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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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Premature extraction of deciduous teeth is one of the main 
causes of dentition deformities. The degree of dentition de-
formities severity is determined by the age of the child at 
the time of premature extraction of milk teeth, the period of 
time before the eruption of permanent teeth, the number and 
group of missing teeth and by the intensity of the carious 
process [1,4,5]. Early removal of temporary and permanent 
teeth occurs most often due to complicated caries [3,6,14] 
and serves as the main cause of the development of deforma-
tion of the dentition and occlusion. According to scientific 
literature, two-thirds of all milk molars are removed prema-
turely as a result of complicated caries (81.27±0.38% of sec-
ond and 78.46±0.42% of first milk molars) [9,11]. Moreover, 
80.48% of children with early removed V, lost them before 
5 years. Z.Kh. Yakhina et al. [12] found that the maximum 
prevalence of early loss is the loss of the first temporary mo-
lars (39.9±4.8%).

As a result of premature removal of molars, displacement of 
adjacent teeth with a defect occurs, shortening and narrowing of 
the dental arch, and, as a consequence, retention of premolars, 
eruption outside the dental arch of permanent canines, pathology 
of eruption of permanent molars. Dental lengthening in the area 
of ​​the teeth opposing the defect creates a block for normal ar-
ticulatory movements of the lower jaw anteriorly and to the side, 
contributing to its habitual displacement. Violation of the myo-
dynamic balance between the muscles of the tongue and facial 
muscles, the occurrence of specific bad habits and overloading 
of the temporomandibular joints aggravate the consequences of 
premature removal of milk molars. The timing of the eruption of 
premolars changes, which causes either premature eruption of 
teeth, the mineralization of the enamel of which is incomplete, 
or retention of rudiments [10,13,16-18,20]. The ongoing struc-
tural and functional changes in the dentition develop in a short 
period of time due to the growth of the body of children and ado-
lescents. These deviations connected with premature removal of 
milk molars are irreversible and not amenable to self-regulation, 
since all links of the articulatory chain are involved in the patho-
logical process.

The absence of teeth in children leads to persistent changes 
in the face [3,7,8], to dysfunction of the gastrointestinal tract, 
speech function, to various nervous disorders [12,15]. 

Despite the irreversible changes proven in the scientific lit-

erature during the premature removal of milk molars, unfortu-
nately, in practical health care, prosthetics of dentition defects is 
extremely rare [3].

Objective - to evaluate the biomechanics of permanent teeth 
migration in patients with early loss of first temporary molars

Materials and methods. We examined 25 patients aged 7 to 
12 years with early loss of the first temporary molars (earlier 
than 2 years before the average eruption time of the correspond-
ing permanent molars). All patients were divided into groups 
depending on the localization of the defect: on the upper jaw or 
on the lower; unilateral defect or bilateral.

The jaw models were used to measure the width of the denti-
tion between the canines (compared with the standards of A.B. 
Slabkovskaya (1995), premolars and molars (compared with the 
standards of H. Linder and G. Harth (1930)), the length of the 
anterior segment (compared with the standards of G. Korkhaus 
(1957).

The size of the gap in the dentition was measured for the miss-
ing or erupted outside the dentition tooth (teeth) and compared 
with the mesiodistal size (s) of the corresponding permanent 
teeth or teeth taken with a unilateral defect on the opposite side 
of the dentition or with a bilateral defect - from the table by B D. 
Ustimenko (1954) (Fig. 1).

Fig. 1. Measuring the space for a missing tooth on jaw mod-
els. The black arrow is the size of the space in the dentition for 
the tooth, the red arrow is the mesiodistal size of the correspond-
ing permanent tooth

BIOMECHANICS OF CHANGING THE POSITION OF PERMANENT TEETH 
WITH EARLY LOSS OF THE FIRST TEMPORARY MOLARS
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The displacement of the cosmetic center (Cc) was assessed 
relative to the median palatine suture on the upper dentition and 
the side of the displacement was noted (Cc I/III and Cc II/IV). 
In the lower dentition, measurements were made relative to the 
projection of the median palatine suture onto the model of the 
lower jaw (Fig. 2).

