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1 Introduction
Dental caries is one of the most common diseases of the oral cavity. This problem is relevant

all over the world and has a significant impact on the quality of human life [1, 2]. Caries is a

progressive disease that causes demineralization, thereby weakening immune barriers and
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destroying the hard tissues of teeth [3]. In the absence of timely diagnosis and treatment at the
initial stages, caries spreads deep layers of enamel and dentin [5, 6]. Deep carious lesions cause
inflammation of the pulp, affecting the periapical region [7]. Based on the presence of this problem,
an active study of the prevalence of caries in different countries, depending on age, is being
conducted.

In clinical practice, the problem of preserving the damaged pulp of the tooth confronts the
doctor even when the pulp chamber remains unopened during the treatment of deep carious
lesions of the dentin, and there are no clinical signs of degenerative changes in the pulp and
periapical tissues.

It is known that the pulp performs plastic, protective, trophic and sensory functions [7-8].
One of the most important functions is plastic, characterized by the systemic formation of dentin.
Even in the period after teething, the pulp continues to produce dentin [10]. Reparative dentin can
also be obtained in response to physical or chemical damage [11]. At the same time, odontoblasts
retain their properties inside the newly formed tissue. Also, to maintain the viability of the pulp,
liquid and nutrients are transported into it [12-14].

2 Literature Review

There is an equally urgent problem today: deep caries. Deep caries is a pathological process
in which the lesion of the periculpar dentin occurs [15]. In this disease, the pulp is constantly
exposed to the environment: microbial toxins, temperature changes, mechanical trauma, and
intoxication with filling materials [16-17]. After various impacts, pulp cells have the internal ability
to regenerate, differentiate into odontoblasts and produce various proteins of the dentin matrix
during recovery [14, 17]. When the pathological process of exposure is eliminated before the pulp is
damaged, the regeneration process begins, and collagen synthesis occurs in this phase [18]. Thus,
the pulp has significant regenerative potential, and an inflammatory reaction in pulp tissues does

not always lead to irreversible damage to cells, which is confirmed in a number of studies [9, 19-20].

3 Method

A clinical case of a biological method of deep caries treatment with preservation of pulp vital
activity is presented below.

A 47-year-old patient complained of pain in the 3.6 tooth when eating solid food, also, a
reaction to temperature stimuli was observed, the patient notes the buildup of food between the 3.6
and 3.7 teeth, the pain appeared a month ago.

Objectively: there is a deep carious cavity on the chewing surface 3.6, probing is painful
along the bottom of the cavity, the reaction to cold is painful, short-term. In this clinical situation,
we observe an extensive defect located very close to the pulp chamber.

It is known that in order to quickly restore the vital activity of the pulp after a short-term
inflammatory reaction, it is necessary to take into account the bacterial factor [7, 17]. As a dressing,
it is usually recommended to use calcium hydroxide, which has:

1) bactericidal action; coagulation and dissolution of necrotic tissues;
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2) prevents bone resorption;

3) induces the formation of an osteocement apical barrier;

4) stimulates the formation of a dentine bridge (with direct pulp coating).

For the first time, these drugs became widely used in the 30s of the XX century, thanks to Dr.
Horman (Germany), who in his practice used "CALCYL" ("Calcil") with the composition: calcium

hydroxide and Ringer's solution - for the biological treatment of pulp [3, 7].

3.1 Materials and Methods
Dental material "Trioxident" (VladMiVa, Russia), distilled water.

The method of treatment with the use of the drug "Trioxident" included the following stages.
After anesthesia of the causal tooth, instrumental treatment of the carious cavity was carried
out (figure 1), drug treatment with antiseptics in low concentrations (0.06% solution of

chlorhexidine bigluconate).
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Figure 1. Instrumental treatment of the causal tooth of the carious caviy

Figure 2. Temporary seal made of Vitremer material

Dental material "Trioxident” was mixed at room temperature 18-23 ° C on a dry plate with a
dry clean plastic spatula in a powder/distilled water ratio of 3:1 for 30-40 seconds until a plastic

paste was obtained.
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Next, a thin layer (0.5 mm) was applied to the bottom of the carious cavity and pressed with
a dry, tight, sterile cotton swab with a therapeutic pad made of "Trioxidant", making sure that the
material did not get either on the mucous membrane or into the gingival furrow.

The material is cured within 10 minutes (final polymerization within 24 hours). The excess
of the introduced material located outside the cavity was removed with boron. We finished the
work by setting a temporary seal made of Vitremer material (Figure 2).

On the second visit (after 7-10 days), the electrical excitability of the pulp was monitored
and, in the absence of negative dynamics, the restoration of the tooth crown was performed using a

photocomposite (Figure 3).

b R

Figure 3. Restoration of the tooth crown using a photocomposite.

The control examination was repeated after 1, 3, 6, 12 and 24 months with mandatory
Electrodontodiagnostics and sighting radiography.
4 Results and Discussion

The criteria for the effectiveness of the biological method of pulpitis treatment using the
drug "Trioxident" at different stages of observation were:

1) the absence of complaints or the presence of a minor, short-term reaction to a
temperature stimulus;

2) painless percussion;

3) data of targeted X-ray examination (determination of changes in periapical tissues);

4) the state of electrical excitability of the tooth pulp according to the indications of
electrodontometry (should not exceed 10-15 pA). Evaluation of these indicators at all stages of
follow-up indicated that positive dynamics and good treatment outcomes were achieved in the

treatment of 21 teeth with a diagnosis of reversible pulpitis.

In three cases, the treatment outcomes were assessed by us as unsatisfactory. Complications
manifested themselves in the form of spontaneous aching pains, increasing pain from irritants,
pain when biting on a cured tooth (in 2 patients). One patient was diagnosed with pulp death -

without any clinical signs and complaints from the patient. We noted this complication after 4-6
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months according to the results of electrodontometry and X-ray examination (expansion of the
periodontal gap). The causes of such complications, in our opinion, could be diagnostic errors,
poorly performed mechanical and medical treatment of the carious cavity, or errors in applying a
therapeutic bandage.
5 Conclusion

The use of the Trioxident material in the treatment of pulpitis by the biological method
allows us to obtain positive results in 87.5% of cases (in 21 patients). The use of the material in the
clinic does not cause difficulties both when kneading and when applying it into a properly prepared
cavity. A necessary condition for the successful outcome of treatment is the competent informing
of the patient about the direction of therapeutic measures. Indications for the use of the material
are an accidentally opened tooth cavity during the treatment of a carious cavity, pulp hyperemia
and other forms of "reversible pulpitis" with mild complaints and electrodontometry readings of no
more than 25 mica. Contraindications to the use of this method with a specified diagnosis are:
acute diffuse pulpitis, chronic and exacerbation of chronic forms of pulpitis, periodontal fissure
enlargement by radiograph. Thus, the Trioxident material showed high efficiency and proved to be
convenient to use. In all cases, positive dynamics was revealed during the observation period.
Sealed packaging with a dosage of 0.5 g of powder in an amount of 10 sachets allows you to always
have a sterile preparation ready for use, preserved at a temperature of 5-25 C. The working time of
the Trioxident material is 10-15 minutes.

6 Availability of Data and Material

Data can be made available by contacting the corresponding author.
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