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Ðåôåðàò
Ìåòà. Âèâ÷åííÿ îñîáëèâîñòåé ðîçâèòêó òà ôîðìóâàííÿ
çóáíèõ ðÿä³â ó ä³òåé â³êîì 4-13 ðîê³â äëÿ âñòàíîâëåííÿ
äèíàì³êè ¿õ ðîçâèòêó òà âèçíà÷åííÿ îïòèìàëüíèõ òåðì³-
í³â âñòàíîâëåííÿ ³ìïëàíò³â ó ðàç³ ïåðåä÷àñíî¿ âòðàòè
ïîñò³éíèõ çóá³â.
Ìàòåð³àë ³ ìåòîäè. Îáñòåæåíî 1861 äèòèíè ó â³ö³ â³ä 3
äî 13 ðîê³â òà äîñë³äæåíî äèíàì³êó ðîçâèòêó ¿õ çóáîùå-
ëåïíî¿ ñèñòåìè ïðîòÿãîì 3-5 ðîê³â. Îáñòåæåííÿ ïðîâî-
äèëè ó ä³òåé ç íîðìîãíàòè÷íèì ïðèêóñîì òà ðîçâèòêîì
ùåëåï. Ïðîòÿãîì 5 ðîê³â ó âèçíà÷åí³ òåðì³íè îòðèìóâàëè
â³äáèòêè òà íà êîíòðîëüíèõ ìîäåëÿõ çä³éñíþâàëè íà-
ñòóïí³ âèì³ðè: øèðèíó çóáíèõ äóã âåðõíüî¿ òà íèæíüî¿
ùåëåï çà òî÷êàìè Ïîíà ³ çà çîâí³øí³ìè êîíòóðàìè â ä³-
ëÿíö³ ³êë, ïðåìîëÿð³â, ïåðøèõ ìîëÿð³â, äîâæèíó âåðõíüî¿
çóáíî¿ äóãè òà çóáíèõ ðÿä³â âåðõíüî¿ òà íèæíüî¿ ùåëåï,
øèðèíó ä³ëÿíêè ÷îòèðüîõ ð³çö³â âåðõíüî¿ òà íèæíüî¿ ùå-
ëåï. Âèâ÷åíî 1152 êîíòðîëüí³ ìîäåë³ òà ïðîâåäåíî 9614
âèì³ð³â.
Ðåçóëüòàòè é îáãîâîðåííÿ. Äàí³ ïðî ðîçâèòîê âåðõíüî¿
òà íèæíüî¿ ùåëåï ó äèòÿ÷îìó òà ï³äë³òêîâîìó â³ö³ ñâ³ä-
÷àòü, ùî ñóìà øèðèíè ÷îòèðüîõ ð³çö³â ÿê íà âåðõí³é, òàê
³ íà íèæí³é ùåëåïàõ íàéàêòèâí³øå çá³ëüøóºòüñÿ ó â³ö³
â³ä 6 äî 8 ðîê³â, äàë³ íàñòóïàº äåùî ïîâ³ëüí³øèé ð³ñò
ö³º¿ ä³ëÿíêè. Øèðèíà ùåëåï â ä³ëÿíö³ ³êîë, ïðåìîëÿð³â òà
ïåðøîãî ìîëÿðà çì³íþºòüñÿ âïðîäîâæ óñüîãî ïåð³îäó
çì³ííîãî ïðèêóñó, õî÷à ³ íå çíà÷íî. Äèíàì³êè çì³íè ðîçì³ð³â
çóáíèõ ðÿä³â âåðõíüî¿ òà íèæíüî¿ ùåëåï, ïî÷èíàþ÷è ç 6-
ð³÷íîãî â³êó ³ äî çàâåðøåííÿ ôîðìóâàííÿ ïîñò³éíîãî ïðè-
êóñó çá³ëüøóºòüñÿ íà 18-22 ìì, ïðè ÷îìó ó â³ö³ 7-8 ðîê³â
ñïîñòåð³ãàºòüñÿ ïåâíà ñòàá³ë³çàö³ÿ ðîçì³ð³â çóáíèõ ðÿ-
ä³â. Íàéá³ëüø àêòèâíèé ð³ñò çóáíèõ ðÿä³â ó äîâæèíó âè-
ÿâëåíî ó â³ö³ 6-9 ðîê³â.
Âèñíîâîê. Îòðèìàí³ äàí³ ùîäî â³êîâîãî ôîðìóâàííÿ çóá-
íèõ ðÿä³â ³, â³äïîâ³äíî, àëüâåîëÿðíèõ â³äðîñòê³â ùåëåï ó
ä³òåé ìîæóòü ñòàòè ï³ä´ðóíòÿì äëÿ îá´ðóíòóâàííÿ
ìîæëèâîñò³ çàñòîñóâàííÿ ³ìïëàíòàò³â äëÿ çàì³ùåííÿ
ïîîäèíîêî âòðà÷åíèõ çóá³â ó ï³äë³òêîâîìó â³ö³.
Êëþ÷îâ³ ñëîâà: ä³òè, êîíòðîëüí³ ìîäåë³, àëüâåîëÿðí³ â³ä-
ðîñòêè, çóáí³ ðÿäè
