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Abstract. Introduction: Treatment of invasive forms of caries involves the removal of demineralized hard tooth 

tissues and the restoration of anatomical integrity using various types of restorative materials. The choice and conditions 

of use of these materials have clear indications. However, the durability of restorative structures, even with strict adher-

ence to the algorithm, is not always sufficient, especially among children living in areas with biogeochemical deficiencies. 

Objectives: The aim of this study was to analyze the prevalence of fillings made from different restorative 

materials in the permanent teeth of children living in lowland and mountainous geographical areas of the Transcarpathian 

region and to determine the percentage of defects in restorative structures over time. 

Methods: For the analysis, 525 medical records of dental patients (form 043) from two geographical areas of 

the Transcarpathian region were selected, specifically from Uzhhorod, University Dental Clinic LLC, and Rakhiv, the 

dental office of the Rakhiv District Hospital. The period of dental treatment covered was from 2018 to 2022. Paraclinical 

content analysis was performed to determine the number of direct and indirect restorative structures and to assess the 

occurrence of defects and their loss at 6 and 12 months post-treatment. Statistical probabilities and errors were determined 

using the computer program STATISTICA 6.1. 

Results. The rates of patient visits for the restoration of indirect restorations of permanent teeth in children living 

in the mountainous zone differ from those in children from the lowland zone of residence significantly after 6 months 

(4.0%; 2.1%; p<0.05), and not significantly after 12 months (10.0%; 10.5%; p>0.05).  Comparing the incidence of defects, 

impaired fixation, or loss of various types of restorative structures in permanent teeth in children living in lowland and 

mountainous areas of the Transcarpathian region, it was found that the most common defects or loss of fillings made of 

glass ionomer cements occurred both after 6 and 12 months. The percentage distribution of the appearance of defects or 

loss of restorative structures made in the permanent teeth of children living in the mountainous zone from glass ionomer 

cements, light-curing composites on indirect restorations is 6 months (7.2%, 6.0%, 4.0%, p>0.05) and 12 months (16.3%, 

11.1%, 10.0%, p>0.05). The differences are not significant. In the permanent teeth of children living in the low-lying 

area, the percentage of defects or loss of restorative structures made of glass ionomer cements, light-curing composites 

on indirect restorations is 6 months (6.7%, 4.4%, 2.1%, p<0.05) and 12 months (20.0%, 9.6%, 10.5%, p<0.05). The 

differences are significant. 

Conclusions: Thus, when comparing the percentage of defects in various restorative structures and their loss in 

the permanent teeth of children living in the lowland and mountainous areas of the Transcarpathian region, no significant 

differences were found. Specifically, for glass ionomer cements, the defect percentages were 6.7% and 7.2% after 6 

months (p > 0.05) and 20.0% and 16.3% after 12 months (p > 0.05). For direct composite restorations, the defect percent-

ages were 4.4% and 6.0% after 6 months (p > 0.05) and 9.6% and 11.1% after 12 months (p > 0.05). For indirect composite 

restorations, the defect percentages were 2.1% and 4.0% after 6 months (p > 0.05) and 10.5% and 10.0% after 12 months 

(p > 0.05). This indicates that the differences in the percentage of defects between the lowland and mountain zones are 

not statistically significant for any of the types of restorative structures during the specified periods. 

Keywords: permanent teeth, children, fillings, glass ionomer cements, direct restorations, indirect restorations, 

prevalence of filled teeth, mountainous and lowland geographical zones, Transcarpathia. 

