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THE JUSTIFICATION FOR THE USE
OF TEMPORARY DENTAL IMPLANTS
AS A SKELETAL SUPPORT DURING
ORTODONTIC TREATMENT OF PATIENTS
WITH SECONDARY DEFORMATIONS
OF DENTAL ROWS

Purpose of research. The use of dental implants as an
anchorage for orthodontic treatment causes the highest
stresses in the bone tissue with a horizontal load com-
pared to a vertical one. It is the horizontal load that can
cause mobility and disintegration of the implant, cause
resorption or necrosis of the bone around the implant. In
the case of using a dental implant only for orthodontic
treatment, it is better to use a one-stage technique. Then
the implant can be loaded immediately after its installa-
tion, invasive procedures are reduced and aesthetic re-
quirements are not taken into account.

Materials and methods. Since the intraosseous design
and characteristics of OMG orthodontic mini-implants
and VKtemp temporary dental implants are comparable,
and the biomechanical characteristics of the bone-
implant model should not differ significantly, in this re-
gard, studies of the mechanical endurance of bones and
implants under power load were carried out. There were
4 stages of experimental research: installation of implants
at an angle of 15-20 degrees and 90 degrees to the plane
of the body of the pig’s rib and 1 kilogram-force (kgf) (9.8
N) and 2 kilogram-force (19.6 N) were used with horizon-
tal and vertical load. 2 weeks after application of the
load, visual inspection of the ribs (examination was car-
ried out under an increase of 2.5 and 3.5 times) revealed
no changes in the bone around the implants.

Summary. The implants did not change their initial posi-
tion, were motionless and stable. A comparative analysis
of x-ray images of the bone tissue of the investigated rib
samples made before and after loading did not reveal any
morphological changes in the bone around the implants.
Key words: orthodontic mini-implant, temporary dental
implant, secondary deformations of dental rows.
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JIbBIBCHKHI HAI[IOHANEHUN MEIMYHUHN YHIBEPCUTET IMEHI
Janmna ["anuibkoro
*3anopi3pKuil IepKaBHUA MEIUIHAN YHIBEPCUTET

OBI'PYHTYBAHHS BUKOPUCTAHHS
TUMYACOBUX JEHTAJIBHUX
IMILTAHTATIB B IKOCTI CKEJIETHOI
OonoprPH ML YAC OPTOAOHTUYHOT' O
JIKYBAHHSA TALIEHTIB
I3 BTOPUHHUMMU JE®OPMALIAMU
3YBHUX PSAIIB

Mema. Buxopucmanms 0eHmanibHux iMRIGHMAMIE, 8 KO-
cmi aHKopascy npu opmoOOHMUYHOMY NIKVEAHHI, BUKIU-
KA€ HatbOLIbl 8UCOKI HANPYICEHHS 8 KICTNKOGIU MKAHUHL
nio 4ac 20pU30HMANLHO20 HABAHMANCEHHS, 8 NODIGHAHHI
3 gepmuxanohum. Came 20pu3oHmManbHe HABAHMAIICEHHS
Modice BUKTUKAMU PYXOMICMb i Oe3inmecpayilo iMniam-
mamy, CRpUYUHUMU pe3opoyiro abo HeKpo3 KiCmKu Ha-
8KOJI0 IMnAaumamy. Y 6unaoxky 6UKOpucmanHs 0eHmaib-
HO2O  imnaawmamy — auwe  Ond  OPMOOOHMUYHOZO
JIKYBAHMS, Kpauje 3aCmocosy8amu 00OHOemanty mMemoou-
ky. ToOi imnaaumam MoOdMCHA HABAHMAXNCY8AMU 8i0PA3Y
nicisi 1020 6CMAHOGNEHHS, 3MEHULYIOMbCA  THBA3UGHI
8MPYUAHHS T HE 8PAX08YIOMbCA eCIMEeMUYHT 6UMOU.
Mamepianu i memoou. OcKinbKu 6HYMPIWHLOKICIMKOBUL
ou3auin I Xapakmepucmuky OpmoOOHMUYHUX MIHIIMAIIA-
wmamige OMG i mumyacosux OeHmMAanbHux IMNIaHmMAamie
VKtemp nopisnsibHi | OIOMEXaHIYHI Xapakxmepucmuxu
MoOeNl «KICMKa-IMAIAHMAamy Cymmeso He NOSUHHI 8i0pi-
SHAMUCL, MOMY OVIU NPOBEOeHI OOCAIONCEHHS MeXAHIYHOT
BUMPUBANOCTI KICMKU | IMIIAHMAMI8 NPU CULOBOMY HA-
saumadiceni. byno npogedeno 4 emanu excnepumenmans-
HO020 OOCNIOJCEHHs: BCIMAHOGIEHHs IMNIAHMAmie nio Ky-
mom 15-20 epadyci i 90 epadycis do niowunu mina peopa
ceuni i euxkopucmani 1 xinoepam-cunu (kec) (9.8 H) i 2
Kinoepam-cunu (19,6 H) npu copuzonmanvrHomy i eepmu-
KanbHOMYy Haganmadceni. Yepez 2 muoichi, niciis npuxia-
OaHHs HABAHMAICEHHS, NPU BI3VANLHOMY 0210 pebep
(021150 npogoousca nio 30invuenuam y 2,5 i 3,5 paszig) ne
6USABNEHO 3MIH KICIKU HABKOJIO IMNAAHMAMIE.

