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Summary

The eruption of permanent teeth in children is a complex physiological process that is important for the development of the
dentoalveolar system. The timing of eruption is a key indicator of biological age and prenosological diagnosis of children’s
health. The need to update research on this topic is due both to changes in society and the importance of modern data for pediatric
dentistry and public health.

The aim of the study was to determine the regional characteristics of the terms of eruption of permanent teeth in early mixed
dentition among children of Odesa.

Material and methods. Dental examination was performed on children aged 4 to 8 years of both sexes. The examination
was performed according to the generally accepted methodology, using standard dental instruments included in the examination
kit. The children were divided into groups according to age and sex. Patients were examined on the basis of age and period of
teeth eruption.

Results. The results of the study of the eruption of the permanent teeth of the upper and lower jaws in children aged
4.5-8.5 years in Odesa indicate an earlier eruption of the permanent teeth in girls. Thus, in girls the eruption of the first
permanent molars began at the age of 4.5 years and ended at the age of 6 years. In boys, the age of onset of first molar eruption
was 5 years and the age of completion was 6.5 years. It was found that the timing of the beginning and the end of the eruption of
the central permanent incisors of the upper jaw was the same in boys and girls (6 years), but the average duration of eruption was
different. The timing of the beginning and end of eruption of the upper lateral incisors was identical in boys and girls. However,
differences in the average terms of eruption of permanent upper lateral incisors were obtained. The analysis of the results of
the terms of eruption of the central permanent incisors of the lower jaw in boys and girls shows the same terms of beginning of
eruption and average terms of eruption of these teeth. However, there were differences in the time of the end of eruption. The
beginning of the eruption of the permanent central incisors of the upper jaw was noted earlier (at the age of 6 years) than the data
given in the modern dental manuals of Ukraine and was completed at the age of 8 years. The age of the beginning and the end
of eruption was one year earlier than the generally accepted data. The data on the time of eruption of the first permanent molars
and incisors obtained as a result of the study are necessary for planning programs for prevention of dental caries in children in
the period of early replacement dentition. The data obtained as a result of the study indicate the need for further epidemiological
studies in other regions of Ukraine in order to establish the current national norms for the eruption of permanent teeth in children.

Conclusion. The discrepancy between the dates of eruption of permanent incisors and molars in Odesa children and the
standard dates of eruption of teeth was revealed, which indicates the need to clarify them in each region. Gender differences
were found — earlier eruption of permanent teeth in girls. The data of the conducted research substantiate the necessity to revise
the terms of caries prophylaxis in Odessa children and the necessity to conduct in-depth examination of children with violation
of the terms of teeth eruption.
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Introduction

The eruption of permanent teeth is a complex, not fully
understood physiological process that is an important stage
in the development of the child’s dentoalveolar system
[1-3, 16-18, 21-24]. This process, along with growth
indicators, is an important criterion for determining
a child’s developmental level and biological age [4].
Changes in the timing of eruption may indicate possible
disorders of physical development and are included in the
International Classification of Diseases, 10th Revision
(K00.6 Disturbances in tooth eruption) [5]. In addition,
biological maturity and tooth eruption are among the
main criteria for prenosologic diagnosis of early health
deterioration in children [4, 6]. This determines special
attention to dental eruption as an important indicator of
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sanitary and epidemiological condition of the region,
possible anthropogenic environmental pollution, social and
economic status of the population. Taking into account the
ongoing processes of acceleration of children and socio-
economic changes in Ukraine, the regional data of tooth
eruption should be updated and adjusted [7].

The analysis of literature shows that the last fundamental
studies on the timing of eruption of teeth in children in the
city of Odesa were carried out long enough ago, which
indicates the necessity of such studies and the relevance
of the task at hand.