 

Introduction and rationale of the study. Since 

the prevalence of caries among children is quite high ac-

cording to modern scientists [1-4], the effectiveness of 

treatment for this pathology requires further study. Treat-

ment of invasive forms of caries involves the removal of 

demineralized hard tooth tissues and restoration of ana-

tomical integrity using various types of restorative materi-

als, whose choice and conditions of use have clear indica-

tions [5-9]. For the treatment of caries in permanent teeth 

of children, direct methods of restoration with glass iono-

mer cements, composite materials, or compomers are used 

[10, 11]. The loss of more than a third of the tooth tissue is 

an indication for the use of indirect restorations, such as 

laboratory-made inlays or veneers [6, 11]. However, the 

durability of restorative structures, even with strict adher-

ence to the algorithm, is not always sufficiently long, es-

pecially among children living in areas with biogeochem-

ical deficiencies [12]. The present study was conducted to 

determine the frequency of use of different types of restor-

ative materials in children of the Transcarpathian region 

and to compare the rates in different geographical areas. 
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The aim of the study is to analyze the prevalence 

of fillings made from various restorative materials in the 

permanent teeth of children residing in lowland and moun-

tainous regions of the Transcarpathian area, and to deter-

mine the percentage of defects in these restorative struc-

tures over time. 

Materials and methods. For the analysis, 525 

medical records of dental patients (form 043) from two ge-

ographical areas of the Transcarpathian region were se-

lected, specifically from Uzhhorod, University Dental 

Clinic LLC, and Rakhiv, dental office of the Rakhiv Dis-

trict Hospital. The period of dental treatment was from 

2018 to 2022. Paraclinical content analysis was performed 

to determine the number of direct and indirect restorative 

structures and to assess the occurrence of defects in them 

and their loss 6 and 12 months after treatment. Statistical 

probabilities and errors were determined using the com-

puter program STATISTICA 6.1 [13]. 

Research results. According to the analysis of 

medical records, the total number of children with filled 

permanent teeth was 525. Among them, 345 were girls 

(65.7%) and 180 were boys (34.3%). The total number of 

filled permanent teeth was 1050, with 620 (59.0%) in girls 

and 430 (41.0%) in boys (Table 1). 
 

Table 1  

Distribution of Permanent dentition Teeth in the Examined Children 

Gender 

Accompdation 

Girls (п=345) Boys (п=180) Total (п=525) 

Абс. % Абс. % Абс. % 

Lowland zone (п=340) 390 37,1 240 22,9 630 60,0 

Mountainous area 

(п=185) 

230 21,9 190 18,1 420 40,0 

Total number of fillings 

(п=1050) 

620 59,0 430 41,0 1050 100,0 

Total (п=525) 345 65,7 180 34,3 525 100,0 

 
The distribution according to the zone of resi-

dence was as follows: in the lowland zone, 630 filled per-

manent teeth (60.0%) were identified, of which 390 were 

in girls (37.1%) and 240 in boys (22.9%). In the mountain-

ous zone, 420 filled permanent teeth (40.0%) were identi-

fied, including 230 in girls (21.9%) and 190 in boys 

(18.1%). 

The next step was to classify the filled teeth by 

group and material of the filling. In the permanent teeth, 

1050 fillings were made of light-curing composite materi-

als and glass ionomer cements using the direct method, 

i.e., direct restorations and indirect restorations of inlays 

and veneers (630 units in children living in lowland areas 

and 420 in mountainous areas). 

Among the 630 fillings in the permanent teeth of 

children living in the low-lying area of the Transcarpathian 

region, the largest group was made up of molar fillings 

(43.6% - 275 fillings), followed by incisor fillings (33.4% 

- 210 fillings), premolar fillings (13.5% - 85 fillings), and 

canine fillings (9.5% - 60 fillings). 

Regarding the material from which the restorative 

structures were made, the most common were direct resto-

rations, namely fillings made of light-curing composite 

materials (555 fillings - 88.1%), of which 240 were in mo-

lars (38.1%), 190 in incisors (30.2%), 80 in premolars 

(12.7%), and 45 in canines (7.1%). The group of teeth re-

stored with indirect restorations was much less common - 

veneers in the central teeth and inlays in the lateral teeth 

(9.5% - 60 units), of which 25 were in molars (3.9%), 20 

in incisors (3.2%), and 15 in canines (2.4%). Fillings made 

of glass ionomer cements amounted to 2.4% - 15 units, of 

which 10 were in molars (1.6%), and 5 in premolars 

(0.8%) (Figure 1). 

