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VARIOUS METHODS OF PREPARATION OF HARD TISSUES OF TEETH AND THEIR 

COMPARATIVE CHARACTERISTICS 

Tailakova D.I., Tursunova G.J. 

 Bukhara State Medical Institute named after Abu Ali ibn Sino, Uzbekistan 

 Resume

Ultrasound preparation of teeth is an alternative to the traditional one and is characterized by a more

gentle effect on hard tissues while preserving clinically healthy tissues. The study of the effect of 

ultrasound preparation on the morphological structure of hard tissues of teeth in comparison with the 

traditional method. It is revealed that this method allows to preserve the structural features of enamel and 

dentin as much as possible, creating optimal conditions for high-quality edge fit and durability of 

restoration 

Keywords: ultrasound preparation of teeth, morphology of enamel and dentin, scanning microscopy of 

the tooth. 

TISHLARNING QATTIQ TO'QIMALARINI TAYYORLASHNING TURLI USULLARI VA 

ULARNING QIYOSIY XUSUSIYATLARI 

Tailakova D.I., Tursunova G.J. 

Abu Ali ibn Sino nomidagi Buxoro Davlat tibbiyot Instituti, O’zbekiston 

 Rezyume

Tishlarni ultratovush bilan tayyorlash an'anaviyga alternativa bo'lib, klinik jihatdan sog'lom

to'qimalarni saqlab, qattiq to'qimalarga yumshoq ta'sir ko'rsatadi. Ultratovush preparatining an'anaviy 

usul bilan taqqoslaganda tishlarning qattiq to'qimalarining morfologik tuzilishiga ta'sirini o'rganish. 

Ushbu usul emal va dentinning tarkibiy xususiyatlarini iloji boricha saqlab qolish, yuqori sifatli chekka 

va tiklanishning chidamliligi uchun maqbul sharoitlarni yaratishga imkon beradi 

Kalit so'zlar: ultratovushli tishlarni tayyorlash, emal va dentin morfologiyasi, raster tish mikroskopi. 

РАЗЛИЧНЫЕ МЕТОДЫ ПРЕПАРИРОВАНИЯ ТВЕРДЫХ ТКАНЕЙ ЗУБОВ И ИХ 

СРАВНИТЕЛЬНАЯ ХАРАКТЕРИСТИКА 

Тайлакова Д.И., Турсунова Г.Дж. 

Бухарский государственный медицинский институт имени Абу Али ибн Сино, Узбекистан 

 Резюме

Препарирование зубов ультразвуком является альтернативой традиционной и

характеризуется более щадящим воздействием на твердые ткани при сохранении клинически 

здоровых тканей. Проведено изучение влияния ультразвуковой подготовки на морфологическую 

структуру твердых тканей зубов в сравнении с традиционным методом. Выявлено, что данный 

метод позволяет максимально сохранить структурные особенности эмали и дентина, создавая 

оптимальные условия для качественного прилегания краев и долговечности реставрации. 

Ключевые слова: ультразвуковая препарировка зубов, морфология эмали и дентина, 

сканирующая микроскопия зуба. 

Relevance 

   mong all carious lesions, fissure dental caries occupies the first place  in  terms  of  prevalence,  in  this

   regard, the improvement of its treatment methods is relevant. Despite the high quality of the filling 

materials used, according to the long-term results of treatment, recurrent and secondary fissure caries is 
observed in 25% of cases. This is due to poor-quality fissure cleaning, stress effects on weakly mineralized 

enamel of acid etching or insufficient adhesion of the sealing preparation. The cause of the complication may 

А
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also be excessive expansion of the fissure and weakening of the enamel walls during its mechanical 

preparation 

The kinetic energy of rotating tools is excessive and is distributed unevenly over the treated surface, which 

causes heating of tooth tissues, uneven preparation, microcracks of enamel and dentin. In modern literature, 

the principle of gentle preparation of hard tissues, the creation of "tunnels", "bridges", etc. is actively 

promoted. 

In recent decades, oscillating instruments have become widespread, which include air and piezoelectric 

scalers that create vibrations with sound and ultrasonic frequency. For the preparation of teeth, special nozzles 

with diamond chips of various shapes and sizes are used. The preparation of hard tooth tissues by ultrasound 

has a number of advantages compared to a drill. The working pressure of the tip is much less than when 

processing with rotating tools. 

The absence of rough vibration and relatively little heat generation ensures a painless preparation. 

Currently, it has been proven that when treating carious cavities with ultrasound, only softened demineralized 

enamel and dentin are removed and healthy tooth tissues are not affected, which in turn determines the 

principle of biological expediency. 

The purpose of the work: 

Evaluation of the effect of ultrasound preparation on the morphological structure of hard tissues of teeth 

in comparison with the traditional method.  

Material and methods 
In the course of the work, 62 freshly removed teeth with fissure caries of dentin of class I according to 

Black were dissected. The main group consisted of 32 teeth prepared by ultrasound using a piezoelectric 

apparatus and a special set of ultrasonic nozzles of various shapes with diamond coating. The principle of 

ultrasonic dissection is that the affected tissues of the carious cavities are removed under the influence of 

acoustic cavitation.  

In the comparison group, the traditional preparation of 30 teeth with diamond borons with red and yellow 

markings was carried out. The microrelief was studied by electron microscopy using scanning electron 

microscopy. It allows you to conduct a direct study, with magnification from 32 to 20,000 times, followed 

by photo registration. The analysis of electronograms of the surface of the hard tissues of the tooth was started 

with small magnifications and brought to the upper limit. 

