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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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meTods invertirebuli papilomebis mqone paci-
entebis kvlevisaTvis. invertirebuli papilomebi 
ufro xSirad diagnostirdeba T2-T3 stadiaze da 
zeda ybisa da cxavisebur wiaRebSi. inver-tireb-
uli papilomebis recidivi diagnostirda 7(18,9%) 

SemTxvevaSi recidivebis saSualo sixSiriT 14  
Tvis Semdeg. avtorebi daaskvnian, rom qirurgi-
uli mkurnaloba hiperostozis midamos mocile-
biT da irgvlivi qsovilebis lazeruli daSliT 
warmoadgens arCevis meTods. 

ENAMEL RESISTANCE IN CHILDREN WITH MALOCCLUSIONS

Smolyar N., Lesitskiy M., Bezvushko E., Fur N., Hordon-Zhura H.

Danylo Halytskiy Lviv National Medical University, Ukraine

Numerous studies indicate that the formation of caries re-
sistance of enamel is influenced by local and general factors 
[1,12,13,14,18]. An important condition for the formation of 
persistent enamel resistance, especially during its maturation, 
is mineralization. It is proved that complete mineralization 
provides considerable resistance of tooth enamel to acid and, 
conversely, insufficient mineralization contributes to the devel-
opment of caries. According to Chukhray NL [16] in caries re-
sistant enamel found it was founf more calcium, fluorine, phos-
phorus, magnesium, iron compared to caries susceptible enamel. 
Oral fluid has a significant effect on the formation of caries-re-
sistant enamel. According to Bezvushko EV [1,2], Vijayaprasad 
KE etc. [19] it was found that in caries-resistant individuals, 
the calcium content, mineralization potential of the oral fluid is 
higher than caries susceptible.

Decreased enamel caries resistance was revealed in persons 
with somatic pathology and living in environmentally unfavor-
able conditions [2,9,17]. Enamel resistance significantly reduces 
in the presence of plaque, which is the source of microorgan-
isms, the hearth of fermentation of carbohydrates and the forma-
tion of organic acids [3]. On the background of reduction of gen-
eral and local factors of resistance of an organism high activity 
of a microbial factor is shown, which also disturbs the processes 
of maturation of enamel [6,20,21].

Important role in the mineralization of enamel is also played 
by the processes of self-cleaning in the oral cavity, which are 
adversely affected by a number of local factors: the presence of 
malocclusions, especially the teeth crowding, retention points, 
bracket-systems, crowns, prosthetic structures, insufficient hy-
giene of the oral cavity. 

Clinical studies indicate that complications in the form of de-
mineralization often occur when used for the treatment of mal-
occlusion with fixed orthodontic appliance. That’s why there is 
a need for studies of enamel resistance in case of malocclusion 
and for the creation of adequate preventive measures for dental 
caries and periodontal diseases.

The purpose of the study is to evaluate the functional resis-
tance of enamel in individuals with malocclusions.

Material and methods. There were examined 579 children 
aged 12-16 years with malocclusions and was determined the 
functional enamel resistance. Among examined children were 
131 children (58,74±3,30%) with caries resistant enamel (CR), 
418 (41,26±3,30%) – with reduced resistance (RR) and caries 
susceptible enamel (CS). Classification by DA Calvelis (1957) 
was used for the diagnostics of malocclusions. The functional 
resistance of the enamel was evaluated using TER by Okushko 

VR, Kosareva LI. [8] in our modification [10]. To assess enamel 
resistance, children were divided into groups: caries-resistant 
enamel - resistance test 1-3 points, with reduced resistance - 
resistance test 4-5 points and caries-susceptible - more than 6 
points. All data obtained were subjected to statistical analysis 
using Student›s t test [5].