Bucnosku. Imnianmamu ne 3MiHUIU €020 NOYAMKOBO2O
nonoxcents, oyau Hepyxomi i cmabinoni. IlopiensioHuil
aHaniz peHmeeHieCbKuUx 3HIMKI@ KiCMKOBOI MKAHUHU 00C-
JOACYBAHUX 3pA3Kie pebep, 3pobienux 00 i Nicis HABAH-
Magicents, Mop@oNociuHUX 3MIiH KICMKU HABKOLO M-
nAaHMamie He 8USGUS.

Kniouosi cnosa: opmooonmuynull MiHiimnianmam, Oew-
MATLHUL MUMYACOBULL IMIIAHMAM, 8MOPUHHI deghopma-
yii 3y0HUX psois.

© Mirchuk B. M., Maksymov Y. V., 2019.
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JIpBOBCKMIA HATMOHATIBHBI MEIUIIMHCKUN YHUBEPCUTET
umenu [anuna [anuikoro
*3anopo>1<01<m71 rOCYapCTBEHHBIM MEIULIMHCKUI
YHUBEPCUTET

OBOCHOBAHME UCHOJIb30BAHUS
BPEMEHHBIX JEHTAJIBHBIX
UMILJIAHTATOB B KAUECTBE CKEJIET-
HOW OIIOPHI BO BPEMSI
OPTOJOHTHUYECKOI'O JIEYEHU S
HALIMEHTOB C BTOPUYHBIMHA
JTE®OPMALIMSIMH PSIJIOB

eanb. VMcnonp3oBaHue AEHTAIbHBIX MMILIAHTAaTOB, B Ka-
qecmee aHKOpadica npu OpmoOOHMUYecKOM JledeHull, 8bl-
3bi6aem Haubonee BbICOKUE HANPSICEHUs 6 KOCMHOU
MKAHU NPU 20PUBOHMATLHOU HAZPY3Ke, N0 CPABHEHUIO C
8epmuKanbHou. Mmenno 2opu3oHmanvHas Hazpy3Ka mo-
Jrcem 8vi36amb  NOOBUNCHOCTNL U Oe3UHMeZPAyUuo um-
niaHmama, 6vi36amv pe30poyur0 Uil HeKpo3 KOCmu 80-
Kpye umniaumama. B ciyyae ucnonvzoeanus oenmanvho-
20 UMNJIAHMAmMa moabKo 0/ OPMOOOHMUYECKO20 eye-
HUsL, JIy4ule NPpUMeHsmb 00HOImManHyo memoouxy. Toeoa
UMNIAHMAM MOXCHO HAZPYHCAMb CPA3y NOce e20 YCma-
HOBKU, YMEHbUAIOMCS UHBA3UBHbIE BMEUAENbCMEA U He
VUUMBIBAIOMCA IcmemuyecKue mpebosanusl.
Mamepuanvt u memoowvt. IlockonvKy GHYMPUKOCHHYLU
OU3auH U Xapaxmepucmuxu opmoOOHMUYecKux MuHUUM-
nraumamog OMG u épemeHHbIX OeHMANbHbIX UMNIAH-
mamog VKtemp cpasnumbl, u buomexanuueckue xapak-
MEPUCTNUKU MOOeNU «KOCMb-UMNIAHMAM» CYUeCmE8eHHO
He OOJIHCHBL OMAUYANBCS, 8 CE:A3U C IMUM ObLIU NPoGede-
Hbl UCCTEeO008AHUA MEXAHUYECKOU 8bIHOCIUBOCIIU KOCIU U
UMNIAHMAamos npu cuno8ou Hazpyske. bouio nposedeno 4
9Mana dKCHEPUMEHMANbHO20 UCCIE008AHUSA. YCMAHOBKA
umnaanmamos noo yeiom 15-20 epadycoe u 90 epadycos
K naockocmu mena pebpa c8uHbU U UCHONb308aHbI 1 Ku-
noepamm-cunvt (kec) (9.8 H) u 2 xunoepamm-cunvr (19,6
H) npu eopuzonmanvhoti u éepmukanvholi Hazpyske. Ye-
pe3 2 Hedenu nocie NPULoNHCeHUs. Hazpy3Ku, Npu 8U3Vaib-
HOM ocmompe pebep (0OcMomp nPo8oouIcs noo yeenuye-
Huem 8 2,5 u 3,5 pasa) He 6vi61€HO USMEHEHUN KOCMU
BOKDY2 UMNJIAHIAMOS.