The timing of eruption presented in modern educational
materials has certain differences [8-10]. Table 1 shows the
current norms for eruption of permanent teeth in children,
which are included in modern dental teaching aids in Ukraine.
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Table 1

Norms for the eruption of permanent first molars and incisors in children as presented in modern Ukrainian
teaching aids

Melnik V.S. et al. 2019 Khomenko L.O. et al. 2018
Kaskova L.F. et al.
Teeth 2011 Lower Upper Lower Upper
jaw jaw jaw jaw
Central incisor 6-8 6-7 7-8 6-7 7-8
Lateral incisor 8-9 7-8 8-9 7-8 8-9
First molar 6 5-7 5-7 5-6 6-7

In somatically healthy children, the eruption of
permanent teeth should occur at specific time intervals
[11, 12]. Changes in the timing of eruption may indicate the
influence of a number of factors. These include the child’s
diet, region of residence, presence of general medical
conditions, and climatic conditions of residence [12-14,
18, 20, 25]. In addition, the process of tooth eruption is
genetically determined [15, 19].

In view of the above, it seems to be an important
task of pediatric dentistry to determine the real modern
dates of tooth eruption, without which it is impossible
to fully determine the age groups for the implementation
of community prevention programs in pediatric dentistry
aimed at preventing the development of major dental
diseases in children.

Aim of the study —to determine the regional terms
of molars and incisors eruption in children of the city of
Odesa at the present time.

Material and methods

We conducted a dental examination of children aged
4 to 8 years of both sexes. The dental examination was
conducted in the dental office at the clinical base of the
Department of Pediatric Dentistry of Odesa National
Medical University (Department of Pediatric Dental Health
of the Multidisciplinary Medical Center of ONMedU) and
the Department of Epidemiology and Prevention of Major
Dental Diseases, Pediatric Dentistry and Orthodontics of
SE «Institute of Stomatology and Maxillofacial Surgery
of the National Academy of Medical Sciences of Ukraine»
(SE «ISMFS NAMS»). The data of the examination
were recorded in the charts of dental examination of
the oral cavity of the child developed in the Department
of pediatric dentistry of SE «ISMFS NAMS». The
examination was performed according to the generally
accepted methodology using standard dental instruments
included in the examination kit. Children were divided into
groups according to age and sex. Patients were examined
according to the following scheme: the child’s full day age,
dental formula, and the degree of eruption of permanent
teeth were recorded. The age at which a tooth erupted in
5 % of the patients was considered as the beginning of
eruption; the age at which a tooth erupted in 50 % of the
patients was considered as the mean age of eruption; the
age at which a tooth erupted in 95 % or more of the patients
was considered as the end of eruption.

The results were processed by variational statistical
analysis methods using Microsoft Office Excel 2016
software.

Results and discussion

The results of the children’s examination presented in
the tables 2 (eruption of permanent teeth of upper jaw in
children 4,5-8,5 years old in Odesa, %) and 3 (eruption of
permanent teeth of lower jaw in children 4,5-8,5 years old
in Odesa, %) indicate earlier eruption of permanent teeth
in girls. Thus, the first permanent molars of the upper jaw
erupted in 8 % of the girls aged 4.5 years, the right lower
permanent molar was found in 6 % of the examined girls,
and the right one in 8 % of the girls. At the same age, the
lower first permanent molars erupted in 4 % of the boys
and the upper first permanent molars in 2 % of the boys
examined at the age of 4.5 years. It is worth noting that
in some children the lower central incisors erupted before
the molars.

The eruption of the lower central incisors was often
asymmetrical (unpaired), with the left lower central incisor
erupting first more often in girls. Thus, in 4 % of girls, the
left central incisor was identified, while the right central
incisor had not yet changed. It should be emphasized
that the violation of the pairing was observed more often
in the eruption of the lower permanent incisors than in
the eruption of the first permanent molars. In addition,
a tendency to earlier eruption of the right central incisor of
the lower jaw than the left one was observed in boys. Thus,
the lower right central incisor erupted in 68 % of the boys
studied at the age of 5.5 years, and the left central incisor
erupted in only 60 % of the boys at this age. The opposite
trend was observed in girls. The left lower central incisor
erupted in 66 % of the girls examined at the age of 5.5
years, and the right lower incisor erupted in only 60 % of
the girls examined.