Results and discussion. The findings of the study testified 
that the prevalence of malocclusions in the examined children, 
on average, is 67,76±1,99%. There is a tendency to decrease 
with age the number of persons with orthodontic pathology 
among the examined group of children. Thus, it was found that 
from 12 to 16 years the prevalence of malocclusions decreased 
from 71,5±4,47% to 64,17±4,38%, p>0,05 (Fig.). It should be 
noted that the lowest incidence of malocclusions is found in the 
group of 16-year-old children. Moreover, from 12 to 13 years 
the prevalence of malocclusions decreases by 3,43%, from 13 
to 14 years - by 2,49%, from 14 to 15 years - by 0,72% (that is, 
almost kept at the same level), and by 16 years it is reduced by 
5,38%. The decrease in the prevalence of malocclusions in the 
examined children with age can be explained by the increase in 
the number of people undergoing orthodontic treatment due to 
increased motivation to improve their aesthetic appearance.

 

Fig. Prevalence of malocclusions in schoolchildren

In order to identify the relationship between enamel re-
sistance level and the presence of orthodontic pathology 
among the examined children, we performed an enamel 
resistance analysis in individuals with and without maloc-
clusions (Table 1). It was found that among children with 
caries resistant enamel, was revealed 35,22±2,48% persons 
with malocclusions and 51,97±3,75% without malocclusions 
(p<0.01), among children with reduced resistance and caries 
susceptible enamel the same difference is 64,78±2,48% and 
48,03±3,75%, p<0,01. 

%

Age
(in years)
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Table 1. Prevalence of dental anomalies in children 12-16 years depending on the enamel resistance (in %)
Age

 of children
(in years)

Number
of children 
(in general)

Children with CR enamel Children with RR and CS enamel

with malocclusion without malocclusion with malocclusion without malocclusion

12 102 35,62±5,60 44,83±9,23 64,38±5,60## 55,17±9,23
13 126 40,23±5,26 56,41±7,94 59,77±5,26# 43,59±7,59
14 114 32,90±5,39 47,37±8,10 60,53±5,39### 52,63±8,10
15 87 37,29±6,30 57,14±9,35 62,71±6,30## 42,86±9,35
16 120 29,87±5,22 53,49±7,61* 70,13±5,22### 46,51±7,61*

In general 549 35,22±2,48 51,97±3,75** 64,78±2,48### 48,03±3,75**
note: p1 - is the degree of certainty with respect to caries resistant children: * - р<0,05; ** - р<0,01; 

р2 - the degree of certainty between children with malocclusions with CR and RR-CS enamel: 
# - р<0,05; ## - р<0,01; #### - р<0,001

Table 2. Enamel resistance in children 12-16 years depending on the accumulated position of the teeth

Age of children
(in years)

Number of
 children with crowding

Children with CR enamel Children with RR and CS enamel
abs. % abs. %

12 28 8 28,57±8,54 20 71,43±8,54**
13 37 13 35,15±7,85 24 64,86±7,85*
14 33 10 32,30±8,00 23 69,70±8,00**
15 32 10 31,24±8,19 22 68,76±8,19**
16 50 13 26,00±6,20 37 74,00±6,20***

In general 180 54 30,00±3,42 126 70,00±3,42***
note: p1 is the degree of certainty with respect to caries resistant children: * - р<0,05; ** - р<0,01; ** - р<0,01

In the age aspect, it was found that among children with car-
ies resistant enamel from 12 to 16 years the number of persons 
with malocclusions is decreased by 16,14% (from 35,62±5,60% 
to 29,87±5,22%), whereas among children with reduced resis-
tance and caries susceptible enamel - increases by 8,93% (from 
64,38±5,60% to 70,13±5,22%). In children without malocclu-
sions, no clear tendencies or dependencies were observed re-
gardless of the level of enamel resistance.

Among all malocclusions, the most common is teeth crowd-
ing, which in the period of mixed dentition, according to various 
authors, reaches 35-50%. With the age, teeth crowding is almost 
self-regulating and in 80-90% cases from the period of mixed 
dentition goes into a period of permanent dentition with a preva-
lence of 69-72%. At the orthodontic appointment, this pathology 
occurs in 70% of patients and accompanies malocclusion in the 
sagittal, transversal, vertical directions. According to [4] from 
the period of mixed dentition to the permanent dentition the fre-
quency of crowding of the frontal teeth increases in 2 times. 