Bui6oowt. Vmnnaumamer ne u3MeHUnIU c60e20 NepeoHa-
YANLHO2O NONOAHCEHUSA, DbLIU HENOOBUNCHBL U CINAOUTbHDL.
CpagrumenbHblll aHAIU3 PEHMESEHOBCKUX CHUMKOG KOCIM-
HOU MKAHU UCCAeOYeMbIX 00pa3yos pebep, cOerannvlx 00
U nocne Hazpy3Ku, MOp@OIOSUHEeCKUX UMEHEeHUll KOCMU
BOKPY2 UMNIAHMAINO8 He OOHAPYIHCUL.

Knrouesvie cnosa: opmooonmuueckue MUHUUMNIAHMA-
mbl, 8pemenHble OeHMAalbHble UMNIAHMAMbL, 8MOPUYHbIE
deghopmayuu 3yOHbIX PAO0S.

Introduction. Analysis of scientific publications
shows that the overall success of the use of mini-
implants as an additional skeletal support during or-
thodontic treatment of dental malformations and de-
formities ranges from 70.0% to 87.0%, and the larg-
est amount of loss of the mini-screws (90%) oc-

curred during the first four months of their use. Loss
or rejection of the orthodontic mini-implant does not
cause irreversible changes, predominantly a different
implant is installed, which does not require changing
the treatment plan [1-10].

However, the use of dental implants as anchor-
age in orthodontic treatment causes the highest
stresses in bone tissue during horizontal loading
compared to vertical. Horizontal loading can cause
mobility and disintegration of the implant, cause
bone resorption or necrosis around the implant. [11,
12]. When using a dental implant only for orthodon-
tic treatment, it is better to use a one-step technique.
Then the implant can be loaded immediately after its
installation, invasive procedures are reduced and
aesthetic requirements are not taken into account
[13].

The aim of the research. To study the endur-
ance of the bone under the effect of horizontal and
vertical loading using temporary dental implants as
an additional skeletal support in the orthodontic
treatment of secondary deformities caused by de-
fects of the dental rows.

Materials and methods. The comparative as-
sessment of the designs of domestic orthodontic
mini-implants "OMG" and temporary dental im-
plants VKtemp. Raw pig ribs were used to evaluate
bone endurance (fig.1). Four stages of the experi-
mental study were conducted. At the | stage, two
temporary dental VKtemp implants with a diameter
of 2.5 mm and a length of 10 mm were installed on
the upper surface of the body (corpus costae) of the
raw pig rib, at an angle of 15-20 degrees to the plane
of the rib body.

At the 1l stage a temporary VKtemp dental im-
plant with a diameter of 2.5 mm and a length of 10
mm was installed on the upper surface of the body
(corpus costae) of the raw rib of the pig, at an angle
of 90 degrees to the plane of the rib body:

At the 111 stage on the upper surface of the body
(corpus costae) of the raw pig rib, at an angle of 15-
20 degrees to the plane of the rib body were installed
two mini- implants “OMG” with a diameter of 1.8
mm and a length of 10 mm.

At stage IV, a temporary dental implant of 1.8
mm diameter and 10 mm length was installed on the
upper surface of the body (corpus costae) of the raw
pig rib, at an angle of 90 degrees to the plane of the
rib body.