It should be noted that the process of physiological
change of teeth of upper frontal sextant in both boys and
girls is characterized by violation of symmetry of eruption
of central and lateral incisors. At the same time, there was
no violation of the eruption sequence in the upper frontal
sextant. The eruption of the upper lateral incisors occurred
after the eruption of the central incisors.

The eruption of permanent maxillary central incisors in
girls was more symmetrical than the change of maxillary
lateral incisors. Thus, 84 % of the examined girls at the age
of 7.5 years had both right and left permanent maxillary
incisors, right maxillary lateral incisors in 60 %, and left
maxillary lateral incisors in 66 % of the examined girls
at this age. The upper lateral incisors erupt later than
any other teeth in the upper jaw. None of the children
examined under the age of 6 years had permanent upper
lateral incisors.
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Table 2
The eruption of permanent teeth of the upper jaw in children 4.5-8.5 years old in Odesa (%)
Tooth
Age Sex 16 12 11 2.1 2.2 2.6
45 Boys (n=50) 2 0 0 0 0 2
' Girls (n=50) 8 0 0 0 0 8
5 Boys (n=50) 34 0 0 0 0 36
Girls (n=50) 52 0 0 0 0 50
- Boys (n=50) 74 0 0 0 0 70
’ Girls (n=50) 78 0 2 2 0 72
5 Boys (n=50) 86 2 8 6 0 84
Girls (n=50) 96 4 10 12 6 98
65 Boys (n=50) 98 16 34 30 16 98
’ Girls (n=50) 96 20 50 54 18 96
- Boys (n=50) 98 38 64 68 36 98
Girls (n=50) 98 46 72 72 48 98
75 Boys (n=50) 98 44 80 78 40 98
' Girls (n=50) 100 60 84 84 66 100
8 Boys (n=50) 100 80 98 96 84 100
Girls (n=50) 100 86 98 98 92 100
85 Boys (n=50) 100 96 98 96 96 100
' Girls (n=50) 100 98 98 98 98 100
Table 3
The eruption of permanent teeth of the lower jaw in children 4.5-8.5 years old in Odesa (%)
Tooth
Age Sex 46 4.2 4.1 3.1 32 | 36
45 Boys (n=50) 4 0 4 2 0 4
' Girls (n=50) 6 0 0 4 0 8
5 Boys (n=50) 40 0 34 30 0 42
Girls (n=50) 44 0 38 44 0 42
- Boys (n=50) 76 0 68 60 0 72
' Girls (n=50) 78 0 60 66 0 78
6 Boys (n=50) 88 20 74 70 22 88
Girls (n=50) 96 28 72 70 20 96
6.5 Boys (n=50) 96 40 86 86 38 98
' Girls (n=50) 96 44 98 96 44 96
7 Boys (n=50) 98 52 96 96 50 96
Girls (n=50) 98 74 100 98 76 98
75 Boys (n=50) 98 82 98 100 84 100
' Girls (n=50) 100 88 100 100 84 98
8 Boys (n=50) 100 90 100 100 92 100
Girls (n=50) 100 94 98 98 94 100
85 Boys (n=50) 100 96 100 100 96 100
' Girls (n=50) 100 98 100 100 98 100

As a result of the conducted research the terms of
beginning, completion and average terms of teeth eruption
in the early mixed dentition of Odesa children have been
determined. Earlier terms of teeth eruption in girls than
in boys are noted. Thus, in girls the eruption of the first
permanent molars began at the age of 4.5 years and ended
at the age of 6 years. In boys, the age of the beginning of
the eruption of the first molars was 5 years, and the age of
its completion was 6.5 years (Fig. 1).