 

 
 

Fig. 1. Distribution of the prevalence of different restorative fillings in permanent teeth by tooth group in 

children living in the lowland zone. 
 

Among the 420 fillings in the permanent teeth of 

children living in the mountainous zone of the Transcarpa-

thian region, the largest group was made up of molar fill-

ings (52.4% - 220 units), followed by premolar fillings 

(20.2% - 85 units), incisor fillings (19.1% - 80 units), and 

canine fillings (8.3% - 35 units). 

Regarding the material from which the restorative 

structures were made, the most common were direct resto-

rations, namely fillings made of light-curing composite 
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materials (315 units - 75.0%), of which 155 were in molars 

(36.9%), 70 in incisors (16.7%), 65 in premolars (15.5%), 

and 25 in canines (5.9%). The group of teeth restored with 

fillings made of glass ionomer cements was much less 

prevalent, accounting for 13.1% - 55 units, of which 35 

were in molars (8.3%), and 20 in premolars (4.7%). Indi-

rect restorations - veneers in the central teeth and inlays in 

the posterior teeth - accounted for 11.9% - 50 units, of 

which 30 were in molars (7.2%), and 10 in incisors and 

canines (2.4%) (Figure 2). 

 

 
Fig. 2. Distribution of the prevalence of different restorative fillings in permanent teeth by tooth group in 

children living in a mountainous area. 

 

In patients living in the low-lying area and whose 

reason for treatment was defects or loss of fillings from 

permanent teeth made of glass ionomer cements, it was 

found that 6.7% - 1 filling fell out within 6 months after its 

placement in a molar. After 12 months, defects or loss of 

20.0% - 3 fillings were diagnosed, including 6.7% - 1 in 

premolars and 13.3% - 2 in molars of the total number of 

fillings placed. 

In patients living in the mountainous zone and 

whose reason for treatment was defects or loss of fillings 

from permanent teeth made of glass ionomer cements, it 

was found that 7.2% - 4 fillings had defects or fell out 

within 6 months after their placement, of which 5.4% - 3 

fillings were in molars, and 1.8% - 1 filling was in premo-

lars. After 12 months, 16.3% - 9 fillings were diagnosed 

with defects or loss, including 10.9% - 6 in molars, and 

5.4% - 3 in premolars of the total number of fillings placed. 

In patients living in the low-lying area and whose 

reason for treatment was defects or loss of fillings from 

permanent teeth made of light-curing composite materials, 

i.e., direct composite restorations, it was found that 4.4% - 

24 fillings had defects or fell out within 6 months after 

their placement, of which 2.7% - 15 fillings were in mo-

lars, 0.9% - 5 fillings in incisors, 0.6% - 3 in premolars, 

and 0.2% - 1 in canines. After 12 months, 9.6% - 53 fillings 

were diagnosed with loss or defects, including 5.8% - 32 

in molars, 1.8% - 10 in incisors, 1.6% - 9 in premolars and 

0.4% - 2 in canines of the total number of fillings placed.  

In patients living in the mountainous zone and 

whose reason for treatment was defects or loss of fillings 

from permanent teeth made of light-curing composite ma-

terials, i.e. direct composite restorations, it was found that 

6.0% - 19 fillings had defects or fell out within 6 months 

after their placement, of which 3.1% - 10 fillings in molars, 

1.3% - 4 fillings in incisors and premolars and 0.3% - 1 in 

canine. After 12 months, defects and loss of 11.1% - 35 

fillings were diagnosed, including 5.4% - 17 in molars, 

2.2% - 7 fillings in incisors and premolars, and 1.3% - 4 

fillings in canines of the total number of fillings placed 

In patients living in the low-lying area and whose 

reason for treatment was defects, impaired fixation and 

loss of indirect composite restorations, it was found that 

2.1% - 2 structures required restorations in molars within 

6 months after their placement, and after 12 months, 10.5% 

- 10 structures were diagnosed with loss of 10.5% - 10 

structures, including 6.3% - 6 in molars, and 2.1% - 2 in 

incisors and canines of the total number of placed fillings. 

