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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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.1. Yevdokimov, Russia

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

© GMN
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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

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/l 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
(MS]) relative to the suture-papillary line (RPT), which passes

920

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).

(O

SNP,

. — 4 SNA

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

SNPI - 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

Mpr - lower protruding point in the chin area on the right

MI - the lower protruding point in the chin area on the left.

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

Cc16

m16

Fig. 6. Localization of points on molars for calculating ortho-
pantomogram of the jaws
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Cd,, - distal point of the equator of the crown of tooth 1.6
(tooth number - the last digits of the point name)

Cc,, - midpoint of segment Cd16 - Cm16

Cm,, - mesial point of the equator of the crown of tooth 1.6

B, - root bifurcation

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

S (A

- orhSNA ™

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-SNPI - base of the upper jaw on the left

Ur-Mr - base of the lower jaw on the right

UI-MI - 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 Cc - B, for molars.

Cd16

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).

© GMN

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 25 2.6 2.7
norm 47.242.9 68.2+1.8 | 80.9+1.9 | 94.6+2.5 | 90.1+2.4 | 78.1+1.8 67.242.2 44.442.7
bilateral, 56.344.2 78.543.1 % | 87.947.2 | 91.3+4.6 | 85.8+6.1 79.7£7.7 | 75.542.6% | 52.145.5
upper jaw
tooth 3.7 3.6 35 34 4.4 45 4.6 4.7
norm 104.0+3.3 91517 | 82.543.1 | 79.6£2.0 | 79.122.0 | 81.4+15 91.541.9 | 103.3+£3.9
bilateral, 97.741.9 888:15 | 844235 |O99ELT1 933000 | 800123 | 900+15 | 95825
lower jaw ok
tooth 1.3 12 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 93.542.1 89.0+2.1
bilateral, 87.3+2.7 90.5+1.8 91.6+3.6* 92.642.8 92.542.1 86.6+2.5
upper jaw
tooth 33 3.2 3.1 4.1 4.2 4.3
norm 88.142.9 90.0+1.6 89.9+1.9 90.61.5 91.1+1.4 89.5+1.1
bilateral, 82.4+32 95.8+1.9% 91.4+1.0 92.2+1.1 | 96.0£1.2%* 83.6+3.0
lower jaw
Table 2. Anthropometric indicators for calculating jaw models
in patients after early bilateral loss of deciduos teeth of the upper jaw
Adentia 5.5,6.5 7.5,8.5
Parameter
M=+m 33.00.7 26.0+0.5%
13-23
Norm 32,.8+0.4 24.8+0.4
M=m 33.9+1.4 38.0+0.3%*
1.4-2.4
Norm 36.240.6 36.240.6
M=+m 42 341 2¥%* 47.1£0.6
1.6-2.6
Norm 47.0£0,7 47.0£0.7
| M:£m 18.0+0.9 16.7+0.2%%%
° Norm 17.6+£0.3 15.6+0.1
M+m 26.9+0.9%
MSr
Norm 29.3+0.4
M=m 27.4+0.9
MSI
Norm 29.6+0.5
Ce IIII - 2.1
Ce I/IV - 1.9
Mz=m 29.61.7 31.040.5%%+
UpR
Norm 32.440.9 35.6£0.2
M=m 29.8+13 22.6£0.4
UpC
Norm 30.9+1.1 23.5+0.5
M=+m 30.4+1,1* 31.620.5%+*
UpL
Norm 33.54+0.6 35.44+0.3
Trema M=+m 11.941 8%+ 13.740.6%%*
teeth Norm 18.3+0.3 18.6:0.4

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

* - low degree of confidence; ** - average; *** - high

from the extracted tooth (by 26.3%) (Table 2, Fig. 11, 12).

92

removal, presented in Table 3 and Figs. 13-15.

Similar asymmetric changes in orthopantomograms and con-
trol models were established with unilateral premature molar
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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 47.242.9 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 87.3x1.9 93.3%1.2 86.6+2.1
unilateral, upper jaw 84.0+2.6 98.2+2.1%* 88.2+3.4

teeth 33 32 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

Fig. 13. The orthopantomogram of the patients jaws after
unilateral early tooth loss 5.4

Fig. 14. The orthopantomogram of the patients 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

© GMN

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.
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Table 4. Average values of anthropometric parameters in patients with early unilateral loss of the first temporary molars

Parameter The values Upper jaw N Lower jaw N
Distance between canines 31.8t1.4 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
o el e [ s | awwes | amesee |
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

