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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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CLINICAL AND RADIOGRAPHIC CHANGES FOLLOWING ORTHODONTIC INTRUSION
OF OVERERUPTED MAXILLARY MOLARS WITH TWO MINI-IMPLANTS

Slabkovskaya A., Divnich A., Abramova M., Slabkovsky R., Alimova A., Lukina G.

Al Yevdokimov Moscow State University of Medicine and Dentistry, Moscow, Russia

The problem of the permanent teeth loss and correction of the
corresponding deformations due to the partially absent dentition
is still one of the most urgent issues of modern dentistry. Several
authors indicate that incidence rate of molar extrusion in case of
missing antagonists varies from 83% [1] to 92% [2], with 27-32
% of teeth extruding more than 2 mm.

Untimely reconstruction of the defect resulting from tooth
loss in 95% of cases causes extrusion of antagonists in the direc-
tion of the missing teeth, with maxillary lateral extrusion statis-
tically more frequent than mandibular one [2].

Such deformations lead to occlusal and muscle disorders,
pathological changes in the temporomandibular joint and make
prosthetic rehabilitation in the area more complicated [3,4].

In order to optimize the forthcoming dental procedures, such
as implantation and prosthetic rehabilitation, in clinical situa-
tions of the kind, orthodontic preparation with the use of partial
constructions to normalize the position of individual teeth can
be performed [5-7].

Orthodontic tooth movement is often limited by the an-
chorage available. The force applied to move the teeth, and
any appliance that produces force on the tooth, must have an
equal opposing force to the other area. It is often essential to
prevent the recoil force to achieve the desired or at least the
minimum tooth movement. In such cases the doctor needs to
calculate the anchorage so that it avoids the movement of the
anchorage teeth [8].

One of the difficult movements to perform in practice without
any side effects is molar intrusion. In addition to the complexity
of molar intrusion itself, there is an equally important question
of preserving the viability of the moved tooth and the surround-
ing tissues [9-11].

The teeth being intruded can be highly prone to root resorp-
tion. Pressure arising under the intrusive forces is concentrated
in the region of root apices and can lead to compression and
necrosis of the periodontal ligaments [11-14].

To carry out the orthodontic intrusion of molars, various re-
movable and non-removable appliances are used with and with-
out anchorage to orthodontic mini-implants and mini-plates.
Appliances for molar intrusion anchored with orthodontic
mini-implants do not require patient compliance, do not cause
discomfort and are a minimally invasive and cost-effective al-
ternative, with a more predictable treatment result [7,15-17].
The number and location of orthodontic mini-implants and their
combination with other appliances may vary. Several authors in
their studies use 2 interroot orthodontic mini-implants placed
palatally and bucally [4,18-21], 3 interroot mini-implants with
2 placed buccally and 1 palatally [20], mini-implants in combi-
nation with mini-plates [5,22,23], 1 interroot, buccally placed
mini-implant in combination with a palatal clasp [24,25]. Pre-
viously, Sugii M.M. et al. [11] noted that the use of two mini-
implants for molar intrusion — the double-traction technique
— is optimal compared to a single mini-implant, and reduces the
likelihood of resorption of the dental root apices and also con-
trols the inclination of the tooth. To date, to achieve the required
intrusion, various traction forces and traction vectors are used.
In clinical studies, the force applied to an intruded tooth varies
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within a wide range: from 30g [24], and 50-70g [5,6], or 100-
150g [9,14,17,18,25], to 300-450g [4,11,20,21]. However,
the main task at the stage of molar intrusion is to reduce the
risk of pathological changes in the periodontium, as well as
the risk of root resorption, which, according to some authors,
is 4 times higher during intrusion compared to extrusive dis-
placement [9,26].

Therefore, it is still of vital importance to research and find the
ideal protocol for the intrusion of molars, which will allow the
desired tooth movement without side effects, in the shortest time
possible and in a minimally invasive way [27].

So, the objective of this work was to study and evaluate clini-
cal and radiographic changes during orthodontic intrusion of the
first maxillary molars with two mini-implants and light intrusion
forces to create conditions for adequate prosthetic rehabilitation
of the lower jaw.

