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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
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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 Girls (m1=345) Boys (n1=180) Total (1=525)
Accompdation Abc. % Aoc. % Aobc. %
Lowland zone (1=340) 390 37,1 240 22,9 630 60,0
Mountainous area 230 21,9 190 18,1 420 40,0
(1=185)
Total number of fillings 620 59,0 430 41,0 1050 100,0
(n=1050)
Total (n=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
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(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).
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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
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(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
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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).
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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,

Indirect restorations
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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).

Direct composite restoration

10,5
For . 9.6
After 12 mont s . ()
21 4.4
After 6 months | Ss 6.7
0 5 10 15 20 25

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% -
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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.
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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
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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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Pe3stome. Beryn. JlikyBanHsi iHBa3uBHHX (hopm
Kapiecy moisirae y BHTAJCHHI JeMiHEpalTi30BaHUX TBEp-
JIUX TKaHUH 3yOiB 1 BIJTHOBJICHHI aHATOMIYHOI IUJTICHOCTI
3 BUKOPUCTAHHIM Pi3HHUX BHIIIB pECTaBpaILlifHAX MaTepia-
JiB, X BUOIp i yMOBH 3aCTOCYBaHHS MalOTh YiTKi ITOKa3H.
TIpoTe TOBroBiYHICTh BiTHOBIIOBATHHIX KOHCTPYKIIH Ha-
BITh IIPH YITKOMY JIOTPHMaHHI AJITOPUTMY HE 3aBXKIIH € J10-
CTaTHBO TPUBAJOIO, OCOOJIMBO Cepes NiTeH, KOTpi MemIKa-
I0Th Y 30HaX 0I0reOXiMIYHUX IE(IIUTIB.

Meta — npoaHai3yBaTH MOMIHPEHICTH IIIOMO i3
PI3HMX BITHOBIIIOBAILHUX MaTepialliB y MOCTIHHUX 3y0ax
ITeH, KOTPi MEIIKAIOTh Y HU3UHHIH 1 TipChKii reorpadig-
HHX 30HaxX 3akaprarchbkoi 00JlacTi Ta BCTAHOBHUTH BiCO-
TOK TOSIBH JE(PEKTIB BiAHOBIIOBAIFHUX KOHCTPYKIIH Yy
JUHAMIII CTIOCTEPEIKCHHS.

Metoaun mpocaimxenHs. s anamizy BimiOpaHO
525 MenuuHHUX KapTOK CTOMATOJOTIYHUX XBOpUX ((popma
043) 3 nBox reorpadiuHux 30H 3aKapraTchKoi 06IacTi, 30-
kpema M. Yxropon, TOB «YHiBepcuTeTchKa CTOMaTOINO-
TivHA MOJKIIiHIKa» Ta M. PaxiB cTomaTonoriqyanii kabiHeT
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PaxiBcbkoi paliOHHOI JTiKapHi, TEPMiH JIKyBaHHS 3yOiB
2018-2022 poxu. IlapaxmiHi4HHN KOHTEHT-aHai3 OyB
31iICHEHNH 13 METOI0 BUOKPEMIIEHHS KUTBKOCTI MPSIMUX 1
HENPSAMHX BiJHOBIIOBAIBHUX KOHCTPYKLIH Ta BH3Ha-
YeHHs TOsIBY JieeKTiB y HUX Ta iX BUNAIiHHA yepe3 6 Ta
12 MicsiB micis mpoBeIeHHs JTiIKyBaHH. 3’ ICyBaHHS CTa-
TUCTHYHHX BipOTiTHOCTEH 1 MOXMOOK 3/ICHIOBAIN 3 BU-
KopucTanHaM koM totepHoi mporpamu STATISTICA 6.1

BucnoBku. TakuM 4YMHOM, IpU HOPIBHSHHI Bif-
COTKIB TIOSIBH Je(DeKTiB Pi3HMUX BiTHOBIIOBAIEHUX KOHC-
TPYKUiH 1 IX BUNQiHHS B IOCTIHUX 3y0ax JIiTeH, sKi mpo-
JKIBAIOTh B HU3WHHIHM Ta TipChKil 30HaX 3aKapmaTchbKoi
o0JiacTi, BCTAaHOBJICHO HEBIPOTiIHI BiJMIHHOCTI IpHU 3a-
CTOCYBaHHI CKIIOIOHOMEPHHX IIEMEHTIB SIK depe3 6 MicAIiB
(6,7%;7,2%; p>0,05) Tak 1 wuepes 12 wmicsmiB
(20,0%;16,3%; p>0,05); mpu mpAMHUX KOMITIO3UTHHX pec-
TaBpailisfx uepe3 6 micsiis (4,4%:;6,0%; p>0,05) ta uepe3
12 micsmis (9,6%;11,1%; p>0,05); mpu HENPSIMUX KOMIIO-
3UTHHX pecTaBpalisx depe3 6 wicsauiB (2,1%:;4,0%;
p>0,05) Ta uepe3 12 micsuis (10,5%;10,0%; p>0,05).

Kirou4osi cioBa: nocriiini 3y0u, AiTH, MI0MOH,
CKJIOIOHOMEpHI IEMEHTH, MIPSIMIi pecTaBpallii, HermpsMi pe-
cTaBpallii, NOMIMpPEHICTh MI0MOOBaHUX 3y0iB, ripchKa Ta
HU3WHHA TeorpadiuHi 30HU, 3aKapHaTTs.
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