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Aim. To study the peculiarities of dentition development and
formation in children aged from 4 to 13 years of age, to
establish the dynamics of development, and to determine
the optimal period of dental implants application.
Material and Methods. 1861 children aged from 3 to 13 years
were examined and the dynamics of their dentition formation
during 3-5 years were investigated. The survey was
conducted in children with normognathic occlusion and
jaw development. The maxilla and mandible impressions and
control models were conducted in the selected group of
children during 5 years in the same period, and the following
dimensions were carried out: the width of upper and lower
jaws in the dental arch by Pona points and the external
contours in canines, premolars, first molars areas; the length
of the upper dental arch and dentition of upper and lower
jaws; the sum of width of four upper and lower incisors.
1152 control models were studied, and 9614 measurements
were taken.
Results and Discussions. The jaws development data
indicate that the sum of the width of the four incisors on the
upper and lower jaws undergoes the most active growth
from 6 to 8 years; then the growth of this area is somewhat
slower. The width of the jaws in the canines, premolars and
first molar areas changes during the whole period of mix
dentition, although not significantly. Changes in the size of
the dental arch of the upper and lower jaws, starting from 6
years of age and till the end of the permanent occlusion
formation increases by 18-22 mm, but at the age of 7-8 years
some stabilization in the dental arch sizes is seen. The most
active changes of the dental arch length were discovered at
the age of 6-9 years.
Conclusion. The obtained data concerning the age of
formation of dentition and, accordingly, alveolar processes
of jaws in children can serve as a basis for substantiation of
the possibility of dental implants application to replace the
single missing teeth in adolescence.
Key words: children, control models, alveolar jaws, dental arch