(Figure 3). 
 

 
 

Fig. 3. Percentage distribution of defects or loss of fillings in permanent teeth of children living in a low-

lying area made of different restorative materials after 6 and 12 months. 
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In patients living in a mountainous area and 

whose reason for treatment was defects, impaired fixation 

and loss of indirect composite restorations, it was found 

that 4.0% - 4 structures required restorations in molars 

within 6 months after their placement, and after 12 months, 

10.0% - 5 structures were diagnosed with loss of 10.0% - 

5 structures, including 6.0% - 3 in molars, and 2.0% - 1 in 

incisors and canines of the total number of placed fillings.  

Figure 4 illustrates the percentage distribution of 

defects or loss of fillings in permanent teeth of children 

living in low-lying areas, made from different restorative 

materials, after 6 and 12 months. 
 

 
Fig. 4. Percentage distribution of defects or loss of fillings in permanent teeth of children living in low-

lying areas, made from different restorative materials, after 6 and 12 months. 

 
Discussion.The study of medical records of the 

children's population in the Transcarpathian region al-

lowed us to identify 1050 filled permanent teeth, of which 

630 were in children from lowland areas and 420 from 

mountainous areas.  

The next step was to classify the filled teeth by 

group and material of the filling. 

In the permanent teeth, 1050 fillings were made 

of light-curing composite materials and glass ionomer ce-

ments using the direct method, i.e., direct restorations and 

indirect restorations of inlays and veneers (630 units in 

children living in lowland areas and 420 in mountainous 

areas). 

In permanent teeth, direct restorations in perma-

nent molars made of light-curing composite materials pre-

vailed in 38.1% of cases (240 units) in children of the low-

land zone and in 36.9% of cases (155 units) in children of 

the mountainous zone. 

 The rates of loss or defects of fillings in perma-

nent teeth made of glass ionomer cements in children liv-

ing in the mountainous zone do not significantly differ 

from those in children from the lowland zone, namely after 

6 months (7.2%; 6.7%; p>0.05) and after 12 months 

(16.3%; 20.0%; p>0.05). The rates of loss or defects of 

light-curing composite fillings, i.e., direct restorations of 

permanent teeth in children living in the mountainous zone 

do not differ significantly from those in children from the 

lowland zone, namely after 6 months (6.0%; 4.4%; 

p>0.05) and after 12 months (11.1%; 9.6%; p>0.05). 

The rates of patient visits for the restoration of in-

direct restorations of permanent teeth in children living in 

the mountainous zone differ from those in children from 

the lowland zone of residence significantly after 6 months 

(4.0%; 2.1%; p<0.05), and not significantly after 12 

months (10.0%; 10.5%; p>0.05).  

Comparing the incidence of defects, impaired fix-

ation, or loss of various types of restorative structures in 

permanent teeth in children living in lowland and 

mountainous areas of the Transcarpathian region, it was 

found that the most common defects or loss of fillings 

made of glass ionomer cements occurred both after 6 and 

12 months. 

The percentage distribution of the appearance of 

defects or loss of restorative structures made in the perma-

nent teeth of children living in the mountainous zone from 

glass ionomer cements, light-curing composites on indi-

rect restorations is 6 months (7.2%, 6.0%, 4.0%, p>0.05) 

and 12 months (16.3%, 11.1%, 10.0%, p>0.05). The dif-

ferences are not significant.  

In the permanent teeth of children living in the 

low-lying area, the percentage of defects or loss of restor-

ative structures made of glass ionomer cements, light-cur-

ing composites on indirect restorations is 6 months (6.7%, 

4.4%, 2.1%, p<0.05) and 12 months (20.0%, 9.6%, 10.5%, 

p<0.05). The differences are significant. 

