 

learned with the help of SEM pre-pathology of caries, pathology 

of dental erosion, wedge-shaped defects. Followed short analysis 

of literature facts, including, works of Uzbek researchers, which 

SEM helps in many branches to determine the tactic of the 

followed medical actions 

Scanning electron microscopy (SEM) is an indispensable 

method for studying the hard tissues of teeth in normal and 

pathological conditions, which allows us to study the 

ultrastructural architectonics of hard tissues without their 

demineralization, which provides the most complete lifetime 

preservation of the studied components of the tooth [5, 6, 14-21]. 

 

In Uzbekistan, a deep study of the ultrastructure of hard tissues 

in normal and pathological conditions was carried out using  

SEM [1, 5, 6], SEM which showed that they have a very complex 

three-dimensional architectonics. 

 

The compactness and density of the enamel, which 

determines its hardness and strength, is ensured by the close fit 

of the expanding distal sections of the enamel prisms, which 

form a flat surface without cracks and holes. 

The main share of the volume of hard tissues of the tooth 

is occupied by dentin. Numerous dentine tubes that permeate the 

entire thickness of the tooth ensure the exchange of substances 

between the pulp and the hard tissues of the tooth. Since the 

tubes open directly into the pulp cavity, enamel is the main 

structural formation that protects the pulp from various agents of 

the oral cavity |5, 6, 10]. 

Cement, in contrast to dentin, and even more so enamel, 

is a looser structure with a predominance of fibers. 

Caries, without exaggeration, can be considered the most 

common pathology of the hard tissues of the teeth. No wonder 

this pathology is devoted to a huge number of publications of 

both stomatologists and physiologists, morphologists, 

biochemists, immunologists, microbiologists and other 

specialists [2, 4, 7, 8, 10]. 

The resistance of teeth to caries is provided mainly by the 

state of its hard tissues, and primarily by the enamel. Thick, 

smooth enamel, its dense structure and minimal spaces of the 

crystal lattice slow down the course of caries. Defects in the 
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surface, thin loose enamel contribute to the rapid progression of 

the process|7, 8, 10, 12]. 

In case of superficial caries, as the SEM shows, the zone 

of enamel destruction has a honeycomb - like appearance. The 

changed areas of the enamel surface alternate with the 

unchanged ones. On the surface of the enamel subjected to 

destruction, there is a greater number of different overlays. 

The progression of superficial caries leads to the loss of 

enamel in the affected area and the exposure of dentin [2, 7, 8, 

10]. 

Areas of enamel damage in superficial caries have 

different sizes and depths. In this case, the areas of honeycomb-

like (surface) destruction of enamel alternate with areas of 

deeper destruction, where the structure of dentin is traced. At the 

same time, the dentin undergoes significant changes. Expanded 

dentine tubes are irregular in shape and are usually filled with 

detritus and microorganisms. The edges of the snake, which have 

preserved their integrity, seem to hang over the exposed and 

structurally altered dentin [7, 8, 10]. 

The microrelief of the tooth surface in caries is 

characterized by polymorphism. In the preserved areas of the 

enamel, deep cracks appear, in which the enamel prisms are 

clearly visible. The microspaces between the enamel prizes 

expand significantly.The prisms themselves are characterized by 

pronounced polymorphism [7, 8, 10]. 

Thus, studies of the structural organization of enamel and 

dentin conducted with the help of SEM show that during caries, 

the hard tissues of the tooth undergo pronounced changes. These 

changes indicate a visible violation of the integrity of the enamel 

and dentin and an increase in the permeability of the tooth to 

foreign agents located on the damaged structures, primarily 

various microorganisms. 

 Of the hormonal factors, the leading one in the 

pathological changes in the hard tissues of the teeth is a violation 

of the function of the parathyroid glands with corresponding 

shifts in the regulation of the calcium-potassium balance. 

Parathyroid hormones also inhibit the resorption of phosphorus 

a in the renal tubules, leading to a loss of phosphorus in the urine 

and a decrease in its level in the blood. Its recovery occurs due 

to the mobilization of calcium-phosphorus compounds from 

bone depots. Shifts in the production of thyroid hormones, 

estrogens, and especially androgens, including those produced 

by the adrenal glands, cause a violation of mineral metabolism 

and changes in the hard tissues of teeth and bones [2, 3, 5, 6, 11]. 

In the formed teeth, the influence of causal factors is 

limited to a decrease in the degree of mineralization. The clinical 

manifestation of this is a decrease in the mechanical properties 

of the teeth, as a result of which pathological erasability 

develops(2, 3, 5, 6, 11]. 