Introduction
The problem of prosthetic rehabilitation of children and
adolescents with missed permanent teeth is widely
discussed in literature. However, there is no consensus
among researchers as to the methods of prosthetic
treatments in adolescents with missing teeth, and
prosthetic rehabilitation in growing patients is sporadic.
The choice of prosthesis design demands a based
approach taking into account the patient's age, type,
location and length of the defect, presence of dental
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anomalies, and individual characteristics [2, 6, 13].
Partial dentures are the method of choice, but

such types of prostheses contain certain complications:
the increase in the frequency of dental caries and
periodontal diseases development; and the acceleration
of the alveolar bone resorption in the areas of the missing
tooth [7].

Over the past 10-15 years the dental implants
application in children and adolescents with dentition
defects is increasingly discussed in scientific publications.
All discussions are based on two top priority issues: a)
the relationship of the dental implant with permanently
changeable conditions in the maxillofacial area as a result
of growth and development and, b) the prosthesis effect
on the jaws growth.

According to the basic research of the cranio-
facial complex [3, 8] and the modern scientific data [1,
9, 10, 11, 15], the growth and formation of the jaw is
in close connection with the tooth development and
eruption. At the end of tooth eruption (with the exception
of third molars) the active formation of the alveolar bone
is completed; the jaw bones cease to increase in the
sagittal and transversal directions and only a slight
vertical growth continues.

In this regard, a significant number of
researchers recommend the application of dental
implants to replace the defects of dentition in growing
patients [5, 6, 7, 12]. The authors believe that application
of the dental implants during growth allows saving the
volume of the bone and there is no significant effect on
the jaw bones growth. The minor vertical changes can
be compensated by the prosthesis replacement.

The conclusions the researchers arrived at in
their studies [5] proved that the replacement of
prosthetic designs was needed by about half of patients,
but on average after 7,8±4,5 years after implantation,
and the bone segment with dental implant was not
retarded in growth compared to the adjacent areas of
jaws.

However, the researchers do not recommend
applying this method of prosthetic rehabilitation before
puberty because of the possible growth disorders of
jaws and formation of the maxillofacial complex; they
emphasize, however, that such growth disorders do not
occur in all patients [12]. Other researchers [13, 14]
share the same opinions.

No disturbances were noted in the development
of the maxillofacial area in patients of 9-14 years of
age after intraosseous implantation of the missing first

mandible molar [4].
Furthermore, bone preserving in the missing

teeth area, from a physiological point of view, is perhaps
one of the reasons for the dental implants application in
growing patients [7]. It is well known that in case of
congenital adentia there is a significant disturbance in
the growth and development of the alveolar jaw area.

Notwithstanding the controversial opinions, it
is very important to determine the age dentition
formation dynamics in children and adolescents in the
sequence of eruption, which provide the formation of
alveolar bone which serves the base for dental implants
applications. It is also important to take into account
the accelerated overall development of adolescents in
recent years and some changes in the timing of
permanent teeth eruption.

The aim is to study the peculiarities of dentition
development and formation in children of the 4-13 years
of age, to establish the dynamics of development, and
to determine the optimal period of dental implants
application.

Material and Methods
The teeth and alveolar areas development in children
aged from 4 to 13 years old were examined during the
period of 3-5 years. The children were evaluated in
kindergartens and schools. The results were recorded
in the special forms and were compared annually. Out
of the number of examined children, a group with
normognathic occlusion and normognathic development
of jaws (the absence of dentition defects, extensive
involvement of teeth by dental caries, the absence of
anomalies in location and development of separate
adjacent teeth) was selected.

The upper and lower jaws impressions and
control models were made in the selected group of
children during 5 years in the same period. The following
dimensions were carried out on the control models:
- the width of upper and lower jaws in the dental arch
by Pona points and external contours in canines,
premolars and first molars areas;
- the length of the upper dental arch from the cutting
edges of the central incisors to the line "A";
- the sum of width of four upper and lower incisors
which was determined from the mesial edge of the same
incisor on both sizes of jaws.

The dimensions were carried out using specially
developed calipers and symmetroscope and a flexible
millimeter ruler. 1,861 children were evaluated and



15

3  2016  XXII  AML

1,152 control models were studied; 9,614
measurements were performed (Table. 1). According
to the aim of the study  to determine the dynamics of
changes in dentition sizes depending on the age,
individuals who had contracted no pathological changes
within the 5 years were selected.

The sizes of the dentitions in children aged from
4 to 13 years old are presented in Table 2, and the
dental arches sizes dynamics - in Figs. 1, 2, 3.

Results and Discussion
The jaws development data indicate that the sum of the
four permanent incisors width increased by 9 mm for
the maxilla and 4 mm for the mandible in comparison
with the sum of the four primary incisors. These changes
begin at the age of 6 and finish at 8 years of age
(p<0,05).