To register enamel damage, the following criteria were used: assessment of the extent of damage at the 

border of preparation and the depth of damage. The results of damage to the preparation boundary were 

evaluated in points: 0 points – the preparation boundary without structural changes; 1 point – limited damage 

to the perimeter of the prepared cavity; 2 points – damage occupies from ⅓ to ⅔ the perimeter of the prepared 

cavity; 3 points – more than ⅔ the perimeter of the cavity have enamel damage 

Result and discussion 

The depth of enamel damage was also assessed in points: 0 points – no damage; 1 point – damage takes 

up to ⅓ the thickness of the enamel; 2 points – damage takes up from ⅓ to ⅔ the thickness of the enamel; 3 

points – damage takes up more than ⅔ the thickness of the enamel. Qualitative and quantitative characteristics 

of dentin structural units were studied after preparation and after etching with 37% orthophosphoric acid: 0 

points – the lubricated layer covers the entire bottom of the prepared cavity; 1 point – the apertures of the 

dentine tubules are visible, closed with plugs of the lubricated layer; 2 points – up to ⅓ the surface of the 

prepared cavity with open mouths of the dentine tubules; 3 points – dentine tubes are open from ⅓ to ⅔ the 

area of the prepared cavity; 4 points – more than ⅔ the bottom surface is occupied by open dentine tubes. 

Then the percentage of the area occupied by open dentine tubes in the field of view was calculated. As a 

result of studying the electronograms of the tooth surface in the first group after ultrasound preparation, the 

cavity boundary was characterized by a smooth relief and a smooth transition to intact tissues (Fig. 1). At the 

same time, separate areas with traces of the edges of the diamond chips of the ultrasonic nozzle in the form 

of furrows were noted, which corresponded to type III – the damage occupies from ⅓ to ⅔ the perimeter of 

the prepared cavities (coefficient 2). On average, the damage to the enamel was 2.14 ± 0.26 points. The depth 

of damage in this group also did not exceed ⅔ from the surface, which corresponded to type III. The average 

values of the depth of damage were equal to 1.71 ± 0.18 points (Fig. 2). When analyzing electronograms in 

the comparison group during diamond boron preparation, the presence of pronounced furrows in the enamel, 
multiple chips in the form of usures formed under the influence of diamond chips and spreading along the 

entire perimeter of the cavity was noted. This corresponded to type IV – more than ⅔ of the perimeter of the 
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cavity have enamel damage (coefficient 3). The average value of the enamel damage coefficient was 

2.86±0.14 points.  

a)                                                              b) 

Fig.1  Border of preparation: a) by ultrasound method, b) by boron scores 

  damage extent coefficient:      damage depth coefficient 

  ultrasound dissection       traditional dissection 

Note – * the difference is significant compared to traditional dissection (p<0.05) 

Fig. 2 The values of the coefficients of enamel damage in different methods of preparation in points 

M + m 

The depth of the chips exceeded ⅔ of the enamel thickness, which corresponded to type IV damage 

(coefficient 3), averaging 2.91± 0.18 points. When characterizing the structure of dentin in the area of the 

bottom of the prepared cavity, it was revealed that in the main group, almost all the samples showed the 

apertures of dentine tubules closed with plugs of the lubricated layer. This corresponded to 0.82±0.12 

points. After etching, the smeared layer was absent on the studied surface, which was from ⅓ to ⅔ area 

(coefficient 3), which on average was equal to 2.99 ± 0.29 points (Fig. 3).          

19110 (48) 2022 «Òèááè±òäà ÿíãè êóí» ISSN 2181-712X. EISSN 2181-2187



 after dissection       after etching 

   ultrasound dissection           traditional dissection 

Note – * the difference is significant compared to traditional dissection (p<0.05) 

Fig.3 Values of coefficients of qualitative characteristics of dentin structural units at various methods 

of preparation in points, M+m 

In the group of teeth prepared with boron, a thick lubricated layer covered the entire bottom of the cavity 

on electronograms, traces of the tool in the form of circular furrows were traced. After exposure to 37% 

orthophosphoric acid, the open mouths of the dentine tubules were determined only on the surface 

(coefficient 2), which corresponded to 1.86 ± 0.26 points. Quantitative analysis revealed that in the main 

group, after etching, the area occupied by open dentine tubes in the field of view was 13.06 ±3.33%, and 

during preparation with boron 2.5 times less – 5.03± 0.66% (Fig. 4).  

a)                                                              b) 

Fig. 4 Dentine tubes in the field of view after etching:  a) ultrasound method     b) with boron 

Conclusion 
Thus, ultrasound preparation is characterized by a more gentle effect on the hard tissues of the tooth, 

compared with diamond boron, which provides low-traumatic treatment of caries and maximum preservation 
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of the structure of the hard tissues of the teeth. After processing, the surface looks smoothed, without chips 

and enamel usures. At the same time, separate furrows and stratifications are preserved, which are formed 

under the influence of a diamond ultrasonic nozzle. In dentin, the lubricated layer is less pronounced before 

etching and is eliminated by orthophosphoric acid almost throughout the prepared dentin. These advantages 

of the ultrasonic method of preparation allow us to create optimal conditions for filling carious cavities with 

high quality of the edge fit, which contributes to the durability of the restoration. 
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