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NOPIBHAJZIbHUIA AHANTI3 MOHOKOPTUKAJIbHOIO
I BIKOPTUKAJIbHOI'O CroCobIB YCTAHOBJIEHHA

MIHIIMIMNAHTATIB

[BH3 «Y>kropoacbkuii HauioHanbHUIA yHIiBEpCUTET», YKropoa, YkpaiHa

Poboma € ¢ghpacmMeHmMoM KOMIIEKCHOI Hayko80-00c1iOHOI memu kaghedpu OumsiHoi cmomamosoaii cmomamorsnoeidHo2o ¢haKyrib-
memy [BH3 «Yxeopodcbkuli HayioHanbHuUl yHisepcumemy» «[llpogpinakmuka, OiazHocmuka, f1iKy8aHHsi OCHOBHUX CMOMamoriogidHux
3axeoptosaHb y Oimel Sakapnamms» (Homep OepxasHoi peecmpayii 0116U003555).

AxTyanbHicTb

KniHiyHM pocsig nokasye, WO eeKkTUBHICTb
MiHiiMNNaHTaTiB  3anexutb Big  i3nKo-XiMiYHMX
BNacTUBOCTEN iIMMMaHTOBAHOro Martepiany, KOHC-
TPYKLiNHUX OCOBMMBOCTEN MiHIrBUHTa, MeToady 06-
pobku MOro NoBepxHi, aHaToMo-(isionoriYHnx oco-
6nveocTen i BionoridyHMx npouecis, ski BiabyBatoTb-
CS B KiCTLi HaBKono Hboro [1].

Jeski meToam BCTAHOBMEHHSA MiHiiMANaHTaTiB
nepegbavaloTe MeHeTpauilo ABOX KOPTUKaNbHUX
NNacTUHOK i ryG4yacTol KiCTkW, 5K, Hanpuknag, npuv
BCTaAHOBIEHHI MiHiiMnnaHTaTiB Ha nigHebiHHI abo B
OiNsHUi anbBeEONSIPHOrO BiAPOCTKa BEPXHbLOI Lerne-
nu [2]. Ha gymky 6aratbox OOCHiAHWKIB, Takuil cno-
cib ycTaHoOBneHHs 3abeanevyye HagivHiwy onopy
Ona nepemileHHs 3y6iB i 3MeHLIYE HaBaHTaXXEHHS
Ha KiCTKOBY TKaHWHY Lwenen [3].

Poorsattar-Bejeh A. nopisBHioBaB aHkopax npu
MOHOKOPTUMKanbHOMY 1 BiKopTUKanbHOMY BCTaHOB-
NeHHi MiHiimnnaHTaTiB Ha nigHeBIHHI Npy oaHAKOBIN
3aranbHi TOBLUMHI KOPTMKanNbHOI MnacTuHku. 3a
pesynbTataMu AochigpkeHHs 6yno BUABMNEHO, LWO
MOHOKOPTUMKanbHa dikcauis MiHirBuHTa 3abesneuye
CUIMbHILLIMI oNip NpW BEpTUKarbHOMY Hanpsamky aii
cunu. HatomicTb GikopTukanbHuUiA cnoci6 dikcauii
MiHiiMnNaHTaTa CTIRKILWWMIA OO rOPU3OHTanbHO Aito-
Yol cunu [4].

3a JonoMorod Metoay CKiHYEHHUX ereMeHTIB
Holberg C. i cniBaBTOpKN goBenw, WO 4uM rnubLue
MiHiiMNNaHTaT 3aHYpPeHW y KICTKOBY TKaHWUHY, TUM
MEHLLE HanpyXeHHS B NOro NPULLIMNKOBIN YacTuHi 1
KOPTUKanbHIN KiCTLi LWenenu, a Takox, Wwo bikopTu-
KanbHa goikcauia cnpuaTtnumeiwa woao 6iomexaHikm
nepemiweHHs 3y6iB, HiXX MOHOKOPTUKanbHa [5].

HWHI BMKOpPUCTaHHSA Pi3HOMAHITHUX MiHIrBUHTIB
[03BONSAE PO3B’A3yBaTH LLUMPOKUI CNEKTP OPTOAOH-
TUYHMX NpobnemM. Ane MIHIrBUHTU MaloTb i MEeBHI
HeaomniKu.