Further on, the sum of the dimensions in incisors

area changed slowly, which may indicate a slightly
slowed further jaws growth. Some difference in the sizes
of four incisors in dynamics is due to the fact that in 6
and 8 year-old children it is not always possible to
determine the sizes of incisors accurately, as they are
subjected to permanent teeth eruption at this time.

In case of temporary absence of one of the
incisors or at the start of its eruption,  the space available
for it in the dental arch was measured, which does not
quite accurately describe the size of the teeth.

The width of the jaws in the canines area starting
from 4 to 13 years increases by 3 mm; for the upper
and lower jaws, in the area of premolars it increases by
2 mm; in the first permanent molars areas from 7 to 13
years - by 3 mm. In the area of canines, the main
changes take place at the age of 6 in premolars, and in
molars areas - from 9 to 12 years of age (Table 2).

The longitude of the upper jaw undergoes

The number of examined children The number of control models The number of measurements on the models Age, 
years total ²  

testing ²² testing ²²² testing ²V testing total ²  
testing ²² testing ²²² testing ²V testing V testing total ²  

testing ²² testing ²²² testing ²V testing V testing 

4 41 41 - - - 40 40 - - - - 300 300 - - - - 
5 75 42 33 - - 72 46 26 - - - 540 345 195 - - - 
6 66 40 26 -  66 36 30 - - - 485 270 225 - - - 
7 140 140 - - - 120 120 - - - - 1020 1020 - - - - 
8 273 143 130 - - 182 66 176 - - - 1547 561 986 - - - 
9 359 125 128 106 - 200 34 56 110 - - 1700 289 476 935 - - 

10 353 131 100 122 - 164 80 24 26 34 - 1394 680 204 221 289 - 
11 299 - 123 97 79 168 - 52 16 22 78 1428 - 442 136 187 663 
12 183 - - 118 65 - - 34 - - 14 408 - - 289 - 119 
13 72 - - - 72 92 - - - 52 40 782 - - - 442 340 

Total 1861 662 540 443 216 1152 442 304 186 108 132 9614 3465 2528 1581 918 1122 

Table 1
Amount of the studies examined in children

Distance between 
²²²........................²²² 
3............................3 

IV...................²V 
4......................4 

V..........V 
5.........5 6...........................6 Age 

(years) 

The sum 
of four 
incisors by Pona 

method 

by the 
external 
contours 

by Pona 
method 

by the 
external 
contours 

by the 
external 
contours 

by Pona 
method 

by the 
external 
contours  

the 
maxilla 
length 

the dental 
arch length, 

∑−

−

10

12  

Maxilla 
4  24,0±1,83 28,2±1,2 35,6±0,1 36,0±1,41 44,0±0,27 50,0±0,25 - - 31,0±3,53 83,0±3,8 
5  24,2±2,2 38,7±2,6 36,5±0,13 36,4±1,48 46±0,11 50,3±0,22 - - 32,4±2,9 84,5±3,8 
6  25,8±2,5 31±4,7 26,8±0,26 36,4±±2,6 43,5±0,25 50,5±0,72 - - 31,8±3,6 83±4,2 
7  34,9±0,58 30,6±0,38 37,8±0,18 36,2±0,34 43,2±0,22 50,0±0,16 47,0±0,32 54,7±0,18 43,1±0,33 83,1±0,59 
8  34,8±0,56 30,8±0,35 38±0,09 36,6±0,31 45,0±0,1 50,6±0,1 47,2±0,28 56,0±0,1 43,8±0,34 84,8±0,63 
9  32,9±3,7 30,9±3,2 37,7±0,07 36,5±3,8 43,0±0,09 49,6±0,15 47,5±2,9 56,0±0,09 42,7±2,5 106,5±5,4 
10  34,5±0,36 30,4±3,4 39,0±2,1 37,5±2,2 45,7±2,42 51,3±2,85 48,8±2,8 57,3±2,39 43,2±4,1 106,4±4,3 
11  34,3±0,46 31,0±1,6 38,4±1,38 37,4±2,8 45,3±2,18 49,7±4,1 48,4±4,1 59,3±2,53 44,7±3,1 107,3±5,6 
12 34,27±0,27 31,8±3,2 39,0±2,8 37,9±2,9 45,3±1,85 50,7±2,05 50,2±3,8 57,2±2,5 45,5±4,1 106,0±5,1 
13 34,3±0,3 31,6±3,5 39,2±1,56 38,3±2,9 46,0±5,6 50,7±3,8 50,2±2,2 57,2±2,6 45,4±2,6 105,6±4,2 