As among 12-16-year-old children, according to our research, 
180 persons from 549 persons had a crowding (32,79±2,00%), 
we studied enamel resistance in children with this orthodontic 
pathology (Table 2). Thus, it was found that, according to the 
average data, among all children with crowding, 30,00±3,42% 
had caries-resistant enamel, whereas 70,00±3,42% had enamel 
with reduced resistance and caries-susceptible enamel, p<0,001. 
Moreover, in the group of 12-year-old children caries-resistant 
enamel in the group of children with this pathology was in 2,5 
times less frequent than in children with the reduced resistance 
of enamel and CS enamel (p<0,01), in the group of 14-year-old 
children – in 2,16 times (p<0,01), in the group of 15-year-olds 
– in 2,20 times (p<0,01), in the group of children 16- year-old 
children – in 2,85 times (p <0,001).

It was found that among all children with teeth crowding was 
found 16,67±2,78% of persons with crowding of the upper teeth 

and 83,33±2,78% - with crowding of the lower teeth. The data 
obtained indicate that 30,00±3,42% of children with crowding 
had caries-resistant enamel, while 70,00±3,42% had reduced 
resistance and caries-susceptible enamel. Among children with 
caries resistant enamel, in 18,52±5,29% of the persons was di-
agnosed the crowding of the upper teeth and in 81,48±5,29% - 
crowding of the lower teeth, among children with reduced resis-
tance and caries susceptible enamel this ratio was 15,87±3,26% 
and 84,13±3,26%, respectively.

Thus, the results of the study showed that in children with CR 
enamel, malocclusions occure much more common compared to 
children with CS enamel. According to Chukhray NL, Vinar VA 
[16] in children of CS enamel, the structure of enamel is disturbed, 
which can be caused by disturbance of mineral metabolism, espe-
cially during the period of development and formation of the organ-
ism, including the dento-mandibular system. On the background of 
such disorders, there may be a tendency of development of dental 
caries and malocclusions. These data should be provided to chil-
dren with malocclusions during preventive measures.
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SUMMARY

ENAMEL RESISTANCE IN CHILDREN WITH MALOCCLUSIONS

Smolyar N., Lesitskiy M., Bezvushko E., Fur N., Hordon-Zhura H.

Danylo Halytskiy Lviv National Medical University, Ukraine

The purpose of the study was to evaluate the functional resis-
tance of enamel in children with malocclusions. Material and 
research methods: there were examined 579 children aged 12-
16 years with malocclusions and was determined the functional 
enamel resistance.

The data obtained in the study indicate that the prevalence 
of malocclusions among examined children, according to the 
average data, is 67,76±1,99%. There is a tendency to decrease 
the number of persons with orthodontic pathology with the age 
among the examined group of children. It was found that from 
12 to 16 years the prevalence of malocclusions decreases from 
71,5±4,47% to 64,17±4,38%, р>0,05. The lowest prevalence 
of malocclusions is found in the group of 16-year-old children. 
From 12 to 13 years the prevalence of malocclusions decreases 
by 3,43%, from 13 to 14 years – by 2,49%, from 14 to 15 years 
increases by 0,72%, and by 16 years decreases by 5,38%. The 
decrease in the prevalence of malocclusions in the group of ex-
amined children with age is explained by the increase in the num-
ber of persons who were orthodontic treated and were good mo-
tivated to improve their aesthetic appearance. Among children 
with caries resistant enamel (CR) 35,22±2,48% of persons were 
revealed with malocclusions and 51,97±3,75% - without maloc-

clusions, (р<0,01), among children with reduced enamel resis-
tance (RR) and caries susceptible enamel (CS) – 64,78±2,48% 
and 48,03±3,75%, respectively, p<0,01. Among children with 
CR enamel from 12 to 16 years, the number of persons with 
malocclusions decreases by 16,14% (from 35,62±5,60% to 
29,87±5,22%), and among children with RR and CS enamel – 
increases by 8,93% (from 64,38±5,60% to 70,13±5,22%). In 
children without malocclusions there are no clear trends, regard-
less of the enamel resistance level. It was found that among all 
children with crowding 30,00±3,42% persons had caries-resis-
tant enamel, and in 70,00±3,42% of children the enamel was 
reduced resistant or caries-susceptible, р<0,001.