MpoaHanisyBaBLUM NO3UTUBHI N HEraTUBHI Bnac-
TMBOCTI BiAOMUX MiHiiMANaHTaTIB BiTYM3HAHMX | 3a-
pyBiXKHMX BUPOBHMKIB, MW NOCTaBUNKU 3a MeTy BOO-
CKOHarnuTn opMy BHYTPILLIHLOKICTKOBOI YaCTUHN
pi3abbM MiHiiMNNaHTaTa, MNOKPaLUTU KOHCTPYKLO
LWNAKN N HaO ACEHHOT MOro YyacTuHu. 3a pesynbTa-
TaMu nNpoBefeHNX AOCNiAXeHb Hamu Byna po3pob-
neHa BiTYM3HSHA cucTemMa OPTOAOHTUYHUX MiHiiMM-
naHtaTtis OMG.
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MeTta gocnigxeHHs

[MpoBecTn NOPiBHANBHMI aHani3 onopo3aaTHOC-
Ti KICTKOBOI TKaHWHM LUenen NguMHU B pasi MOHO-

KOPTUKaNbHOrO 1 BIKOPTUKANBLHOMO BCTAHOBMEHHS
MiHiiMNnaHTaTa BrnacHoi KoHCTpykuii OMG.

Martepianu i MeToau AocnimKeHHsA

3 MeTo BUBYEHHA BioMexaHiYHMX XapaKTepuc-
TUK po3pobneHoro miHiiMnnaHtata OMG i onopos-
OAaTHOCTI KICTKOBOI TKaHUHU B pasi MOHOKOPTUKanb-
HOro " BiKopTMKanbHOro MOro BCTAHOBMEHHS BUKO-
pucToByBanu MeTod ckiHdeHHux enemeHTis (MCE).
Cxema 1 ckiH4eHHO enemeHTHa 2D-mofenb Gikop-
TUKanbHOro BCTAHOBMEHHSA MiHiiMnnaHtata OMG
(noexuHa 8 mm, giameTp 1,8 MM) nepegbadana no-
BHE MPOHWUKHEHHS KPi3b OOWH LUap KOPTUKArbHOI KiCT-
K1, O AOPIBHIOE 1 MM, yCto rybyacTy KiCTKy W 3aHy-
PeHHS B Apyrvi Lwap KopTukanbHol KicTkn Ha 0,5 mm.
3a MOHOKOPTUKanNbHOro BCTAHOBMEHHS MiHiiMnnaHTaTt
Yy APYIMA KOPTUKamNbHUA LWap KICTKU He 3aHyptoBarnu.
OpavHoyHe cunoBe HaBaHTaxeHHst 1 H 6yno npukna-
OeHe B TrOpPU3OHTarbHOMY HanpsiMKy napanensbHO
KOPTUKarbHIN NacTUHLi KicTku (puc. 1).
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Puc.1. PospaxyHkoga cxema bikopmuKasibHO20
8cmaHo81eHHs1 MiHiimrnnaHmama OMG
i lo20 cuI08020 HaBaHMAaXEHHS

PesynbTaTtu pocnigpkeHHs
Ta iXx o06roBopeHHs

OagHum i3 HarBaxnuBilWMx ¢akTopis, WO BNK-
BalOTb Ha YCMILWHICTb BUKOPUCTAHHA MiHIMNNaHTa-
Ta, € Noro ctabinbHICTb Yy Npoueci OPTOAOHUYHOIO
nikyBaHHs [6]. JocuTb BUCOKMI piBeHb HeBAaY npu
MOHOKOPTMKaNbHOMY  BCTAHOBJSIEHHI  MiHIrBUHTIB
CMOHYKaB [0 MOLUYKY Kpalinx meToiB 3abeaneyeH-
HS CcTabinbHOCTI iX BUKOPUCTaHHA [7]. Takum Bu-
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ABMBCS BiKopTMKanbHWI cnocib dikcauiii, Wwo rpyH-
TYETbCA Ha PO3MilLeHi MiHIrBMHTa B TOBLL 4BOX KO-
pTUKanbHUX NracTuHOK Wwenen. MicusaMmu ans Tako-
ro BCTAHOBIIEHHS MiHIrBUHTIB MOXYTb OyTu AingHka
NiaHEGIHHA 1 anbBeONsAPHI BiAPOCTKU NPU BCTaHOB-
NeHHi MiHiiMnNNaHTaTiB Ha BCIO IXHIO TOBLUMHY [8].
MpoTe BIiOKPUTUM 3anuwIaeTbCa NUTaHHS, HacKinb-
Kn OiKOPTUKANbHUA METOA YCTAHOBMEHHS MiHiiMn-
naHTaTiB eeKTUBHILMA Big MOHOKOPTMKaNbHOrO,
WO O03BOMUTb TaKOX BU3HAYUTU BESTMYUMHY OpPTO-
OOHTUYHUX cun, AKi MOXyTb OyTW npuknageHi oo
MiHirBUHTa.