Segments were measured: lateral - from the mesial surface of 
the canine to the distal surface of the first permanent molar, an-
terior - from the distal surface of the lateral incisor on the right to 
the distal surface of the lateral incisor on the left. The compari-
son was carried out with the sum of the mesiodistal dimensions 
of the teeth included in the segment (Fig. 3).

Fig. 3. Segment measurements on jaw models. Green line - 
lateral segment, blue – front

Fig. 4. Measurement of mesial displacement of posterior teeth 
on jaw models

Measurement of the mesial displacement of the posterior teeth 
of the upper jaw was performed out on the right (MSr) and left 
(MSl) relative to the suture-papillary line (RPT), which passes 

through the posterior edge of the incisal papilla and the first pair 
of transverse palatine folds (Fig. 4). The size of the lateral seg-
ment was measured from the point of intersection of the RPT 
with the tooth to the distal surface of the first permanent molar. 
The data obtained were compared with the sum of the mesiodis-
tal dimensions of the premolars, the first permanent molar and 
1/3 of the canine size.

To calculate the orthopantomograms of the jaws, points were 
used (Fig. 5).

Fig. 5. Localization of points on the jaws for calculating the 
orthopantomogram of the jaws

SNA - anterior nasal spine
SNPr - posterior nasal spine on the right
SNPl - left posterior nasal spine
Ur - lower protruding point in the area of the corner of the 

lower jaw on the right
Ul - lower protruding point in the area of the corner of the 

lower jaw on the left
Mr - lower protruding point in the chin area on the right
Ml - the lower protruding point in the chin area on the left.

Points on molars were used for calculations (Fig. 6).

Fig. 6. Localization of points on molars for calculating ortho-
pantomogram of the jaws

		        D 				             E 					     F
Fig. 2. Method of transferring the line of the median palatine suture from the model of the upper jaw to the lower one. A - mark 

the middle palatal suture on the upper jaw model, B - transfer the marks to the anterior end of the model, C - to the posterior end, 
D - add the model to the occlusion, D - transfer the mark from the posterior end of the upper jaw model to the lower jaw model, E - 

transfer to the model of the lower jaw the mark from the front end of the model of the upper jaw
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Cd16 - distal point of the equator of the crown of tooth 1.6 
(tooth number - the last digits of the point name)

Cc16 - midpoint of segment Cd16 - Cm16
Cm16 - mesial point of the equator of the crown of tooth 1.6
B16 - root bifurcation

For the calculations, lines were drawn on the jaws (Fig. 7).

Fig. 7. Localization of lines on the jaws for calculating the 
orthopantomogram of the jaws.

SNA-SNPr - base of the upper jaw on the right
SNA-SNPl - base of the upper jaw on the left
Ur-Mr - base of the lower jaw on the right
Ul-Ml - base of the lower jaw on the left

The axes of the teeth were drawn (Fig. 8):
- along the pulp of the tooth root for incisors, canines and pre-
molars;
- between points Cc16 - B16 for molars.

Fig. 8. Localization of the axes of the teeth on the ortho-
pantomogram of the jaws. A - molars, B - incisors, canines, 
premolars

The angles between the line of the corresponding half of the 
jaw and the axes of the teeth were constructed. The upper outer 
angles were measured in the lateral parts of the upper jaw, and the 
lower external angles were measured on the lower jaw (Fig. 9). 

In the anterior regions, the lower internal angles were mea-
sured on the upper jaw and the upper internal angles on the 
lower jaw (Fig. 10).

The obtained values of the inclination of premolars and mo-
lars were compared with the data of the control group, the incli-
nation of incisors and canines (Weber R.L., 1995).

Fig. 9. Construction of angles on the orthopantomogram of 
the jaws in the lateral region

Fig. 10. Construction of angles on the orthopantomogram of 
the jaws in the anterior region

Results and discussion. Anthropometric study of jaw models 
and orthopantomograms showed that there is migration of per-
manent teeth both before their eruption and after in all patients 
with a history of early loss of the first temporary molar.