Material and methods. A prospective clinical study was con-
ducted on a sample of 20 patients (8 men and 12 women) with an
average age of 35.92+5.07 years (27.9 - 45 years), with extruded
first maxillary molars, due to the missing opposing dentition of
the mandible. The subjects were divided into groups by gen-
der. Examination and treatment of patients was carried out at the
Department of Orthodontics of A.l. Yevdokimov Moscow State
University of Medicine and Dentistry (MSUMD).

The study design was reviewed and approved by the ethics
committee of the MSUMD. Each patient included in the study
signed an informed consent.

Criteria for inclusion in the study:

- age 25-45 years

- extrusion of the first maxillary molars due to the missing
dentition of the mandible

- the need for preliminary orthodontic treatment of the patient
for adequate prosthetic rehabilitation due to the lack of the space
for the crown

- no periodontal changes and other contraindications for orth-
odontic treatment.

- no history of previous orthodontic treatment.

Patients with systemic diseases such as diabetes mellitus, os-
teoporosis, cardiovascular disease, coagulation disorders and
metabolic bone disorders were excluded from the sample, as
these factors can affect root resorption, stability of mini-im-
plants, and, as a result, duration of treatment [13,20]. All moved
molars were vital.

Before the start of the movement and after the end of the intru-
sion, orthodontic casts were made for all patients, and extraoral
and intraoral photos were taken. Radiological changes that oc-
curred after molar intrusion were analyzed based on cone beam
computed tomography (CBCT) data. All CBCT and panoramic
radiographs were done with PlanmecaProMax 3D. The inclina-
tion of the extruded molar was measured before and after the in-
trusion based on panoramic radiographs. Molar inclination was
measured in relation to the plane of the corresponding half of the
upper jaw. For this purpose, maxillary planes (NL) were drawn
to the right and left through the ANS and PNS points, the axes
of the extruded teeth were marked with blue lines drawn through
the bifurcation and the middle of the molar crown at the equator
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level. To determine the inclination of the extruded molar, we
measured the lower external angle between the axis of the tooth
and the plane of the corresponding half of the jaw (Fig. 1).

Fig. 1. Panoramic radiograph before orthodontic treatment. In-
clination of the tooth 2.6 in relation to the maxillary plane (NL)

CBCT data were used to evaluate intrusion and resorption
severity of the moved teeth with Ez3D 2009 software. Pres-
ence or absence of root resorption and its severity was studied
with the Levander and Malgrem scoring system [28], which
includes five grades: 0 - no root resorption; I - a mild resorp-
tion with normal length of root and only an irregular contour;
II — moderate resorption, with small areas of root loss and an
almost straight contour of the apex; III - accentuated resorp-
tion with the loss of almost one third of the root length; IV
- severe resorption with loss of more than one third of the root
length. For this purpose, Multiplanar reconstruction (MPR)
was performed with a sequential analysis of the structural in-
tegrity of the palatal, mesial and distal buccal roots (Fig. 2,
a-c). The intrusion was evaluated by measuring the distance
from the middle point of the occlusal surface of the molar
(OU6) to the lowest/protruding point of the maxillary sinus
(MS) in the frontal section (Fig. 2d). Reconstruction of the
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section in subsequent measurements was carried out by MPR
with standardized values.

Intrusion efficiency was evaluated by dividing amount of in-
trusion by intrusion time [20]:

Ef fictency = Amount of intrusion
Intrusion time

Using this formula, the values of the intrusion efficiency of
the first upper molars were calculated for the two groups, re-
spectively.

In the study, 28 first maxillary molars were intruded. Eight
patients had bilateral molar extrusion, and 12 patients had uni-
lateral one. The patients in the study were divided into 2 groups
by gender. In terms of age the subjects in 2 groups were compat-
ible, which made it possible to compare them with each other
(Table 1).