Upper jaw

Bilateral tooth loss 5.4 1 6.4

Unilateral tooth loss 5.4 mwam 6.4

Lower jaw

Bilateral tooth loss 7.4 1 8.4

Unilateral tooth loss 7.4 mwam 8.4

'|| J 414
lf[ |

/

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

Conclusions. 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.L 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

© GMN

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

PE3IOME

BUOMEXAHUKA HU3MEHEHUS ITOJIOXKEHUS I10-
CTOSIHHBIX 3YBOB TP PAHHE ITOTEPE MMEPBBIX
BPEMEHHBbIX MOJISIPOB

CaaokoBckast A.b., AopamoBa M.S1., Mopo3oBa H.B.,
Cnaoxosckmii P.U., Anumosa A.B., Jlykuna I''H.

Mockosckuil 2ocyoapcmeeHtblil MeOUKO-CIMOMAMoL02UYeCKUll
yuusepcumem um. A.1. Eedokumosa, Poccus

[pexxneBpeMeHHOE yaajeHHe BPEMEHHBIX 3yOOB SBISIETCS
OJZIHOW M3 OCHOBHBIX MPHYMH JAepOopMaLyii 3yOHBIX PsIOB, IIPH
3TOM MaKCHUMaJIbHasl paclipoOCTPaHEHHOCTh PaHHEH [OoTepu ep-
BBIX BPEMEHHBIX MOJIIPOB cocTaBisieT 39,9+4,8%, B pesynbrare
4ero MPOMCXOJUT CMEIeHHE 3y00B, COCETHUX C e(hEeKTOM, YKO-
pOYEHHE U CyXeHHue 3yOHOH IyrH, U, KaK CIEICTBUE ITOTO, pe-
TEHLIUS [IPEMOJISIPOB, IPOPE3bIBAaHUE BHE 3yOHOM JIyTH IOCTOSIH-
HBIX KJIBIKOB, ATOJIOTUS IPOPE3bIBAHUS [IOCTOSHHBIX MOJISIPOB.

Lesnp uccnenoBanus - oLeHKa OMOMEXaHUKH MUIPAlMU IO-
CTOSIHHBIX 3yOOB y IAlIUEHTOB C PaHHEH MoTepeil NepBbIX Bpe-
MEHHBIX MOJISIPOB.

[IpoBeneHO aHTPOIIOMETPUUECKOE HCCIIEIOBAaHUE MOJeIIeH
YeJOCTeN U UX OPTOMAHTOMOrpaMM 25 MalKMeHTOB B BO3pacTe
7-12 ner, UMEIOIUX B aHAMHE3€ MPEXIEBPEMEHHYIO HOTEPIO
IIEPBBIX BPEMEHHBIX MOJIIPOB BEpXHEH M HMKHEH yerocTeil.
[IpoBeneHa olLeHKa OCJIOXKHEHUM, BBISIBICHBI 3aKOHOMEPHOCTH
¥ OIpezieNieHa OnoMeXxaHnKa MUTPALMU TOCTOSIHHBIX 3yOOB Kak
IOCJIEACTBUE JJIUTEIBHOTO OTCYTCTBUS BPEMEHHBIX MOJISIPOB.
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OLIEHKA JJUHAMWKHN TPAHCBEP3AJIbHBIX PASMEPOB BEPXHEN YEJTIOCTH
IMOCJIE BBICTPOI'O PACIIMPEHUSI B IEPUOJ CMEHHOI'O ITIPUKYCA.
AHAJIU3 KOHYCHO-JIYYEBOU KOMITIBIOTEPHOW TOMOI' PAOUU

L2 laxno JI.A., *Beimemupckast T.A., *®uc I1.C., *Bypaaxos ITLA.

!Hayuonanvnas meouyunckas akademus nocieouniomno2o oopaszoeanus um. ILJIL lynuka, Kues;
2Central laboratory diagnosis of the head, Kues;
SHayuonanenwiit meouyunckuil ynusepcumem um. A.A. Bozomonvya, Kues, Ykpauna

TpancBep3aibHBII pa3Mep BEpPXHEH YEIIOCTH SIBIIETCS Bak-
HBIM [TapaMeTPOM He TOJBKO I Pa3BUTHS (DYHKINOHATIBHON H
CTaOMIIBHOI OKKITIO3UH, HO | JUISt (JOPMHPOBAHHS ONTHMAIILHOM
3y0OUETIOCTHON SCTETUKH M MOJHOIIEHHOTO 00BbeMa JIbIXaTelThb-
HBIX ITyTell Ha ypOBHE IOJIOCTU HOCA U POTOIIOTKH [1].