Conclusions. According to the obtained data, no 

statistically significant differences were found when com-

paring the percentages of defects in various restorative 

structures in the permanent teeth of children living in the 

lowland and mountain zones of the Transkarpathian re-

gion. This applies to both glass ionomer cements and direct 

and indirect composite restorations.  

Specifically: 

- For glass ionomer cements, after 6 months 

(6.7% in the lowland zone and 7.2% in the mountain zone) 

and after 12 months (20.0% in the lowland zone and 16.3% 

in the mountain zone), the p-value is greater than 0.05, in-

dicating no significant differences. 

- For direct composite restorations, after 6 months 

(4.4% in the lowland zone and 6.0% in the mountain zone) 

and after 12 months (9.6% in the lowland zone and 11.1% 

in the mountain zone), the p-value is also greater than 0.05. 

- For indirect composite restorations, after 6 

months (2.1% in the lowland zone and 4.0% in the moun-

tain zone) and after 12 months (10.5% in the lowland zone 
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and 10.0% in the mountain zone), the p-value is again 

greater than 0.05. 

This indicates that the differences in the percent-

age of defects between the lowland and mountain zones 

are not statistically significant for any of the types of re-

storative structures during the specified periods. 

Prospects for Further Research: Future re-

search will aim to analyze the correlations between the fre-

quency of filling loss from various restorative materials 

and the mineral composition of the hard tissues in perma-

nent teeth of children residing in different geographical 

zones of the Transcarpathian region. 
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Резюме. Вступ. Лікування інвазивних форм 

карієсу полягає у видаленні демінералізованих твер-

дих тканин зубів і відновленні анатомічної цілісності 

з використанням різних видів реставраційних матеріа-

лів, їх вибір й умови застосування мають чіткі покази. 

Проте довговічність відновлювальних конструкцій на-

віть при чіткому дотриманні алгоритму не завжди є до-

статньо тривалою, особливо серед дітей, котрі мешка-

ють у зонах біогеохімічних дефіцитів. 

Мета – проаналізувати поширеність пломб із 

різних відновлювальних матеріалів у постійних зубах 

дітей, котрі мешкають у низинній і гірській географіч-

них зонах Закарпатської області та встановити відсо-

ток появи дефектів відновлювальних конструкцій у 

динаміці спостереження. 

Методи дослідження. Для аналізу відібрано 

525 медичних карток стоматологічних хворих (форма 

043) з двох географічних зон Закарпатської області, зо-

крема м. Ужгород, ТОВ «Університетська стоматоло-

гічна поліклініка» та м. Рахів стоматологічний кабінет 

Рахівської районної лікарні, термін лікування зубів 

2018-2022 роки. Параклінічний контент-аналіз був 

здійснений із метою виокремлення кількості прямих і 

непрямих відновлювальних конструкцій та визна-

чення появи дефектів у них та їх випадіння через 6 та 

12 місяців після проведення лікування. З’ясування ста-

тистичних вірогідностей і похибок здійснювали з ви-

користанням комп’ютерної програми STATISTICA 6.1  

Висновки. Таким чином, при порівнянні від-

сотків появи дефектів різних відновлювальних конс-

трукцій і їх випадіння в постійних зубах дітей, які про-

живають в низинній та гірській зонах Закарпатської 

області, встановлено невірогідні відмінності при за-

стосуванні склоіономерних цементів як через 6 місяців 

(6,7%;7,2%; p>0,05) так і через 12 місяців 

(20,0%;16,3%; p>0,05); при прямих композитних рес-

тавраціях через 6 місяців (4,4%;6,0%; p>0,05) та через 

12 місяців (9,6%;11,1%; p>0,05); при непрямих компо-

зитних реставраціях через 6 місяців (2,1%;4,0%; 

p>0,05) та через 12 місяців (10,5%;10,0%; p>0,05). 

Ключові слова: постійні зуби, діти, пломби, 

склоіономерні цементи, прямі реставрації, непрямі ре-

ставрації, поширеність пломбованих зубів, гірська та 

низинна географічні зони, Закарпаття. 
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