Orthodontic treatment was performed with partial appliances
of Conmet mini-implants (diameter 1.5 mm, length 10 mm) and
an elastic chain (American Orthodontics) (Fig. 3, 4). A buccal
mini-implant was placed in the interroot space, 2 mm apically
from the attached gingiva margin, between the second maxillary
premolar and the first maxillary molar. The palatal mini-implant
was placed in the interroot space between the first and second
maxillary molars, 12 mm away from the occlusal surface of the
first molar. All mini-implants were placed by one surgeon. The
elastic traction to orthodontic mini-implants was applied simul-
taneously with the implantation. To achieve the desired move-
ment once every 3 weeks light elastic traction was applied from
mini-implants to the tooth being extruded using a dynamometer
- 15-25g per 1 mini-implant, the total traction force was 30-50 g
per molar [5,6,24].

All images were measured by one operator. To evaluate the
method error, 12 randomly selected panoramic radiographs and
12 CBCTs were re-measured after 4 weeks by the same operator.
The statistical error was calculated using the Pearson correlation
between the initial and repeated measurements and the paired
samples t-test.

c d
Fig. 2. CBCT sections of the intruded tooth 2.6. a - palatal root. b - mesial buccal root.
¢ - distal buccal root. d - tooth 1.6 after intrusion

Table 1. Intergroup distribution

Group Number of patients Num;i)::t(:f“r)r;::sillary (ll\r/;lt;?ll::;g;)
Male 8 12 37,18+4,39
Female 12 16 34,66+5,74
Total 20 28 35,9245,07

© GMN
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Fig. 3. Scheme of orthodontic mini-implants placement and the position of the buttons on the tooth. a - two mini-implants, one
placed buccally and the other placed palatally, and the button, to prevent the elastic chain from slipping, is fixed on the chewing
surface of the tooth. b, d - the position of the mini-implants (scheme and intraoral photo, respectively), as in Fig. 3a, but on the tooth
1.6 two buttons are fixed as vertically as possible under the mini-implants from the respective sides - buccal and palatal. c - intra-
oral photo of the appliance for intrusion of tooth 2.6. without buttons to fix the elastic chain on the tooth

Table 2. Intergroup comparability of initial age (t-test)

X Male group Female group
Variable years P Value
Mean+SD Mean+SD
Mean age 37,18+4,39 34,66+5,74 0,153

All measurements were statistically analyzed using Statis-
tica v.6.1 software for Windows. Descriptive statistics were
used to find mean values, standard error, and standard devia-
tion of the data. The null hypothesis of the absence of inter-
group difference in the studied parameters was used. Com-
parison of the measurement data obtained before and after
the intrusion was carried out using a paired two-sample t-test.
Results were considered significant if p-value <0.05.

Results and discussion. The method error evaluation demon-
strated a significant high correlation of repeated measurements.
The two-sample paired t-test showed no statistical significance
of the differences between the initial and repeated measurements.
The study groups were compatible in terms of age (Table 2).

In the study, 28 molars were successfully intruded that helped
to create space for a prosthetic construction in the area of the
antagonist in the mandible (Fig. 4).

Comparison of the data obtained during the study in the
male and female groups did not show a significant difference
in the radiographic parameters, such as amount, efficiency,
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time of intrusion, and change in the mesial molar inclination
(Table 3).

The intrusion amount in the male group ranged from 1.33 to
3.94 mm (P<0.001), in the female group from 1.52 to 3.78 mm
(P<0.001). The duration of molar intrusion in the male group
ranged from 5.1 to 10.5 months (P<0.001), in the female group
from 5.5 to 12.2 months (P<0.001). The change in the values of
the mesial inclination of molar crowns after intrusion in the male
group ranged from 1.1 to 2.5 degrees (P<0.05), in the female
group from 1.5 to 3.3 degrees (P<0.05). The intrusion efficiency
in the male group ranged from 0.26 to 0.38 mm (P<0.05) mm
per month, in the female group from 0.27 to 0.31 mm per month
(P<0.05). Evaluation of apical resorption according to Levander
and Malgrem score [28] demonstrated 0 grade resorption in 50%
of the studied molars, I grade resorption in 42.85% molars, 11
grade resorption in 7.5% molars (Table 4). II grade apical re-
sorption was observed in the area of the mesial buccal roots of
the two first maxillary molars in the female group. No resorption
in the area of trifurcation was noted.
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Fig. 4. a, b —intraoral photo, ¢, d - maxillary casts, e, - CBCT sections in the area of the moved tooth 1.6
before and after intrusion. The treatment time was 5.5 months, the intrusion was 2.1 mm