The position of the permanent teeth after bilateral early loss 
of the first temporary molars is presented in Table 1, and the 
identified changes are illustrated in Fig. 11.12 with marking of 
the axes of the primordia and teeth. 

Fig. 11. orthopantomogram of the patient’s jaws after bilat-
eral early tooth loss 5.4 and 6.4

Fig. 12. orthopantomogram of the patient’s jaws after bilat-
eral early tooth loss 7.4 and 8.4
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Table 1. Position of permanent teeth after bilateral early loss of first temporary molars (in °)
tooth 1.7 1.6 1.5 1.4 2.4 2.5 2.6 2.7
norm 47.2±2.9 68.2±1.8 80.9±1.9 94.6±2.5 90.1±2.4 78.1±1.8 67.2±2.2 44.4±2.7

bilateral,
upper jaw 56.3±4.2 78.5±3.1 * 87.9±7.2 91.3±4.6 85.8±6.1 79.7±7.7 75.5±2.6* 52.1±5.5

tooth 3.7 3.6 3.5 3.4 4.4 4.5 4.6 4.7
norm 104.0±3.3 91.5±1.7 82.5±3.1 79.6±2.0 79.1±2.0 81.4±1.5 91.5±1.9 103.3±3.9

bilateral,
lower jaw 97.7±1.9 88.8±1.5 84.4±3.5 69.9± 1.7 

*** 73.3±2.9 80.0±2.3 90.0±1.5 95.8±2.5

tooth 1.3 1.2 1.1 2.1 2.2 2.3
norm 87.3±1.9 93.3±1.2 86.6±2.0 88.1±1.2 93.5±2.1 89.0±2.1

bilateral,
upper jaw 87.3±2.7 90.5±1.8 91.6±3.6* 92.6±2.8 92.5±2.1 86.6±2.5

tooth 3.3 3.2 3.1 4.1 4.2 4.3
norm 88.1±2.9 90.0±1.6 89.9±1.9 90.6±1.5 91.1±1.4 89.5±1.1

bilateral,
lower jaw 82.4±3.2 95.8±1.9* 91.4±1.0 92.2±1.1 96.0±1.2** 83.6±3.0

Table 2. Anthropometric indicators for calculating jaw models 
in patients after early bilateral loss of deciduos teeth of the upper jaw

Adentia
Parameter 5.5, 6.5 7.5, 8.5

1.3-2.3
M±m 33.0±0.7 26.0±0.5*

Norm 32,.8±0.4 24.8±0.4

1.4-2.4
M±m 33.9±1.4 38.0±0.3**

Norm 36.2±0.6 36.2±0.6

1.6-2.6
M±m 42.3±1.2*** 47.1±0.6

Norm 47.0±0,7 47.0±0.7

lo

M±m 18.0±0.9 16.7±0.2***

Norm 17.6±0.3 15.6±0.1

MSr
M±m 26.9±0.9*

Norm 29.3±0.4

MSl
M±m 27.4±0.9

Norm 29.6±0.5

Сс I/III - 2.1

Сс II/IV - 1.9

UpR
M±m 29.6±1.7 31.2±0.5***

Norm 32.4±0.9 35.6±0.2

UpC
M±m 29.8±1,3 22.6±0.4

Norm 30.9±1.1 23.5±0.5

UpL
M±m 30.4±1,1* 31.6±0.5***

Norm 33.5±0.6 35.4±0.3

Trema
teeth

M±m 11.9±1.8*** 13.7±0.6***

Norm 18.3±0.3 18.6±0.4
* - low degree of confidence; ** - average; *** - high

As a result, a shortening of the lower dentition was found (by 
7.1%), a decrease in the lateral segments (by 11.6%) and the gap 
from the extracted tooth (by 26.3%) (Table 2, Fig. 11, 12).