Thus, the results of the study showed that in children with CR 
enamel, malocclusions are much more common than in chidren 
with RR and CS enamel. In children with CS enamel, the enamel 
structure is resolved, which can be caused by a violation of the 
mineral metabolism, especially during the period of develop-
ment and formation of the body. Against the background of such 
disorders, there may be susceptibility to the development of 
dental caries and malocclusions, which is important to consider 
when carrying out preventive measures.

Keywords: enamel resistance, children, malocclusions.
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Целью исследования явилась оценка функциональной 
резистентности эмали  у детей с зубочелюстными аномали-
ями. Функциональная  резистентность эмали определялась 
у 579 детей в возрасте 12-16 лет с зубочелюстными анома-
лиями (ЗЧА) и без них. Установлено, что распространен-
ность зубочелюстных аномалий у обследованных детей, 
в среднем, составляет 67,76±1,99%.  Показатели распро-
страненности ортодонтической патологии у детей с 12 до 
16 лет снижается с 71,5±4,47% до 64,17±4,38% (р>0,05), 
самый низкий показатель распространенности ЗЧА вы-
явлен у детей 16 лет. Установлено, что с 12 до 13 лет рас-
пространенность ЗЧА снижается на 3,43%, с 13 до 14 лет 
– на 2,49%, с 14 до 15 лет увеличивается на 0,72%, а к 16 
годам снижается на 5,38%. Снижение распространенности 
ЗЧА с возрастом объясняется увеличением числа детей, 
которые находились на ортодонтическом лечении и моти-
вированы улучшить свой эстетический вид. Среди детей с 
кариесрезистентной эмалью 35,22±2,48% пациентов были 
с ЗЧА, а у 51,97±3,75% - без ЗЧА (р<0,01), среди детей со 
сниженной резистентностью и кариесвосприимчивой эма-
лью - 64,78±2,48% и 48,03±3,75%, соответственно, р<0,01. 

У детей с кариесрезистентной эмалью с 12 до 16 лет распро-
страненность ЗЧА снижается с 35,62±5,60% до 29,87±5,22%, 
а у детей со сниженной резистентностью и кариесвосприим-
чивой эмалью  - увеличивается с 64,38±5,60% до 70,13±5,22%. 
У детей без зубочелюстных аномалий независимо от уровня 
резистентности эмали четких тенденций не прослеживается. 
Обнаружено, что среди всех детей со скученностью зубов 
30,00±3,42% имели кариесрезистентную эмаль, а 70,00±3,42% 
детей эмаль сниженной резистентности или кариесвосприим-
чива, р<0,001.

Таким образом, результаты исследования показали, что 
у детей с кариесрезистентной эмалью значительно чаще 
встречаются зубочелюстные аномалии в сравнении с деть-
ми с кариесвосприимчивой эмалью. У детей с кариесво-
сприимчивой эмалью нарушается ее структура, что, по всей 
вероятности, обусловлено нарушением минерального обме-
на, особенно в период развития и формирования организ-
ма. На фоне таких нарушений возникает восприимчивость 
к развитию кариеса зубов и зубочелюстных аномалий, что 
следует учитывать при проведении профилактических ме-
роприятий. 

РЕЗЮМЕ 

РЕЗИСТЕНТНОСТЬ ЭМАЛИ У ДЕТЕЙ С ЗУБОЧЕЛЮСТНЫМИ АНОМАЛИЯМИ

Смоляр Н.И., Лесицкий М.Ю., Безвушко Э.В., Фур Н.Б., Гордон-Жура Г.С.