Table 3. Intergroup comparability of radiographic changes of molar (t-test)

Parameter Male group Female group P Value
MeantSD MeantSD
Intrusion, mm 2,86+0,67 3,07+0,57 0,163
Intrusion duration, months 7,57+1,42 8,16+2,02 0,138
Mesial angulation, degrees 1,71+0,43 2,33+0,63 0,521
Efficiency of intrusion 0,32+0,08 0,29+0,02 0,673
Table 4. Distribution of molar root resorption grades in groups

Group 0 I I I v Total
Male 7 5 12
Female 7 7 16
Total 14 12 28

In 68 mini-implants used in the study, loss of stability was
noted in three palatal mini-implants.

The search for the optimal method of the maxillary molars
intrusion continues to this day. This is evidenced by the variety
of existing appliances for orthodontic intrusion of the maxil-
lary molars. Evaluation of the U6-MS parameter on CBCT after
molar intrusion showed its significant reduction in both groups,
which indicates the efficiency of the selected intrusion mechan-
ics. The amount of intrusion in the subjects ranged from 1.33

© GMN

to 3.78 mm, which is due to the varying degree of initial molar
extrusion (overeruption). In each case, molar intrusion stopped
upon achieving originally set goals, which was determined clini-
cally. The inclination of the molars after intrusion varied from
1.1 to 3.3 mm, but was not clinically significant. This allowed
us to conclude that the use of two mini-implants and an elastic
chain, as an independent appliance for the intrusion of the max-
illary molars, makes it possible to achieve the desired vertical
movement of the molar without significant changes in the incli-
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nation of the tooth. Using this intrusion technique, it is necessary
to take into account the difference in the anatomical structure of the
alveolar process of the maxilla. The vector of application of elastic
traction from the palatal side turns out to be more horizontal than
from the buccal one, therefore a palatal inclination of the molar can
occur, which must be controlled clinically. Assessment of the orofa-
cial inclination of the molars was not the purpose of this study and
requires further study, probably using CBCT data.

According to the literature available, in terms of risk of induc-
ing root resorption by orthodontic intervention, there is no safe
tooth movement and resorptive changes with varying degrees
occur in all patients [9,29,32]. However, there has long been
such an opinion that intrusive movement causes root resorption
more often than other movements [31,32] and its duration di-
rectly correlates with the degree of resorption [28,31,32,34].

There are conflicting data on the influence of the sexual factor
on the likelihood and incidence of root resorption during tooth
intrusion. Kjar [35] in his study shows that women are more
prone to root resorption than men. While Linge reports no gen-
der effect on resorption rates [34]. However, in his retrospective
study, the number of women prevailed.

In our study, there was no statistically significant gender de-
pendence or correlation between the treatment duration and the
grade of resorption. However, it should be noted that out of 28
intruded molars, the 2 grade of resorption was seen in two cases
in the female group where the intrusion duration was 12 months,
which was the maximum limit of variation in the duration of
treatment in this study (5.1 - 12.2 months). In the remaining cas-
es we mainly saw the 0 and I grade of apical resorption, which
have no clinical significance. We suggest that such insignificant
apical changes in the root region of the first maxillary molars are
associated with the use of prolonged light intermittent intrusion
forces (30-50 g). Such forces do not cause overload of periodon-
tal tissues and persistent hemodynamic disturbances in the apex
region, which in turn reduces the risk of resorption [36].

Conclusion. The use of two mini-implants and an elastic
chain, as an independent appliance for the intrusion of maxillary
molars makes it possible to achieve the desired vertical move-
ment of the molar without a significant change in the inclination
of the tooth. The use of light, prolonged intermittent force al-
lows molar intrusion in a short time, while reducing the risk of
root resorption.
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SUMMARY

CLINICAL AND RADIOGRAPHIC CHANGES FOL-
LOWING ORTHODONTIC INTRUSION OF OVER-
ERUPTED MAXILLARY MOLARS WITH TWO MINI-
IMPLANTS

Slabkovskaya A., Divnich A., Abramova M., Slabkovsky R.,
Alimova A., Lukina G.

