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The result of dental implantation depends on the integration of the graft during bone grafting, which is a routine
step, especially when the bone volume is insufficient for implantation. Bone density is an important factor that has
a significant impact on the process of dental implant integration, as it determines not only its primary stabilization,
but can also affect the processes of fibroosteointegration. The elastic modulus of cortical bone helps to manage the
load on the crestal surface, and excessive load can provoke bone resorption or implant rejection.

The aim of the study: to substantiate the product of the diameter of the bone substitute granules and the type of
density of the mandibular bone. We have established the physical constants of the components of the stress tensor,
namely the projections onto the abscissa axis of the stress vectors that can act within the area under investigation,
as a rule, perpendicularly, each stress vector is described as a separate component, and are the values of the normal
component of the stress vector at any point of a spherically convex body. Depending on the diameter of the selected
granules, it is important to know not only the stress strength and the direction of action of external forces, but also
the components of the stress state of internal forces and the diagram of the distribution of acting forces depending
on the diameter of the granule with the determination of the height of its cross section. When planning the augmen-
tation of the alveolar process, when choosing the size of the bone substitute granules, it is necessary to take into
account the density of the bone tissue and the degree of compaction of the xenograft, which has a positive effect on

the results of the surgical stage of dental implantation.
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Connection of the publication with planned
research work.

The work is a fragment of the comprehensive
initiative theme of the Department of Dentistry of Sumy
State University “Clinical and laboratory justification of
the use of modern medical technologies in the diagnosis,
treatment and prevention of diseases of the oral cavity
and maxillofacial region” (state registration number
0121U113582).

Introduction.

Achieving the aesthetic and functional optimum
is the leading task of modern dentistry. Therefore, the
issue of replacing defects in the dentition is given consid-
erable attention. Dental implantation is a reliable means
of restoring the continuity of the dentition, but often in-
sufficient bone tissue makes it necessary to augment the
alveolar process [1, 2]. It is worth remembering that the
result of dental implantation depends on the integration
of the graft during bone grafting, which is a routine step,
especially when the bone volume is insufficient for im-
plantation [3, 4].

Guided bone regeneration is a surgical dental tech-
nique that allows to restore the contour and regener-
ate the alveolar ridge in areas with insufficient bone for
stable implant placement [5, 6]. This procedure involves
the use of a barrier membrane in combination with the
bone grafting procedure. The implanted bone graft ma-
terial functions as a filler for the bone defect area, pro-
vides a scaffold for the deposition of new bone from the
surrounding bone, and should support osteogenic differ-
entiation of mesenchymal cells. The barrier membrane
used to cover the bone graft material should maintain
the created space and prevent epithelial and connective
tissue ingrowth into the defect [7, 8].

The success of this treatment method depends on
several key factors, including patient selection and
wound condition at the defect site, as well as the type of
membrane and graft material used [9, 10].

However, bone density is an important factor that
has a significant impact on the integration process of
a dental implant, as it determines not only its primary
stabilization, but can also affect the processes of
fibroosteointegration. The elastic modulus of cortical
bone helps to manage the load on the crestal surface,
and excessive loading can provoke bone resorption or
implant rejection. Low bone density in the anterior
part of the maxilla increases the risk of load-related
complications [11].

Itisimportant to note that differencesin bone mineral
density between the mandible and maxilla may partially
explain some of the differences in osseointegration
rates [12]. Placing implants in bone with greater cortical
thickness and greater cancellous bone density results
in less micromotion and reduced stress concentration,
thereby increasing the likelihood of stabilization and
tissue integration [13].

In addition to bone density, the reparative
processes may also be influenced by the type of bone
substitute used in alveolar bone augmentation. Since,
in our opinion, the pressure exerted by bone substitute
particles on the edge of the socket of an extracted
tooth may have similar characteristics with different
types of bone density. However, when analyzing the
literature, we did not find enough information on the
dependence of dental implantation results on the size
of bone substitute granules, which, in our opinion, is an
important factor in the success of prosthetic treatment.
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The aim of the study.

Justify the chosing of the diameter of the bone
substitute granules and the type of density of the
mandibular bone.

Object and research methods.

The study was conducted at Sumy State University.
The analysis of CBCT scans of patients (50 people)
who underwent tooth extraction with simultaneous
augmentation of the alveolar process with a bone
substitute of xenogeneic origin with the surgical stage
of dental implantation was carried out three months
later. The age of the patients ranged from 25 to 45
years. This study was conducted in accordance with
the requirements of Good Clinical Practice (ICH E2(R6)
GCP) and the Declaration of Helsinki of the World Health
Organization. All patients provided informed voluntary
consent prior to any procedures.