It was found that the time of the beginning and the end
of the eruption of the central permanent incisors of the upper
jaw coincided in boys and girls (6 years), but the average
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period of eruption differed (Fig. 2). Thus, the average period
of eruption of 1.1 and 2.1 teeth was 6.5 years in girls and 7
years in boys. The age of the end of eruption of permanent
central incisors in the upper jaw was 6.5 years in girls and 7
years in boys. The end of eruption of 1.1 and 2.1 teeth should
be considered at the age of 8 years. It is also worth noting the
identical timing of the beginning and the end of eruption of
upper lateral incisors in boys and girls (beginning at 6.5 years
and ending at 8.5 years). However, there were differences in
the average dates of eruption of permanent lateral incisors in
the upper jaw. Thus, in girls the average time of eruption of
teeth 1.2 and 2.2-7.5 years, and in boys— 8 years.
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Fig. 1. Terms of eruption of the first permanent molars in Odesa children

Fig. 2. Terms of eruption of permanent incisors of the maxilla in Odesa children

The analysis of the results of the terms of eruption of
the central permanent incisors of the lower jaw in boys
and girls shows the same time of the beginning of eruption
and the average time of eruption of these teeth (Fig. 3).
However, there were differences in the timing of the end
of eruption. The established age of end of eruption of 3.1
and 4.1 teeth was 7 years in boys and 6.5 years in girls.
The ages of beginning, middle, and end of eruption of 3.2
and 4.2 teeth in boys and girls coincided.

As a result of the study the regional terms of eruption of
teeth in Odesa children in early dentition were determined,
which are presented in Table 4. Analyzing the eruption terms

determined as a result of the study and the data given in
modern dental teaching aids (Table 1), it is necessary to note
the discrepancies in the eruption terms of some teeth. Thus,
an earlier onset of eruption of the first permanent molars
in children (4.5 years of age) and no significant difference
between the eruption dates of upper and lower molars were
noted. An earlier onset of eruption of the lower permanent
central incisors (5 years of age) was found. The eruption of
the lower lateral incisors also showed some differences. Earlier
onset of eruption of 3.2 and 4.2 teeth (6 years of age) was noted.
The lower lateral incisors had the longest period between the
beginning and the end of eruption (from 6 to 8.5 years).

Fig. 3. Terms of eruption of permanent mandibular incisors in Odesa children
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Table 4
Terms of tooth eruption in children of Odesa
Term Teeth
1.6 1.2 1.1 2.1 2.2 2.6 3.6 3.2 3.1 4.1 4.2 4.6
Initial 4,5 6,5 6 6 6,5 4,5 4,5 6 5 5 6 4,5
Middle 5,5 7,5 7 7 7,5 5,5 5,5 7 5,5 5,5 7 5,5
Ending 6,5 8,5 8 8 8,5 6,5 6,5 8,5 7 7 8,5 6,5

The beginning of the eruption of the permanent central
incisors of the upper jaw was noted earlier (at the age of 6
years) than the data given in the modern dentistry manuals
of Ukraine, and it was completed at the age of 8 years. The
ages of the beginning and the end of the eruption of 1.2 and
2.2 teeth were 6.5 and 8.5 years, respectively, which is one
year earlier than the generally accepted data.

The data obtained as a result of the study on the timing
of eruption of the first permanent molars and incisors are
necessary for planning programs for prevention of dental
caries in children during the early replacement dentition.
The current data on tooth eruption should be taken into
account in the planning of work in the children’s dental
clinic, as well as in the comprehensive assessment of the
child’s development.

The data obtained as a result of the study indicate the
need for further epidemiological studies in other regions
of Ukraine in order to establish modern national norms for
the eruption of permanent teeth in children.