Similar asymmetric changes in orthopantomograms and con-
trol models were established with unilateral premature molar 
removal, presented in Table 3 and Figs. 13-15. 
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Fig. 13. The orthopantomogram of the patient’s jaws after 
unilateral early tooth loss 5.4

Fig. 14. The orthopantomogram of the patient’s jaws after 
unilateral early tooth loss 7.4	

Fig. 15. Early unilateral tooth loss 7.4., Distal inclination 
7.3., mesial displacement of the posterior teeth on the left, dis-
placement of the cosmetic center towards the defect

It was determined that with early bilateral loss of the first 
temporary molars in the upper jaw, there is a sharp mesial 
tilt of the maxillary permanent molars (the second permanent 
molars - by 18.3%, the first permanent molars - by 20.6%) 
and a slight distal tilt of the first premolars (by 4.2%) (Fig. 
11, Table 1). In this case, the upper dentition narrows in the 
area of molars by 10.0%, the size of the lateral segments de-
creases by 9.0%, and the gap in the area of the missing tooth 
decreases by 35.0% (Table 2).

In the lower jaw, with early bilateral loss of the first tem-
porary molars, distal inclination of the permanent molars was 
noted (by 6.7% - of the second permanent molars, by 2.3% 
- of the first permanent molars), canines (by 6.5%), lateral 
incisors (by 5.9%) and a sharp distal inclination of the first 
premolars (by 9.8%). Early unilateral loss of the first tem-
porary molar of the upper jaw leads to a sharp mesial tilt of 
the permanent teeth located distal from the remote one (the 
second permanent molar is 25% more than the norm, the first 
is 14%, the second premolar is 22.6%). The first premolar and 
canine erupted at the site of the extracted tooth have a slight 
mesial slope (the first premolar - by 5.4%, canine - by 3.9%). 
The second incisor is deviated distally by 5.3% (Table 3). A 
narrowing of the dentition was noted (in the canine area - by 
3.1%, in the area of ​​permanent molars - by 4%). The side 
segment is reduced by 9.5%. The maximum changes are ob-
served to the size of the gap in the area of ​​the extracted tooth 
- it is reduced by 72.5% (Fig. 13, Table 4).

With an early loss of the first temporary molar in the lower 
jaw, the most pronounced changes were recorded in the po-
sition of the first premolar, which erupted at the site of the 
removed first temporary molar (distal tilt by 8.1%), and in 
the anterior tooth, the canine (distal tilt, by 19.5%). The first 
permanent molar, the second premolar are slightly inclined 
(2.9-3.1%). The lateral segment is reduced by 2.2%, and the 
gap from the extracted tooth by 30.3% (Fig. 14, 15).

Our study did not confirm the data of M. Dincer (1996) 
[2] and W. A. ​​Brill (2002) [1], who assert that the length of 
the dentition decreases at any volume and location of the 
anomaly.

The revealed patterns allowed us to draw up a diagram of 
the migration of permanent teeth after the early loss of the 
first temporary molars, shown in Fig. 16.

Table 3. Position of permanent teeth on the side of anomaly after unilateral early loss of first temporary molars (in °)
teeth 1.7 1.6 1.5 1.4
norm 47.2±2.9 68.2±1.8 80.9±1.9 94.6±2.5

unilateral, upper jaw 63.4± 2.9 *** 77.8± 3.2 ** 99.2± 4.1*** 99.7± 3.9

teeth 3.7 3.6 3.5 3.4
norm 104.0±3.3 91.5±1.7 82.5±3.1 79.6±2.0

unilateral, lower jaw 105.3±2.9 88.7±1.5 80.2±1.9 73.6±2.3

teeth 1.3 1.2 1.1
norm 87.3±1.9 93.3±1.2 86.6±2.1

unilateral, upper jaw 84.0±2.6 98.2±2.1* 88.2±3.4

teeth 3.3 3.2 3.1
norm 88.1±2.9 90.0±1.6 89.9±1.9

unilateral, lower jaw 105.3±2.9 88.7±1.5 80.2±1.9
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Table 4. Average values of anthropometric parameters in patients with early unilateral loss of the first temporary molars
 The values