The patients were divided into two groups of 25
people depending on the size of the bone substitute
granules used. The 1st group — patients who used a bone
substitute of xenogeneic origin with a granule diameter
of 0.5-1.0 mm for augmentation of the alveolar process;
the 2nd group — patients who used a bone substitute of
xenogeneic origin with a granule diameter of 1.0-2.0 mm
for augmentation of the alveolar process.

Forthe creation ofthe model of the dependence of the
vectors of acting forces on the edge of a bone wound on
the diameter and degree of compaction of the material,
as well as on the optical density of bone tissue, especially
its spongy layer, we used the Mich classification, which
divides the density of bone tissue into 4 types: D1 — D4.
We used several physical and mathematical hypotheses,
the first of which is the hypothesis of the homogeneity
and continuity of the structure of any elastic spherical
body. The fact that after deformation there remains
the so-called elementary volume, which we calculated
using the differential calculus apparatus, was taken into
account.

To determine the biomechanical characteristics of a
continuous medium under the action of both external
and internal forces, we conducted a study of stress
tensors using the Cauchy formula. According to the
definition of tensors, we introduced multi-component
vectors: P1, P2, Pn. We also determined the digital
indicators of the forces distributed over the surface of
the bone substitute granules, or rather the pressure of
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Figure 1 — Mathematical model of the stress tensor on

a spherical-convex physical body (bone substitute granule).
one granule on another, or on the surface of the bone
defect.

Research results and their discussion.

We have established the physical constants of the
components of the stress tensor, namely the projections
onto the abscissa axis of stress vectors that can act within
the area under investigation, usually perpendicularly,
each stress vector is described as a separate component,
and are the values of the normal component of the stress
vector at any point of a spherically convex body (fig. 1).

When analyzing the model, it should be noted that
under the action of external forces, internal forces arise
between parts of a spherically convex physical body,
therefore, it should be noted that according to the
definition of the stress tensor, the body is conditionally
divided into two parts when external forces act on it,
which are represented on the model by the letters C, D,
and the division is not a line, but a plane passing through
the reference point in the Cartesian coordinate system.
When visualizing part C, it should be noted that it is in
relative equilibrium under the influence of two vectors
of external acting forces P1 and P7. At the same time,
internal forces arise, which act from one part of the body
to another. As can be seen from the model, the vectors
of these forces are continuous and are distributed as
hydrostatic pressure over the entire length of the surface
on which they act.
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Figure 2 — Biomechanical model of the distribution of internal force directions and diagrams of the distribution of acting forces.
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Table 1 — Dependence of the stress values under the

conditions of dosed loading on the conglomerate of

granules with a diameter of 0.5-1.0 mm depending
on the surface density of the recipient area

Table 2 — Dependence of stress values under
conditions of dosed loading on a conglomerate of
granules with a diameter of 1.0-2.0 mm in diameter
on the surface density of the recipient area

Stress value, MPa Stress value, MPa
! o, ™y Xz °y Tyz oz ! o, ™y Xz °y Tyz oz
1 39.5 0.1 0.5 50.8 07.1 91.3 1 61.2 0.1 0.3 51.3 09.8 91.2
2 48.8 0 0 41.8 10.3 98.2 2 -100.0 0 0 44.0 15.0 96.0
3 99.4 0 0 -19.5 -49.5 79.5 3 —-60.0 0 0 60.0 17.3 80.0
4 -40.0 0 0 32.4 13.7 107.6 4 -90.0 0 0 354 20.0 104.6
5 -50.0 0 0 23.0 17.1 117.0 5 -50.0 0 0 26.7 25.0 113.3
6 80.0 0 0 -42.9 -15.3 -17.1 6 -80.0 0 0 55.0 26.0 85.0
7 -60.0 0 0 13.6 20.5 126.4 7 -50.0 0 0 18.0 30.0 122.0
8 -130.0 0 0 41.2 -6.8 78.8 8 -120.0 0 0 42.7 -10.0 77.3
9 60.0 0 0 15.9 -14.1 441 9 —-60.0 0 0 50.0 -34.6 90.0
10 | -110.0 0 0 31.8 -10.3 88.2 10 | -100.0 0 0 34.0 -15.0 86.0
11 -60.0 0 0 22.4 -13.7 97.6 11 -70.0 0 0 25.4 -20.0 94.6
12 60.0 0 0 -50.5 -56.4 -9.5 12 -60.0 0 0 45.0 43.3 95.0
13 | -50.0 0 0 13.0 -17.1 107.0 13 -60.0 0 0 16.7 -25.0 103.3
14 | -80.0 0 0 -5.8 239 125.8 14 | -80.0 0 0 36.1 65.8 83.9
15 120.0 0 0 -43.7 -37.6 -16.3 15 -70.0 0 0 40.0 52.0 100.0
16 | -100.0 0 0 43.2 18.8 56.8 16 | -120.0 0 0 40.0 -17.3 60.0
17 | —-80.0 0 0 39.7 28.2 60.3 17 —-60.0 0 0 50.0 26.0 65.0
18 70.0 0 0 -75.0 | -53.6 15.0 18 | —-80.0 0 0 45.0 26.0 75.0
19 | -60.0 0 0 36.3 37.6 63.7 19 -70.0 0 0 30.0 34.6 70.0
20 | -80.0 0 0 29.5 56.4 70.5 20 | —-90.0 0 0 20.0 52.0 80.0
21 80.0 0 0 —72.4 -42.4 12.4 21 -80.0 0 0 40.0 -34.6 80.0
22 | -100.0 0 0 26.1 65.8 73.9 22 | -100.0 0 0 15.0 60.6 85.0
23 | -100.0 0 0 33.2 -18.8 46.8 23 —-80.0 0 0 30.0 -17.3 50.0
24 | -80.0 0 0 24.3 -30.6 75.7 24 -70.0 0 0 35.0 —43.3 85.0
25 | -80.0 0 0 19.5 -56.4 60.5 25 -90.0 0 0 10.0 -52.0 70.0