Conclusions

1. The conducted studies on eruption conditions of
permanent incisors and molars in Odesa children show
their discrepancy with the standard eruption conditions,
which indicates the necessity of their clarification in each
region.
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PET'TOHAJBHI OCOBJAMBOCTI TEPMIHIB [IPOPI3YBAHHS NOCTIMHUX 3YBIB Y PAHHBOMY
3SMIHHOMY IIPUKYCI B JITEA MICTA OJECH

B. B. I'opoxoscokuitt, 0. B. /lenvea?, C. B. Ckynvcoka®, B. M. [loumap?

OnecbKuii HANIOHANLHUI MeTUYHUI YHiBepcuTeT?
(m. Oneca, Ykpaina)
Jep:xkaBHa ycTaHoBa «[HCTHTYT cTOMATOJIOTII Ta e enHo-1uLeBOI Xipyprii HanionaibHoi akaneMii MeITHYHUX HAYK
Yrpainu»?
(m. Oneca, Ykpaina)
KomyHajibHe HeKoMepiiiHe mixnpueMcTBo BijlouepkiBebKoi MichbKoi paan «{UTS4a CTOMATOJIOTIYHA MOTIKIiHiKa»®
(m. Bina [epkBa, Ykpaina)

Pesrome.

[Ipopi3zyBaHHs NOCTIHHUX 3y0iB y AiTeil — ckiIagHuil (i3i0N0TiYHUI TpolLec, BAXIUBUN sl PO3BUTKY 3yOOIIENenHOT CUCTEMH.
TepMminu npopizyBaHHs € KJIIOYOBUM IMOKAa3HUKOM OiOJIOTIYHOTO BiKy Ta JOHO30JIOTIYHOI 1iarHOCTUKH 370poB’st niteit. HeoOxinHicTh
aKTyanizalii 0Ci/PKeHb Ha 1[0 TeMy 00yMOBJICHA SIK 3MiHaMH B CYCIUIBCTBI, TaK i BXKJIMBICTIO Cy4aCHUX JaHUX UL JUTSYOI CTOMA-
TOJIOTIT Ta OXOPOHU 3/J0POB’sI.

MeTa qocizkeHHsI — BU3HAUYUTH PErioHajIbHi 0COOIMBOCTI TEPMiHIB MPOpPi3yBaHHs MOCTIHHUX 3y0iB y paHHBOMY 3MIlIAHOMY
npuKyci y aiteit micra Onecu.

Marepiax i meTonu. [IpoBeneHo cTomarooridue 00CTexXeHH s JiTeid BikoM Bif 4 10 8 pokiB 000X crareil. OOCTeKEHHS IPOBOIMIH
3a 3araJbHONPHHHATOI0 METOAUKOIO 3 BUKOPUCTAHHAM CTAHAAPTHOTO CTOMATOJIOIIYHOIO iHCTPYMEHTApiio, 110 BXOAUTH 10 HabOpy
Jutst oocTexxenHs. itk Oynu po3noaiieHi Ha TPy BiAMOBIIHO 10 BiKy Ta cTati. [lamieHTiB 00cTeXKyBanyu Ha OCHOBI 3HAYECHb BIiKYy Ta
nepiony mpopizyBaHHs 3y0iB.