Львовский национальный медицинский университет им. Данила Галицкого, Украина 

reziume

minanqris rezistentoba yba-kbilTa anomaliebis mqone bavSvebSi

n.smoliari, m.lesicki, e.bezvuSko, n.furi, g.gordon-Jura

lvovis danila galickis sax. erovnuli samedicino universiteti, ukraina

kvlevis mizans warmoadgenda minanqris rezis-
tentobis Sefaseba yba-kbilTa anomaliebis mqone 
bavSvebSi.
minanqris funqciuri rezistentoba ganesa-

zRvra 12-16 wlis asakis 579 bavSvs yba-kbilTa 
anomaliebiT da anomaliebis gareSe. dadgenilia, 
rom yba-kbilTa anomaliebis gavrceleba gamokvle-
ul bavSvebSi, saSualod, Seadgens 67,76±1,99%-s. 
gamovlinda orTodontiuli paTologiis Semci-
rebis tendencia asakTan erTad: 12-dan 16 wlamde 
yba-kbilTa anomaliebis gavrceleba Semcirda 
71,5±4,47%-dan 64,17±4,38%-mde (р>0,05); yvelaze da-
bali maCvenebeli aRiniSna 16 wlis asakis bavSveb-
Si. dadgenilia, rom 12-dan 13 wlamde yba-kbilTa 
anomaliebis gavrceleba mcirdeba  3,43%-iT, 
13-dan 14  wlamde - 2,49%-iT, 14-dan 15 wlamde 
izrdeba 0,72%-iT, xolo 16 wlisTvis mcirdeba 
5,38%-iT. es tendencia unda aixsnas im bavSvebis 
raodenobis matebiT, vinc imyofeboda orTodon-
tiul mkurnalobaze da motivirebulia esTeti-
kuri mdgomareobis gaumjobesebaze. kariesrezis-
tentuli minanqris mqone bavSvTa 35,22±2,48% iyo 
yba-kbilTa anomaliebiT,  51,97±3,75%  ki – anoma-
liebis gareSe (р<0,01), daqveiTebuli rezistento-
bis da kariesisadmi midrekili minanqris mqone 
bavSvebSi, Sesabamisad, 64,78±2,48% da 48,03±3,75% 

(р<0,01). kariesrezistentuli minanqris mqoneTa 
Soris yba-kbilTa anomaliebis gavrceleba 12-dan 
16 wlamde mcirdeba 35,62±5,60%-dan 29,87±5,22%-mde, 
xolo  daqveiTebuli rezistentobis da kariesi-
sadmi midrekili minanqris mqone bavSvebSi  izr-
deba  64,38±5,60%-dan  70,13±5,22%-mde. 
bavSvebSi yba-kbilTa anomaliebis gareSe, minan-

qris rezistentobis donis miuxedavad, mkafio 
tendencia ar ikveTeba.  dadgenilia, rom Tan-
kbilvis darRvevebis  mqone bavSvebis 30,00±3,42%-s 
hqonda kariesrezistentuli minanqari, bavSvebis 
70,00±3,42%-is minanqari iyo daqveiTebuli rezis-
tentobiT, an kariesisadmi midrekili (р<0,01).
amrigad, kvlevis Sedegebis mixedviT, karies-

rezistentuli minanqris mqone bavSvebSi yba-
kbilTa anomaliebis gavrcelebis sixSire me-
tia, vidre kariesisadmi midrekil bavSvebSi. 
am ukanaskneli kategoriis bavSvebSi irRveva 
minanqris struqtura, rac ganpirobebulia mine-
raluri cvlis darRveviT, gansakuTrebiT – or-
ganizmis ganviTarebis da formirebis periodSi. 
aseTi darRvevebis fonze viTardeba midrekile-
ba kbilebis kariesis da yba-kbilTa anomaliebis 
ganviTarebisadmi, rac gaTvaliswinebuli unda 
iyos profilaqtikuri RonisZiebebis gatarebi-
sas. 