SEM studies have shown that near the zone of formation 

of defects caused by pathological erasure, the smooth, densest 

surface layer of enamel breaks off, and rather randomly arranged 

bundles of enamel prisms are exposed.The surface of the defect 

at the initial stages of tooth erasure, when the lower layers of 

enamel are on the surface, looks rather uneven. It is a relief 

formed by chaotically arranged ridges, depressions, pits and 

furrows [2, 5, 3, 6, 11]. 

At large magnifications, enamel prisms have the 

appearance of an oval amorphous mass that does not have the 

pronounced symmetry and structure inherent in a healthy tooth. 

Detritical masses are determined on the surface of the ridges 

[6].With a deeper process of erasure, the damaged surfaces of 

the teeth are transformed dentin. The lumen of the dentine 

tubules has different sizes. They lose their characteristic 

symmetry.The dentine layer of the tooth with pathological 

erasability is a chaotically arranged, anastomosing ridges with 

each other, between which the mouths of the dentine tubules are 

determined. On the surface of the ridges, the mouths of the tubes, 

amorphous masses are determined, which are detritus.The 

surface is exposed fiber structures of dentin with sharply 

deformed tubules. Detritus and other overlays, including 

microorganisms, are detected on the surface of exposed dentin 

[6, 18, 19]. 

With pronounced pathological erasability, the damaged 

surfaces of the teeth are often completely covered with masses 

of detritus, shaped elements of blood and microorganisms. 

Studies conducted with the help of SEM have shown that 

with pathological erasure, there is not only a loss of mass of hard 

tooth tissues, both enamel and dentin, but also significant 

changes in their ultrastructure. This applies to both enamel 

prisms, which lose their characteristic shape, and dentine 

tubules. The latter become anisomorphic, and detritus and 

microorganisms are often located on the surface of the exposed 

dentin [5, 6, 11]. 
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Along with caries, the most common type of pathology 

of hard tissues are wedge-shaped defects. They have a 

pronounced tendency to increase in prevalence. However, the 

morphological features of teeth with wedge-shaped defects, 

especially their ultrastructural architectonics, have not been 

sufficiently studied [2, 11]. 

SEM allowed us to refine the understanding of the three-

dimensional spatial organization of the hard tissues of the tooth-

enamel and dentin in wedge-shaped defects [2, 11]. 

In the areas of formation of wedge-shaped defects, the 

enamel is not determined, but there are characteristic depressions 

that justify the terminological definition of this type of hard 

tissue lesion. 

The surface of the defect is a relief formed by ridges, 

depressions, pits and furrows without a certain order and 

symmetry. The dentine tubules, with their characteristic certain 

symmetry of arrangement, are not determined. Dentin is 

represented by randomly arranged, intertwined fibers and an 

amorphous substance between them. Often, detritus and other 

overlays, including microorganisms, are located on the surface 

of the exposed dentin[2, 11, 13, 14, 16-20]. 

At large magnifications, the relief of the enamel-free 

dentin surface in the area of the wedge-shaped defect appears 

significantly indented with uneven depressions and elevations. 

Along with the fibers, amorphous detritic masses and 

discrete,dense, rounded formations, which are probably 

microorganisms, are determined. 

In some areas, the fiber formations of dentin remain 

oriented in a certain direction, and here it is possible to trace the 

direction of the preserved dentine tubes [2, 11, 13, 14, 16-20]. 

The structure of the surface layers of enamel at the edge 

of the wedge-shaped defect is a fairly flat surface. However, even 

with small magnifications of the SEM, it can be seen that the 

bundles of enamel prisms are located rather loosely with large 

spaces between them. This determines the presence of 

irregularities and depressions on the surface of the snake. 

At large magnifications, clear-cut formations are revealed 

on the surface of enamel prisms. The enamel prisms themselves 

are thickened, straightened, and placed at a certain distance from 

one another. Detritus and other overlays, including 

microorganisms, are found on the surface of the exposed dentin 

[2]. 

The revealed changes in the surface of the teeth with 

wedge-shaped defects indicate both the absence of enamel, the 

exposure of dentin and its structural transformation in the defect 

zone, and significant changes in the enamel prisms near the 

wedge-shaped defects. 

     A brief analysis of the literature data, including the 

works of researchers in    Uzbekistan, showed that SEM is an 

indispensable method for studying the hard tissues of teeth in 

normal conditions, and especially in their pathology. SEM allows 

not only to show the features of the three-dimensional structure 

of hard tissues, but also to determine the ultrastructural basis of 

their pathological changes, which largely determines the tactics 

of the treatment measures. 
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