In stages | and Ill, implants on one side of the
rib were attached with floss to the tripod. On the op-
posite side, a 1 kg weight was attached to the im-
plants. Thus, lateral “pulling out” force acted on one
implant, and lateral “dislocating” force acted on the
other. For 2 weeks, the raw pig rib was in the hang-
ing position, attached to the tripod by implants,
withstanding a load of 1 kilogram (9.8 N).


https://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/The+aim+of+the+research
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In the 11 and 1V stages, the pig rib with the im-
plant with the help of dental floss is suspended hori-
zontally from below the tripod. A 2 kg weight is at-
tached to the implant, which is located in the middle
of the lateral surface of the rib body. Within 2
weeks, the rib was in a horizontal position and the
implant was subjected to a vertical force of 2 kilo-
grams (19.6 H).

To prevent bone overheating during drilling, the
speed of rotation of the boron was limited from 800
to 1000 rpm. When using temporary dental implants
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Fig. 1. Scheme of the OMG mini-implant (Rivis O.M.).

The shape of the mini-implant, starting from the
neck, is trapezoidal with a tilt angle of 15. The
microporous (9-12 micron) surface of the threaded
part provides partial osteointegration, which helps to
improve the stability of the mini-implant throughout
its period of use. The possibility of choosing the
length and diameter of the intraosseous part makes it
possible to install mini-implants in almost any part
of the alveolar ridge or between the roots of adjacent
teeth. A special screwdriver and standard quadrilat-
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Fig. 2. Implant VKtemp VITAPLANT®.
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VKtemp a drill with a diameter of 2.0 mm was used.
For the installation of OMG mini-implants - drill 1.0
mm.

Results and discussion. The domestic system of
orthodontic mini-implants “OMG” includes several
types of mini-implants and tools for their installation
[14].

Mini-implant "OMG" consists of intraosseous,
gingival (neck) and supragingival (head) parts. The
intraosseous part has a diameter of 1.3 mm, 1.6 mm
or 1.8 mm and a length of 6, 8 or 10 mm (fig. 1.).

——~—
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eral drill with a thickness of 1.0 mm are used to in-
stall the mini-implant. Mini-implants are in sterile
packaging and do not require pre-sterilization [16].
VKtemp dental implant is a temporary single-
component implant with an external tetrahedron
from the national manufacturer VITAPLANT®.
This implant is used to support temporary
cementitious structures at the stages of waiting for
osseointegration of permanent implants (fig. 2).

e
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The method of processing the entire surface of
the implant: acid etching. The root-shaped implant
and the 15-degree angle of the thread ensure uniform
distribution of the functional load vectors. The bi-
concave neck contributes to the displacement of the
wound channel of the mucosa in relation to the bone.
The diameter is 2.5 mm and the length is 10 mm, 12
mm, 14 mm or 16 mm. Depending on the type of
bone, pilot drills with a diameter of 2.0 mm and 1.5
mm are used, both classical implantation and
transgingival (without an incision) are possible.

Thus, comparing the characteristics of OMG or-
thodontic mini implants and temporary one-
component dental implants VKtemp: implant shape,
diameter (OMG - 1.3-1.8 mm; VKtemp - 2.5 mm),
thread angle (same - 15 degrees), length (OMG -
6.0-10.0 mm; VKtemp — 10.0 — 16.0 mm) we as-
sumed that VKtemp implants could be successfully
used as skeletal support in the area of prematurely
lost teeth during orthodontic treatment of secondary
dentition deformities (table).

Table

Comparative characteristics of OMG orthodontic mini-implants and VKtemp temporary

dental implants

Implants Form of implants Th? diameter of the Implant thread angle Implant length, mm
implants, mm
OMG Root-shaped 13,16,1.8 15 6, 8,10
VKtemp Root-shaped 2.5 15 10, 12, 14, 16

Rivis O. Yu. [15] in order to study the biome-
chanical characteristics of the OMG mini-implant,
comparing it with other mini-implants under ortho-
dontic load, substantiating the location and direction
of the mini-implant placement to ensure movement
of the teeth, used mathematical modeling methods
(finite element method). To conduct the study, a
simulation computer model of the bone-mini-
implant biomechanical system was developed.

By the method of mathematical modeling, it
was found that under the force load of the "bone-
mini-implant™ biomechanical system, the stress con-
centration zone is located in the cortical plate region
and does not depend on the type of mini-implant de-
sign. The greater the thickness of the cortical bone
layer, the greater the load the mini-implant can with-
stand. The maximum supportability of bone tissue to
the orthodontic load is observed for a tilt angle of
mini-implants of 90° to the surface of the cortical
plate (Rivis O. Yu., 2017 [15]).