Parameter Upper jaw N Lower jaw N

Distance between canines 31.8±1.4 32.8±0.4 26.9±0,7 ** 24.6±0.4
Distance between premolars - - 35.8±1.1 36.2±0.6
Distance between molars 45.2±1.9 47.0±0.7 47.3±0.7 47.0±0.7
Segment sizes 30.4±0.8 ** 33.3±0.5 32.5±0.5 * 33.8±0.4
Mesial displacement of posterior teeth (u/j)/
displacement of the cosmetic center (l/j) 27.8±0.3 28.4±0.6 2.1±0.3 *** 0

The size of the gap in the region missing tooth 4.0±0.7 *** 6.9±0.1 5.6±0.4 *** 7.3±0.1

Fig. 16. Migration diagram of permanent teeth after early loss of first temporary molars

Сonclusions. 1. With all localizations of the studied type of 
premature removal of milk molars, the eruption of the first pre-
molar with a distal slope was noted. In this case, there is a more 
pronounced inclination of the first premolar in the lower jaw.

2. The shortening of the dentition is statistically significant 
only in the lower jaw.

3. The narrowing of the dentition in the area of ​​the first per-
manent molars was statistically significant only in the upper 
dentition, which indicates the mesial migration of the maxillary 
permanent molars.

4. In all cases, the size of the lateral segment decreases with a 
more pronounced deficit of space in the upper jaw

5. Migration of teeth towards the gap from the extracted tooth 
and its reduction occurs much more intensively (twice as much) 
with unilateral localization of adentia.

6. The most pronounced inclination of molars (mesial) on the 
upper jaw (with one- or two-sided localization of the defect) and 
premolars (distal) - on the lower.

7. In the lower jaw, all teeth at all localizations of the defect 
are inclined distally.
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SUMMARY

BIOMECHANICS OF CHANGING THE POSITION OF 
PERMANENT TEETH WITH EARLY LOSS OF THE 
FIRST TEMPORARY MOLARS

Slabkovskaya A., Abramova M., Morozova N., 
Slabkovsky R., Alimova A., Lukina G.

Moscow State University of Medicine and Dentistry named of 
A.I. Yevdokimov, Russia

Premature removal of baby teeth is one of the main causes 
of deformation of the dentition. The loss of the first temporal 
molars is most often reported (39.9±4.8%), which leads to dis-
placement of the teeth bordering on the defect, narrowing and 
shortening of the dental arch, which then leads to retention of 
premolars, cutting out permanent canines outside the dental 
arch, pathology of cutting out permanent molars.

The aim of the study was to evaluate the biomechanics of per-
manent teeth migration in patients who prematurely lost their 
first temporal molars.

An anthropometric study of jaw models and orthopantomo-
grams was conducted in 25 patients (age 7-12 years) who had 
premature loss of the first temporal molars of the upper and 
lower jaws (age 7-12 years).

Complications were evaluated, regularity was revealed and 
the biomechanics of permanent teeth displacement as a result 

of the prolonged absence of temporary molars were determined.
Keywords: early loss of premature molars, malocclusion, 

prosthetics of dentition in children.

РЕЗЮМЕ

БИОМЕХАНИКА ИЗМЕНЕНИЯ ПОЛОЖЕНИЯ ПО-
СТОЯННЫХ ЗУБОВ ПРИ РАННЕЙ ПОТЕРЕ ПЕРВЫХ 
ВРЕМЕННЫХ МОЛЯРОВ

Слабковская А.Б., Абрамова М.Я., Морозова Н.В.,
Слабковский Р.И., Алимова А.В., Лукина Г.И.