A.I Yevdokimov Moscow State University of Medicine and Den-
tistry, Moscow, Russia

Objective - to evaluate clinical and radiographic changes of
orthodontic intrusion of upper first molars with two mini-im-
plants, using light intrusion forces, to create the space for pros-
thetic rehabilitation on the lower jaw.

In 20 patients (aged between 26.8 and 45) with secondary de-
formities in the lateral region in the vertical direction, associated
with partial absence of teeth in the lower jaw, and orthodon-
tic preparation for subsequent prosthetics was performed. Each
subject was missing 1-2 teeth in the lateral segment.

© GMN

All patients were divided into two groups: with intrusion
mechanics with orthodontic implants (20 people) and intrusion
with an orthodontic shape memory arch (20 people). The radio-
graphic changes in male and female groups were assessed and
compared based on the panoramic radiographs and CBCT data
before and after intrusion.

In the study 28 molars were fully intruded and their position was
normalized with two mini-implants placed palatally and buccally.
Mean extrusion time was 7.86+0.42 months (P<0.001), mean in-
trusion length was 2.97+0.15 mm (P<0.001), and mean change of
mesial molar inclination was 2.02+0.44 degrees (P<0,005). The de-
gree of root resorption was evaluated according to CBCT data in
Multiplanar reconstruction (MPR); 50% of molars had grade 0 of
resorption, 42.85% had grade 1, and 7.15% of molars had grade 2.
There was no resorption in the trifurcation area.

Intrusion of molars can be successfully accomplished with 2
mini-implants, placed palatally and buccally, with a light trac-
tion force (30-50 g) of an elastic chain.

Keywords: molar intrusion, mini-implant, orthodontic treat-
ment, root resorption, CBCT.

PE3IOME

KIMHUYECKHUE U PEHTTEHOI'PA®UYECKHUE H3-
MEHEHMSI MOCJE OPTOAOHTHYECKON WHTPY-
3UNn 1P 3YBOAJIBBEOJISIPHOM Y/JIMHEHUU
BEPXHUX MOJISIPOB C IOMOLIBIO JIBYX MUHHU-
HUMIIJIAHTOB

CaaokoBckast A.A., [IluBauy A.A., AopamoBa M.A1.,
Cnaoxoscknuii P.H., Anumosa A.B., Jlykuna I''H.

Mockosckuii 2ocyoapcmeentblil MeOUKO-CIMOMAMOoL02UYeCKUlL
yuusepcumem um. A.1. Eedokumosa, Poccus

Lenb uccnenoBaHus - OLCHUTh KIMHUYECKHE U PEHTICHOJIO-
TUHYECKUEC M3MCHCHUS OPTOAOHTUYECKOIO BMEIIATC/ILCTBA Ha
NEPBBIX BEPXHUX MOJISIpax ABYMS MUHU-UMILIAHTAMU, UCIIOJIb-
3y JIETKUE CUJIBI BTOPXKCHUS, JI CO3JaHus IPOCTPaHCTBa IIpo-
TE3HOU peabuInTalyy Ha HUKHEH YeIoCTH.

20 manueHtaMm B Bo3pacte 27,9-45 Jjer ¢ HaJM4ueM IKCTPy-
3UPOBAHHBIX BEPXHEYECJIFIOCTHBIX MOJISIPOB BBUY OTCYTCTBUS
AHTAaroHUCTOB IMPOBEACHA OPTOAOHTUYECCKAs UHTPY3HUs C IIOMO-
HIBIO IBYX MUHU-UMILIAHTOB (auametp 1,5 mwm, aimuHa 10 Mmm) n
anacTudeckoi nernouku. Cuiia HCIOIb3yeMOH TATUM COcTaBHIIa
30-50 r Ha oauH Moysap. OueHka paguorpapuuecKux U3MeHe-
HU{ B pyNIie My>KYUH U SKCHIIHH, a TAKKe CPaBHEHHE TPYIII
MEXy cOo00i MPOBOJMIMCH 1O JIAHHBIM OPTOIIAHTOMOTPAMMBbI
¥ KOHYCHO-JIy4eBOIl KOMIBIOTEPHOU TOMOrpaduu, BBIITOIHEH-
HBIX J10 U [10CJIE UHTPY3UHU.