Ak nokasanu oTpumaHi HamMu AaHi BUKOpUCTaH-
HH MeTody CKIHYEHHMX eNneMeHTIB Mpu CUNOBOMY
HaBaHTaXeHHi OiomexaHi4YHOi cucTeMM «KicTka —
MiHiiMNNaHTaT», 30Ha KOHUEHTpauii HanpyxXeHb
po3TalloBaHa B AiNsAHLU KOPTUKanbHOI KICTKW Luie-
nenu. PesynbTatv pospaxyHKy MakCuManbHUX Ha-
npyXeHb (Omax, MIa) i MakcMManbHUX MOXNUBUX
nepemiweHb (Uypax, MM) MiHiiMnaHTaTa B 6iomexa-
HiYHIN CUCTEMI «KiCTKa — MiHiiMNnaHTaT» npegcras-
neHi B Tabnuui 1.

Tabnuus 1

lNopieHsiHHSA 080X muriie ikcauii MiHiiMnnaHmama OMG
Yy KopmukarbHit Kicmui

Omax, MMNA Umax, MM
MOHOKOPTUKANbHO 8,27 0,300*10°
BikopTukansHo 6,00 0.201*10°8

BikopTukanbHui cnocid dikcadii miHiimnnaHTarta
B KiCTKax Lienenu cyTTeBo 36inbllye onoposaat-
HicTb gedpopmauism gaHoro Tuny GiomexaHiyHol
CUCTEMM MPU CUIMOBUX HaBaHTAXKEHHSX MiHiinnaH-
TaTa (puc. 2).

—
1 ¥.3 3.9 Lo

Puc.2. Poanodin eksiearnneHmHux 3a Misecom Hanpy>xeHb
y MiHiimnnaHmami OMG 3a 6ikopmukarnbHO20 crocoby

tio2o gpikcauii
I = ..

Puc.3. Poanodin eksiearieHmHux 3a Misecom Hanpy>xeHb

Yy KopmukarbHil Kicmui 3a 6ikopmukanbHO20 criocoby
ikcauii MiHiiMnnaHmama

3a OGikopTukanbHOro crnocoby BCTAHOBIEHHS
MiHiiMNNaHTaTa ekcTpeMarnbHi BenuyuHuU ekBiBa-
NeHTHUX 3a MisecoM HanpyXeHb Yy BEPXHi YaCTUHI
KOPTUKaNbHOI KiCTKW Llenenn 3MeHLWYTbCa Ha
27 %. Lle MOoXHa NOSICHUTU 3HAYHUM 36iNbLUEHHAM
NMoLWi KOHTakTy 3a paxyHOK ABOX LUapiB KopTuKa-
NbHOT KiCTKK Wenenu 3 noBepxHel MiHiimnnaHTara
(puc. 3).

BucHoBoOk

bikopTukanbHe BCTaAHOBMEHHSA MiHiiMnNaHTaTiB
— epeKTUBHILIWIA | HagiHiWWiA cnocib 3abe3neyeH-
HS1 CKeneTHOI onopu Npu nepeMilieHHi 3ybis y npo-
Leci OpTOAOHTUYHOIO NiKyBaHHS.

Cnucok nitepatypm

1. Cho IS, Kim TW, Ahn SJ. Effects of insertion angle
and implant thread type on the fracture properties of
orthodontic mini-implants during insertion. Angle
Orthodontist [Internet]. 2013; 83(4): p.698-704.
Available from:
https://pubmed.ncbi.nim.nih.gov/23216058/

2.  Pan CY, Chou ST, Tseng YC. Influence of different
implant materials on the primary stability of
orthodontic mini-implants. Journal of  Medical
Science. [Internet]. 2012; 28(12): p.673-678. Avail-
able from:
https://pubmed.ncbi.nim.nih.gov/23217360/

3. Brettin B, Grosland N, Qian F. Bicortical vs
monocortical orthodontic  skeletal anchorage.
American Journal of Orthodontics and Dentofacial
Orthopedics. [Internet]. 2008; 5(134): p.625-635.
Available from:
https://pubmed.ncbi.nim.nih.gov/18984394/

4. Poorsattar-Bejeh A. Monocortical versus bicortical
hard palate anchorage with the same total available
cortical thickness: a finite element study. Journal of
Investigative and Clinical Dentistry. [Internet]. 2017;
8(3):p.10-16. Available from:
https://pubmed.ncbi.nim.nih.qgov/27157504/

5. Holberg C, Winterhalder P, Rudzki-Janson |. Finite
element analysis of mono- and bicortical mini-
implant stability. European Journal of Orthodontics.
[Internet]. 2014; 36(5): p. 550-556. Available from:
https://pubmed.ncbi.nim.nih.gov/23598610/

6. Leo M, Cerroni L, Pasquantonio G. Temporary an-
chorage devices (TADs) in orthodontics: review of
the factors that influence the clinical success rate of
the mini-implants. Clinical Therapeutics. [Internet].
2016; 167(3): p. 70-77. Available from:
https://pubmed.ncbi.nim.nih.qov/27424513/