Mandible 
4  18,0±1,79 21,8±1,79 30,0±0,28 33,1±1,85 38,6±0,16 46,8±0,23 - - - 76,0±4,5 
5  19,9±1,5 22,3±2,82 30,3±0,09 33,2±3,5 38,0±0,1 45,7±0,12 - - - 76,4±3,7 
6  21,4±1,8 23,5±2,0 31,4±0,53 33,6±3,7 39,0±0,54 46,4±0,24 - - - 76,1±4,6 
7  25,4±0,42 23,3±0,34 32,0±0,07 32,8±0,33 40,4±0,09 46,0±0,08 42,8±0,35 50,0±0,05 - 75,5±0,48 
8  24,9±0,38 24,2±0,32 32,4±0,13 34,7±0,31 40,0±0,11 46,5±0,15 42,9±0,32 51,4±0,07 - 76,0±0,46 
9  24,4±3,6 24,0±3,4 32,0±0,05 34,7±4,2 39,0±0,89 46,0±1,1 42,7±3,7 51,4±1,3 - 97,8±4,8 
10  24,5±0,4 24,3±2,5 32,0±1,7 34,9±3,2 40,0±6,2 46,6±5,0 43,3±3,5 52,7±3,67 - 96,1±5,2 
11  24,7±0,32 24,2±2,2 31,5±1,83 35,1±2,6 39,0±3,5 45,6±2,99 43,7±5,2 52,0±4,7 - 96,5±2,9 
12 24,6±0,41 24,4±2,8 32,2±1,34 35,8±4,2 40,0±2,73 45,8±2,52 44,7±3,7 52,0±2,5 - 95,2±4,3 
13 24,8±0,35 24,3±3,3 31,5±3,1 35,8±1,9 39,2±2,9 46,0±2,8 44,5±2,8 52,5±3,2 - 94,7±5,1 

Table 2
The maxilla and mandible sizes in children from 4 to 13 years old (mm)
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significant changes. Since the  age of 6, this dimension
increases more than 10 mm - from 31,8±3,6 mm to
45,4±2,6 mm, (p<0,01) up to the end of the permanent
occlusion formation period (excluding third molars).

The evaluation of age dynamics of dental arches
formation and, therefore, the alveolar processes of both
jaws in children from 4 to 13 years revealed the following

peculiarities:
- the length of the maxilla and mandible dental arch
from the age of 6 to the end of the permanent dentition
formation (excluding third molars eruption) increases
by on 18-22 mm on average, (p<0,01);
- an interesting phenomenon was revealed when at the
age from 7 to 8 years the maxilla and mandible dental
arch length had stable value for all examined children
without significant deviations. The average data were
83-84 mm for the maxilla, 75-7 6mm for the mandible
(fig. 1-3).
- the most active longitude development of jaws and
dentition occur at the age from 6 to 9 years, from 83±4,2
mm to 106,5±5,4 mm in the maxilla and from 76,1±4,6
mm to 97,8±4,8mm in the mandible, (p<0,05). After
that it may be stabilized with some individual differences
in the range of 1-2 mm (p>0,05), (fig. 1-3).

Conclusion
The data as to the age of formation of dentition and,
accordingly, alveolar processes of jaws in children can
serve as a basis for substantiation of the possibility of
dental implants application to replace the single missing
teeth in adolescence.
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