CyImecTBylomee MHOKECTBO METOIOB HM3MEpeHUs (u3nde-
CKHX TUIICOBBIX MM IU(PPOBEIX MOZAENEH YerocTel 03BOIsIeT
JIMIIb OTIOCPEIOBAHHO ONPEEIHTh MX TPAHCBEp3aJbHBIC Pas-
MepHl B CBSI3U C CYIIECTBEHHBIMH OTPAaHHYEHHUSMH, KOTOPHIE
HaKJIa/[bIBAIOT 3yOHBIE TOUKH H3MepeHus. OObEeKTHBHO OLICHUTD
pa3Mepsl YeTIOCTeH, HCIOb3ys TOIBKO 3yOHBIE OPHEHTHPHI HE
BCer/Ja MPe/CTaBIsIeTCS BOSMOXKHBIM, T.K. 3yObl MOTYT MMeETb
BeCTUOYII0-OpaIbHEIH HAKIIOH, OTIMYAIONIMICS OT HOPMBI HIJIH
BOOOIIIE OTCYTCTBOBATH [2].

Brictpoe pacimpenne Bepxueii yemoctu (RME), kak mertoxn
OPTOJIOHTHYECKOM  KOppeKIuH €€ IOINEepeyHoro pasMmepa, Xo-
POIIIO M3yUeH U 3aJI0KyMEHTHPOBaH. ATiapaTHoe ObICTpoe pac-
MIMPEHNE BEPXHEH YeITIOCTH MOXKET MPUBECTH K 3HAYUTEIHHBIM
M3MEHEHUSIM B HOCO-BEPXHEUEIIOCTHOM KoMIutekce [3-7].

JIOTIONHNTENEHBIMA METOAAMH H3YyUCHUSI TPAaHCBEP3aJIbHBIX
pa3MepoB UEIOCTeH SIBISIIOTCS PEHTICHOrpahUIecKie METO/IHI,
B YaCTHOCTH (ppoHTaNBbHAS medarorpaMma, OJHAKO CyMMalH-
OHHOC HAaJIOKCHHE aHAaTOMHYECKUX CTPYKTYp B M300paskeHUH
CHIKAeT YETKOCTh BU3YaIM3AIMN 3yOHBIX M CKEJIETHBIX OpHEH-
THUPOB U yBEJINYMBACT BEPOSTHOCTH OMMOKH m3Mepenuil. [1o-
BOPOT WJIM HAKJIOH TOJIOBHI B MIPOI[ECCe PEHTTEHOTpa(uy TaKkiKe
BIIMSIET Ha TOYHOCTD WACHTU()HUKAINH ¥ COOTHOIIIEHIE OPHEHTH-
POB B TOPH30HTAIBFHOM INIOCKOCTH, YTO CYIIECTBEHHO 3aTpyJl-
HSIET OIIEHKY CHMMETPHH 1 YBEINYNBACT BEPOSTHOCTH OIIHOKH
TpaHCBep3aJIbHBIX U3MepeHuid [8].

B cBs3u ¢ yka3aHHBEIMH OrpaHUYEHMSIME MeToa ()POHTAIBHOI
necazorpadum, MPaKTUKYIOMHH Bpad 9acTO CTAIKUBAETCS C MPO-
OlemMaM¥ B TOCTAQHOBKE NPABUJIBHOTO AnarHo3a. OHako, IMEHHO
OT TOYHBIX PE3YJIBTaTOB JIMArHOCTUKU 3aBHCUT BBEIOOP KOPPEKTHO-
TO METO/Ia JISYCHHMS, HAIIPABICHHOTO Ha JIOCTIKEHHE CTaOMIBHOTO
pe3yJbTara Ioclie 3aBepIIeHsT OPTOXOHTIIECKOTO JICIEHHSL.