Since the intraosseous design and characteristics
of OMG mini-implants and VKtemp temporary den-
tal implants are comparative, we assumed that the
biomechanical characteristics of the bone-mini-
implant model should not differ significantly, there-
fore, studies of the mechanical endurance of bones
and implants under force-load.

To conduct research on the possibility of using
temporary dental implants VKtemp as a skeletal
support, during the orthodontic treatment of second-
ary deformations of the dentition, raw pig ribs were
used. (fig. 3).

We carried out 4 stages of experimental re-
search: the installation of implants at an angle of 15-
20 degrees and 90 degrees to the plane of the rib
body and the use of 1 kilogram-force (kgf) (9.8 N)
and 2 kilogram-force (19.6 N). An implant surgeon

performed pilot openings and implant placement
(fig. 4). To prevent bone overheating during drilling,
the speed of rotation of the boron was limited from
800 to 1000 rpm. When using temporary dental
VKtemp implants, a drill with a diameter of 2.0 mm
was used. 1.0 mm drill bit for OMG implant place-
ment. At | and Il stages, 1 kilogram-force (9.8 N)
was applied for 2 weeks, at 1l and IV stages for 2
weeks - 2 kilogram-force (19.6 N).

Fig. 3. Raw pig ribs are prepared for implant placement.

At stage I, on the upper surface of the body
(corpus costae) of a raw pig rib, at an angle of 15-20
degrees to the plane of the rib body, two temporary
VKtemp dental implants with a diameter of 2.5 mm
and a length of 10 mm were installed.

At the Il stage, a temporary dental implant
VKtemp with a diameter of 2.5 mm and a length of
10 mm is installed on the upper surface of the body
(corpus costae) of a raw pig rib, at an angle of 90
degrees to the plane of the rib body:

In stage 111, two OMG mini implants with a di-
ameter of 1.8 mm and a length of 10 mm were in-
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stalled on the upper surface of the body (corpus cos-
tae) of a raw pig rib, at an angle of 15-20 degrees to
the plane of the rib body.

At stage IV, a temporary OMG implant with a
diameter of 1.8 mm and a length of 10 mm is in-

stalled on the upper surface of the body (corpus cos-
tae) of a raw pig rib, at an angle of 90 degrees to the
plane of the rib body

a

Fig. 4. Temporary dental implants (a) placement in pilot openings (b).

At stages | and Ill, the implants on one side of
the rib were tied with dental floss to a tripod. On the
opposite side, a weight of 1 kg was tied to the im-
plants (Fig. 5, a). Thus, lateral “pulling out” force
acted on one implant, and lateral “dislocating” force
acted on the other. For 2 weeks, the raw pig rib was
in the hanging position, attached to the tripod by im-
plants, withstanding a load of 1 kilogram (9.8 N).

a
Fig. 5. Application of force with vertical (a - 1 kgf) and horizontal (b - 2 kgf) position of the rib.

2 weeks after application of the load, visual ex-
amination of the ribs (the inspection was conducted
under an increase of 2.5 and 3.5 times) revealed no
changes in the bone around the implants. The im-
plants did not change their initial position and were
motionless and stable.

A comparative analysis of x-ray images of the
bone tissue of the investigated rib samples made be-
fore and after load did not reveal morphological
changes in the bone around the implants.

We decided to continue the experiment for an-
other 2 weeks, increasing the load to 2 kilogram-
forces (19.6 N) with vertical load and up to 2.5 kilo-

In stages Il and IV, the pig rib with the implant
is horizontally suspended from the tripod using den-
tal floss. A weight of 2 kg is tied to the implant,
which is installed in the middle of the lateral surface
of the rib body, (Fig. 5, b). For 2 weeks, the rib was
in a horizontal position, and a vertical force of 2 kil-
ogram-force (19.6 N) acted on the implant.

gram-forces (24.5 N) with horizontal load. Both vis-
ual examination and x-ray of the pig ribs showed no
changes around the implants.

Findings. Given that the intraosseous design
and characteristics of OMG mini-implants and
VKtemp temporary dental implants are the same,
except for the diameter (2.5 mm - VKtemp, 1.3-1.8
mm - OMG), we believe that VKtemp temporary
dental implants can be used as an additional skeletal
support during orthodontic treatment of secondary
dentition deformities. The studies of mechanical en-
durance of the bone (raw pig ribs) and implants with
horizontal and vertical load forces (9.8N, 19.9N and
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24.5N) confirmed the stability of the implants and
the integrity of the bone around them.
Conflict of interest: none.
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