Московский государственный медико-стоматологический 
университет им. А.И. Евдокимова, Россия

Преждевременное удаление временных зубов является 
одной из основных причин деформаций зубных рядов, при 
этом максимальная распространенность ранней потери пер-
вых временных моляров составляет 39,9±4,8%, в результате 
чего происходит смещение зубов, соседних с дефектом, уко-
рочение и сужение зубной дуги, и, как следствие этого, ре-
тенция премоляров, прорезывание вне зубной дуги постоян-
ных клыков, патология прорезывания постоянных моляров.

Цель исследования - оценка биомеханики миграции по-
стоянных зубов у пациентов с ранней потерей первых вре-
менных моляров.

Проведено антропометрическое исследование моделей 
челюстей и их ортопантомограмм 25 пациентов в возрасте 
7-12 лет, имеющих в анамнезе преждевременную потерю 
первых временных моляров верхней и нижней челюстей. 
Проведена оценка осложнений, выявлены закономерности 
и определена биомеханика миграции постоянных зубов как 
последствие длительного отсутствия временных моляров.

reziume

mudmivi kbilebis mdgomareobis cvlilebebis 
biomeqanika droebiTi molarebis adreuli da-
kargvis dros

a. slabkovskaia, m. abramova, n. morozova, 
r. slabkovski,  a. alimova, g. lukina

moskovis a. evdokimovis  sax. saxelmwifo samedi-
cino-stomatologiuri universiteti, ruseTi

droebiTi (sarZeve) kbilebis adreuli mocileba 
kbilTa mwkrivebis deformaciis erT-erT ZiriTad 
mizezs warmoadgens; amasTan, droebiTi molare-
bis adreuli dakargvis maqsimaluri gavrceleba 
Seadgens 39.9±4.8%-s, ris Sedegadac viTardeba de-
feqtis mezobeli kbilebis cdoma, kbilTa rkalis 
damokleba da daviwroeba da, rogorc Sedegi – 
premolarebis retencia, mudmivi eSvebis amoWra 
kbilTa rkalis miRma, mudmivi molarebis amoWris 
paTologia.
kvlevis mizans warmoadgenda mudmivi kbilebis 

migraciis biomeqanikis Sefaseba pacientebSi pirve-
li droebiTi molarebis adreuli dakargviT.
Catarebulia 7-12 wlis asakis 25 pacientis 

ybebis modelebis da orTopantomogramebis 
anTropometriuli kvleva, romelTac anamnezSi 
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aReniSnebodaT zeda da qveda ybis pirveli droe-
biTi molarebis adreuli dakargva. Sefasebulia 
garTulebebi, gamovlenilia kanonzomierebebi da 

gansazRvrulia mudmivi kbilebis migraciis, ro-
gorc droebiTi molarebis xangrZlivi ararsebo-
bis Sedegis, biomeqanika.

ОЦЕНКА ДИНАМИКИ ТРАНСВЕРЗАЛЬНЫХ РАЗМЕРОВ ВЕРХНЕЙ ЧЕЛЮСТИ 
ПОСЛЕ БЫСТРОГО РАСШИРЕНИЯ В ПЕРИОД СМЕННОГО ПРИКУСА. 

АНАЛИЗ КОНУСНО-ЛУЧЕВОЙ КОМПЬЮТЕРНОЙ ТОМОГРАФИИ

1,2Дахно Л.А., 3Вышемирская Т.А., 3Флис П.С., 3Бурлаков П.А.

1Национальная медицинская академия последипломного образования им. П.Л. Шупика, Киев; 
2Central laboratory diagnosis of the head, Киев; 

3Национальный медицинский университет им. А.А. Богомольца, Киев, Украина

Трансверзальный размер верхней челюсти является важ-
ным параметром не только для развития функциональной и 
стабильной окклюзии, но и для формирования оптимальной 
зубочелюстной эстетики и полноценного объема дыхатель-
ных путей на уровне полости носа и ротоглотки [1].

Существующее множество методов измерения физиче-
ских гипсовых или цифровых моделей челюстей позволяет 
лишь опосредованно определить их трансверзальные раз-
меры в связи с существенными ограничениями, которые 
накладывают зубные точки измерения. Объективно оценить 
размеры челюстей, используя только зубные ориентиры не 
всегда представляется возможным, т.к. зубы могут иметь 
вестибуло-оральный наклон, отличающийся от нормы или 
вообще отсутствовать [2]. 