Pesyabraru. PesynbraTi 00CTe)KeHHS TPOpi3yBaHHs MOCTIHHUX 3y0iB BEPXHBOI Ta HIKHBOT Iernen y aiteit 4,5-8,5 pokis M. Onecu
CBiIYaTh PO OLIBII paHHE MPOPi3yBaHHs MOCTIHUX 3y0iB y AiB4aTOK. Tak, y MiBYaTOK MPOPi3yBaHHS MEPIIUX MOCTIHHUX MOJISIPIB
noyanocs y Biti 4,5 pokiB i 3akiHIMIOCS y Billi 6 poKiB. Y XJIOMYMKIB BiK [TOYATKy MPOPi3yBaHHS MEPIINX MOJSPIB CTAHOBHUB 5 POKIB,
a BiK 3aBepiueHHs — 6,5 pokiB. BcTtaHOBIIGHO, 1110 TEPMiHHM MOYATKY 1 3aKiHUSHHS [TPOPi3yBaHHs IEHTPAIBHUX MOCTIIHUX Pi3LiB BEpXHBOT
1eseny 30iraucst y XJI0m4IuKiB i aiBuatok (6 pokiB), ane cepeHiil mepiof npopisyBanHs Biapi3HaBcsa. TepMiHU MOYATKY 1 3aKiHUCHHS
Mpopi3yBaHHs BEPXHIX OIYHHUX PI3LIB y XJIOMYKKIB i AiBYaTOK Oynu ineHTHYHUMHU. OQHAK OyiIM OTpHMaHi BiAMIHHOCTI B CepeIHiX
TepMiHaX MpPOpPi3yBaHHs MOCTIMHUX OIYHUX PI3LiB BEPXHBOI HIeIen. AHali3 pe3yIbTaTiB TEPMiHIB MPOPi3yBaHHS LEHTPAIBHHUX I10-
CTIHHMX Pi3LiB HIKHBOI ILEIENH y XJIOMYHKIB i AiBYaTOK CBIUUTH IIPO OJHAKOBI TEPMiHH [OYATKY MPOPI3yBaHHI Ta CEPeIHi TEPMiHU
npopizyBaHHsI 1uxX 3y0iB. [IpoTe criocTepiranucs BiAMIHHOCTI B TepMiHaX 3aKiHY€HHs IPOpi3yBaHHs. [104aTOK Mpopi3yBaHHs MOCTIHHIX
LEHTPAIBHHUX Pi3LIiB BEPXHBOT LIENeIH Bif3HauaBcs paHinie (B 6 pokiB), Hi’k TepMiHH, HABEICH] B CyYaCHHX CTOMATOJIOT YHHX MOCIOHH-
kax YkpaiHy, i 3aBepuryBaBcst y 8 pokiB. Bik mouarky i 3akiHueHHs IpOpi3yBaHHs 3y0iB OyB Ha PiK paHillle 3araJbHONPUITHATHX JaHUX.
OtpuMaHi B pe3ynbTari 0CIiIKEHH IaHi PO TEPMiHHU IPOPi3yBaHHs MEPIINX MOCTIHHUX MOJIAPIB Ta pi3LiB HEOOXiAHI IPH IUIAHYBaHHI
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nporpam npoQiTakTHKH Kapiecy 3y0iB y AiTed B mepiox paHHBOrO 3MIHHOTO IPUKYCY. BeTaHoBieHi B pe3ynbrari JOCITIKEHHS JaH1
CBI/T4aTh PO IOAANBITY HEOOXIHICTE IPOBEICHHS eITiIeMIOIOTYHIX JOCII/IKEHD B IHIINX PerioHax YKpaiH! 3 METOIO BCTAHOBIICHHS
CyJacHUX HaI[lOHAIEHUX HOPM IMPOPi3yBaHHS ITOCTIHHUX 3y0iB y HiTeH.

BucnoBok. BusiieHo HEBiOBITHICTS TEPMiHIB IPOPi3yBaHHS NOCTIHHNX Pi3LiB i MOISIPIB y AiTel M. OfecH CTaHAAPTHAM JlaTaM
IIpOpi3yBaHHS 3y0iB, 1[0 CBIIYUTH IPO HEOOXITHICTH TX yTOUHEHHS B KO)KHOMY perioHi. BcTaHOBIEHO TeH/IepHi BIAMIHHOCTI — O1ITbIIT
paHHE IIPOpPi3yBaHHS MOCTIHHUX 3y0iB y NiBYaTOK. JlaHi MPOBEICHOTO TOCITIPKEHHS 00T PYHTOBYIOTH HEOOXITHICTE HEpenIsi Ty TEPMiHIB
MpoQiTaKTHKH Kapiecy 3y0iB y aiteit M. Omecy Ta HEOOX1THICTh IPOBEICHHS MOTTHOICHOTO 00CTEKEHHS JIITEH 3 MOPYIICHHSM TEPMiHIB

TIpopi3yBaHHS 3yOiB.
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