B xome ucciaenoBaHus B MOJHOM 00bEME BBIMTOJHEHBI HH-
TPY3HUS U HOPMAJIU3aLUs MOJI0XKEHUS 28 MOJIIPOB C IOMOIIBIO
ABYX MUHU-UMILUIAHTOB, PACIIOJIOKCHHBIX HeGHO U IICYHO.
CpenHsist IPOOJDKUTENBHOCTh MHTPY3UU MOJISIpa COCTaBUIIA
7,8610,42 mecsua (P<0.001), cpennuii 00beM HHTPY3HH -
2,9740,15 mm (P<0.001), Me3uanbHbIi HAKJIOH MOJIsIpa U3MeE-
HWICA, B cpefiHeM, Ha 2,02+0,44 rpanyca (P<0,005). Ouenka
pe30pOLry KOPHEW MO JaHHBIM KOHYCHO-JIYYEBOW KOMITBIO-
TEepHOH ToMorpaduu B MyJBTUIUIAHAPHOW PEKOHCTPYKIMH
nokaszana Hannyue 0 creneHu pesopbuuu y 50% wuccienye-
MBIX MOJISIPOB, pe3opbuuu I crenenu - y 42,85%, pezopounn
II crenenu - y 7,15%. B obnactu tpudypkaunu peopOiuu He
HaOJII0IaJI0Ch.

55



I/IHpr3l/I$[ MOJISIPOB MOXET 6]>ITIJ YCIEIIHO BBLIIIOJIHEHA IIPU
NOMOIM ABYX MHUHH-UMIUIAHTOB, PAaCIOJJIOXEHHBIX HCGHO H
mEYHO, U JIerKo uHTpy3uoHHOU cuibl (30-50 r), coznaBaeMoit
3JIaCTUYECKOHN LIENOYKOH.
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CORRECTION OF DENTAL ARCHES DIMENSIONS IN CHILDREN WITH DENTITION DEFECTS
IN THE PERIOD OF MIXED OCCLUSION USING NON-REMOVABLE ORTHODONTIC
PROSTHESIS APPLIANCE

Zrazhevska A., Savonik S.

Kyiv Medical University, Ukraine

Monitoring of dental morbidity in children of Ukraine in re-
cent years has shown an increase in diseases of hard tooth tis-
sues, periodontitis, dento-maxillaire anomalies and dentition
defects, which is the result of reducing the level of specific re-
sistance caused by declined social conditions of life and envi-
ronmental situation [5,11].

Among the multiple factors that ensure the harmonious growth
and development of a child, the physiological development of
the dento-maxillaire complex is important, which functioning
depends on the preservation of teeth in the period of temporary
and permanent occlusion [2,6,8].

Prosthetic rehabilitation in children in the period of mixed
occlusion is especially important. A systematic approach to di-
agnosis is of particular importance when choosing the method
of occlusal rehabilitation in children with dentition defects and
secondary dento-maxillaire deformities [1,7]. As well as the
need for timely prosthetics of teeth and dentitions in the period
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of mixed occlusion with the help of prosthesis designs that have
a positive effect on the harmonious development of the dento-
maxillaire system and the body as a whole [3,4,9,10].

The study aimed to increase the effectiveness of orthopaedic
and orthodontic treatment of children with dentition defects dur-
ing the period of mixed occlusion to prevent secondary dento-
maxillaire deformities.

Material and methods. To achieve this goal, we examined
and conducted orthodontic treatment of 47 children aged 6 to 11
years with dentition defects (DD), who applied to the Depart-
ment of Orthopedic Dentistry and Orthodontics, Private Educa-
tional Institution “Kyiv Medical University”.

The results of clinical, anthropometric, functional and ra-
diological examination methods were entered to a specialized
medical record “Medical file of an orthodontic patient No
year__”, the form of primary accounting documentation Ne043-
1 / o for further analysis of the data and treatment planning.