 Быстрое расширение верхней челюсти (RME), как метод 
ортодонтической   коррекции её поперечного размера, хо-
рошо изучен и задокументирован. Aппаратное быстрое рас-
ширение верхней челюсти может привести к значительным 
изменениям в носо-верхнечелюстном комплексе [3-7].

Дополнительными методами изучения трансверзальных 
размеров челюстей являются рентгенографические методы, 
в частности фронтальная цефалограмма, однако суммаци-
онное наложение анатомических структур в изображении 
снижает чёткость визуализации зубных и скелетных ориен-
тиров и увеличивает вероятность ошибки измерений. По-
ворот или наклон головы в процессе рентгенографии также 
влияет на точность идентификации и соотношение ориенти-
ров в горизонтальной плоскости, что существенно затруд-
няет оценку симметрии и увеличивает вероятность ошибки 
трансверзальных измерений [8]. 

В связи с указанными ограничениями метода фронтальной 
цефалографии, практикующий врач часто сталкивается с про-
блемами в постановке правильного диагноза. Однако, именно 
от точных результатов диагностики зависит выбор корректно-
го метода лечения, направленного на достижение стабильного 
результата после завершения ортодонтического лечения. 

Конусно-лучевая компьютерная томография (КЛКТ) – 
рентгенографический метод диагностики, разработанный 
для визуализации в высоком разрешении твердых тканей 
челюстно-лицевой области, позволяет получить мультипла-
нарные изображения во всех трёх плоскостях с минималь-

ными искажениям. Более низкие финансовые затраты, более 
низкая доза облучения и более короткое время сканирова-
ния в сравнении с медицинской компьютерной томографи-
ей и сравнимая геометрическая и локальная точность КЛКТ 
исследования сделали эту технологию предпочтительным 
методом оценки структур челюстно-лицевой области [9].  

Большинство исследований, в которых оценивается влия-
ние аппаратного быстрого расширения верхней челюсти на 
линейные и объемные показатели верхних дыхательных пу-
тей, используют данные КЛКТ большого объема, что влияет 
на дозу облучения [10]. Однако, решение об объеме иссле-
дования КЛКТ у детей и подростков должно приниматься 
с учетом их особой уязвимости к биологическому воздей-
ствию ионизирующего излучения.

Целью исследования явилась оценка динамики измене-
ния трансверзальных размеров верхней челюсти на разных 
уровнях после быстрого её расширения у детей в периоде 
сменного прикуса по данным среднего объема (FOV) конус-
но-лучевой компьютерной томографии (КЛКТ). 

Материал и методы. Протокол исследования был одо-
брен Комиссией по вопросам биоэтической экспертизы и 
этики научных исследований Национального медицинского 
университета им. А. А. Богомольца, экспертное заключение 
№ 113 от 02.07.2018 года. 

В исследование включены тридцать семь пациентов в 
возрасте 7-12 лет, медианное значение – 8,9 лет. Критерии 
включения: дети 7-12 лет с сужением верхней челюсти, 
план лечения без удаления и использование несъемного 
аппарата для быстрого расширения верхней челюсти Хай-
рекс (Hyrax). Критерии исключения: скелетная асимметрия 
и черепно-лицевые деформации, генетические синдромы, 
вертикальные аномалии прикуса.

По ортодонтическим показаниям все пациенты получи-
ли лечение, направленное на костное расширение верхней 
челюсти с использованием аппарата для быстрого расши-
рения верхней челюсти Хайрекс. Протокол расширения - 
активация винта два раза в день до тех пор, пока не была 
достигнута небольшая чрезмерная коррекция. Затем вин-
ты были стабилизированы, а аппарат оставался пассивно 
зафиксирован в течение 4–6 месяцев. Для каждого случая 
были получены данные конусно-лучевой компьютерной то-