Konycno-ryueBast xomnbrotepHast Tomorpagpust (KJIKT) —
peHTreHorpaduuecKkuii METoJ JHAarHOCTHKH, pa3paboTaHHBII
JUISl BU3yaJIM3allid B BHICOKOM DPa3peIleHHH TBEP/bIX TKaHeil
YeJTIOCTHO-JIUIEBOI 00JaCTH, O3BOJISIET HOIYIUTh MYJIBTHILIA-
HapHbIe H300paKEHHsT BO BCEX TPEX IUIOCKOCTAX C MHHHMAIlb-
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HBIMH HCKakeHnsIM. boree Hu3kne GpuHaHcoBEIe 3aTpatsl, Oolee
HU3Kasl 1032 00IydeHust u 0ojee KOPOTKOe BPeMsl CKaHHPOBa-
HUSI B CPAaBHEHUH C MEIUIUHCKOH KOMITBIOTEpHOH ToMorpadu-
eil ¥ cpaBHUMas reomeTpudeckas u JjokanpHas TouHocTh KJIKT
HCCIIIOBAHUsl CAEIAIM 3Ty TEXHOJIOTUIO MPEAIOYTHTEIILHBIM
METOJIOM OIIEHKH CTPYKTYp YeIIOCTHO-JIMIEBOH obmactu [9].

BonpmnHCTBO UCCaEJ0BAaHUM, B KOTOPBIX OLICHUBAETCS BIIUsA-
HUE almnapaTHoro OBICTPOTO PacIIMPEHHs BEPXHEH YeII0CTH Ha
JTUHEWHBIe 1 00BEMHBIE TOKA3aTeN BEPXHUX JIBIXaTeNIbHBIX ITy-
Teit, ucnonb3yrot nanabie KJIKT Gonbioro oobeMa, 9to BIHsSET
Ha 1103y obmyuenus [10]. Onqnako, pemenue o6 oobeMe uccire-
noanust KJIKT y neteit u moapoCTKOB JOKHO NMPUHUMATHCS
C y4eTOM HX 0CcO00H ySI3BHMOCTH K OHOJIOTMYECKOMY BO3ZEii-
CTBHIO HOHU3UPYIOLIETO U3Iy4YEHUsL.

Lenbro uccnenoBaHus sBUNACh OLICHKA TUHAMUKH U3MEHE-
HUS TPAHCBEP3aJIbHBIX PA3MEPOB BEPXHEH UENIOCTH Ha Pa3HBIX
YPOBHSIX Iocie OBICTPOTo €€ pacHMpeHus y JeTell B MepHoje
CMEHHOTO IPHKYca I0 JaHHBIM cpenHero oosema (FOV) konyc-
HO-JTy4eBO# kommbioTepHoit Tomorpaduu (KJIKT).

Marepuan u metoasl. [Ipotokon nccinenoBanus ObUT 0J0-
Open Kommccueld mo BompocaM OHOITHYECKOW SKCIEPTU3BI U
STUKH Hay4HbIX HccllenoBaHuil HanronanbHOro MeAUIUHCKOrO
yHHuBepcuTeTa UM. A. A. boromonsla, S3KCIEPTHOE 3aKII0YEHUE
Ne 113 ot 02.07.2018 ropna.

B wuccienoBaHue BKIIIOUEHBI TPUALATH CEMb ITAllUCHTOB B
Bo3pacTe 7-12 net, MenuanHoe 3HadeHue — 8,9 netr. Kpurepuu
BKJIIOUEHHS: AeTh 7-12 JeT ¢ cyKeHHeM BepXHell 4elocTw,
IUTAH JIedeHUsT 0e3 y#aleHHs W HCIIOIb30BaHHE HECHEMHOIO
armapara Ayt ObICTPOTO pacIIMpeHHs BepxHel democTn Xaii-
pexe (Hyrax). Kpurepnn nckirodeHus: CKelneTHast aCHMMETPUs
W 4YeperHo-JHIEeBble Ae(OpPMAIIH, TeHETHUSCKHE CHH/POMEI,
BEPTUKAJIbHBIC aHOMAJIMY IIPUKYCa.

[lo opromoHTHYECKUM MOKa3aHHUSIM BCE MALUECHTHI MOIYy4U-
JM JeYEHUE, HAPABICHHOE HA KOCTHOE PACIIUPEHHE BEpXHEH
YETIOCTH C WCIONB30BAHUEM armapara Juisi ObICTPOTrO paclin-
penus BepxHell yemoctu Xaiipekc. IIporokon pacmmpeHus -
aKTUBAIMs BUHTA J[Ba pa3a B JICHb JO TeX IOp, ITOKa He OblIa
JOCTUTHYTa HeOonbInasi Ype3MepHasi KOppeKIHs. 3aTeM BHH-
THl OBUIM CTaOMIM3MPOBAHEL, @ aNMapaT OCTaBaJICS MMACCHBHO
3a()MKCHpPOBaH B TeUeHHE 4—6 MecsieB. [ Kakaoro ciydas
OBLIH TOJTyYeHBI JAHHbIE KOHYCHO-Ty4eBOi KOMITBIOTEPHOH TO-