7. Gurdan Z, Szalma J. Evaluation of the success and
complication rates of self-drilling orthodontic mini-
implants. Nigerian Journal of Clinical Practice.
[Internet]. 2018; 21(5): p. 546-552. Available from:
https://www.njcponline.com/article.asp?issn=1119-
3077;year=2018;volume=21;issue=5;spage=546;ep
age=552;aulast=Gurdan

8. Lee R, Moon W, Hong C. Effects of monocortical
and bicortical mini-implant anchorage on bone-
borne palatal expansion using finite element analy-
sis. American Journal of Orthodontics and Dentofa-
cial Orthopedics. [Internet]. 2017; 151(5): p. 887-
897. Available from:
https://pubmed.ncbi.nim.nih.qov/28457266/

CrartTa Haginwna
22.02.2021 p.




ISSN 2409-0255. YkpaiHCbkuii cTOMaTonoriyHuni ansmarHax. 2021. Ne 1

Pesome

MopiBHSAHO GiKOPTUKANbHUI i MOHOKOPTUKANbHUIA CNOCOOM BCTAHOBIEHHSI MiHiiMNaHTaTiB BNAaCHOI KOHC-
Tpykuii OMG i3 BUKOPUCTaAHHSIM METOAY CKiHYEHHUX eneMeHTIB. 3a pesynbTaTtamMu JOCHIIKEHHSA BUSIBMEHO,
o BikopTukanbHUIM cnocib dpikcaLii MiHiiMANaHTaTiB 3MeHLIY€E HanpPYyXXeHHS B KOPTUKaNbHOMY LIapi KiCTKOBOT
TKaHUHW Ha 27 %, Wwo 3abesnevye Kpally Moro ctabinbHICTb Y NpoLeci OpTOGOHTUYHOIO NiKyBaHHA N MOXITW-
BiCTb BUKOPUCTaHHS BinbLIOro CUNOBOrO HaBaHTaXEHHS.

KnroyoBi cnoBa: MiHiiMnnaHTaT, MeTo CKiIHYEHHUX ernemMeHTiB, BikopTuKarbHe i MOHOKOpPTUKarbHe
BCT@HOBIIEHHS.
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COMPARATIVE ANALYSIS OF MONOCORTICAL AND BICORTICAL
METHODS OF INSTALLING MINI-IMPLANTS

Rivis 0.Yu., Melnyk V.S., Rivis M.V., Zombor K.V.
State Educational Institution “Uzhhorod National University”, Uzhhorod, Ukraine.

Summary

The aim of the study. Carry out a comparative analysis of the support ability of human jaw bone tissue in
monocortical and bicortical installation of a mini-implant of own design OMG.

Research methods. In order to study biomechanical characteristics of developed OMG mini-implant and
bone tissue capacity during monocortical and bicortical installation, the finite element method (MSE) was
used. The scheme and finite element 2-D model of bicortical installation of OMG mini-implant (length 8 mm,
diameter 1.8 mm) provided full penetration through one layer of cortical bone equal to 1 mm, the entire
cancellous bone and immersion in the second layer of cortical bone by 0, 5 mm. No implantation was
immersed in the second cortical layer of bone during monocortical installation. A single force load of 1 N was
applied in the horizontal direction parallel to the cortical plate of the bone.

Results of the study. One of the most important factors leading to the success of the use of a mini-
implant is its stability in the process of orthodontic treatment. Quite a high level of failure in the monocortical
installation of mini-screws has led to the search for better methods to ensure the stability of their use. This
was a bicortical method of fixation, based on the placement of the minig screw in the thickness of the two
cortical plates of the jaws. Area for such installation of mini-screws can be a site of a palate and alveolar
sprouts at installation of miniimplants through all its thickness.

As shown by our data on the use of the finite element method under the force load of the biomechanical
system "bone - mini-implant", the stress concentration zone is located in the area of the cortical bone of the
jaw.

The results of the calculation of the maximum stresses (omax, MPa) and the maximum possible
displacements (umax, mm) of the mini-implant in the biomechanical system "bone - mini-implant" in
monocortical installation were, respectively, 8.27 MPa and 0.300 * 10"® mm and in bicortical installation 6.00
MPa and 0.201 * 10°® mm.

The bicortical method of fixing the mini-implant in the jaw bones significantly increases the ability to resist
deformation of this type of biomechanical system under force loads of the mini-implant.

In the bicortical method of mini-implant placement, the extreme values of equivalent according to Mises
stresses in the upper part of the cortical bone of the jaw are reduced by 27%. This can be explained by a
significant increase in the area of contact due to the two layers of the cortical bone of the jaw with the surface
of the mini-implant.

Conclusion. The bicortical method of installing mini-implants is a more effective and reliable way to
provide skeletal support during orthodontic treatment.

Key words: mini-implant, finite element method, bicortical and monocortical installation.
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