We have studied the numerical indicators of the
magnitudes of both surface loads and internal forces,
taking as a basis the value characterizing the numerical
indicator of the force per unit area of the surface to
which this action is directed.

Depending on the diameter of the selected granules,
it is important to know not only the stress strength and
the direction of action of external forces, but also the
components of the state of stress of internal forces
and the diagram of the distribution of acting forces
depending on the diameter of the granule with the
determination of the height of its cross section (fig. 2).

We have established the dependence of the stress
created by external and internal forces on the transverse
and longitudinal diameters and circumference and the
surface density of the recipient bed (which corresponds
to the optical density of the cancellous bone). Data on the
dependence of the stress values under the conditions of
dosed loading on the conglomerate of granules 0.5-1.0
mm are presented in table 1.

Data on the dependence of stress values under
conditions of dosed loading on a conglomerate of
granules 1.0-2.0 mm in diameter are presented in
table 2.

Thus, it can be concluded that in the presence of
bone tissue type D1, bone substitute with granules of
1.0-2.0 mm can be used without further compaction.

In patients with bone tissue type D2, granules with a
diameter of 0.5-1.0 mm with medium compaction with
a shrinkage of 0.5 mm should be used.

In the presence of bone tissue D3, it is preferable to
use bone substitute granules of 0.5-1.0 mm with medium
compaction with a shrinkage depth of up to 1 mm and
filling the surface defect with a keratoxenoimplant
membrane. When visualizing bone tissue type D4,
granules of 0.5-1.0 mm with strong compaction with a
shrinkage depth of up to 1.5 mm should be used with
the use of a keratoxenoimplant membrane in the form
of duplicates.

Conclusions.

During planning alveolar bone augmentation, when
choosing the size of bone substitute granules, it is
necessary to take into account the density of bone tissue
and the degree of compaction of the xenograft, which
has a positive effect on the results of the surgical stage
of dental implantation.

Prospects for further research.

To analyze the long-term results of dental implant
stability depending on the type of bone tissue and the
size of the bone substitute granules.
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BIOMEXAHIYHE OBI'PYHTYBAHHSA BUBOPY AIAMETPY rPAHYN KICTKOBOI'O
3AMIHHUKA B 3AJIEXXHOCTI BIA WIJIbHOCTI KICTKOBOI TKAHUHU 3A HAAABHOCTI
AEDEKTY KICTKOBOI TKAHUHU

CymMmcbKui aepkaBHuii yHiBepcuteT (M. Cymu, YKpaiHa)
kolesnichenkomaks94@gmail.com

Pe3ynbmam deHmasnbHoI iMnaaHmayii 3aaexcumes 8id iHmezpauii mpaHcnaaHMama rnpu npogeodeHHi Kicmxkosoi
MAACMUKU, AKO € PYMUHHUM KPOKOM, 0co0bauso Konu 0b6'em Kicmku HedocmamHili 0aa imnaaHmadyii. winsHicme
KICmKOB80i MKAHUHU € 8aMiusum akmopom, akull mMae 3Ha4HUll 8naus8 Ha npoyec iHmezpauyii deHmanbHo20
iMnAaGHMaHMa, OCKiNbKU 8U3HAYAE He MinbKu (io20 nepsuHHy cmabinizauito, a U mMoxe ernausamu Ha npouyecu
ibpoocmeoiHmezpayii. Modynb npy#HOCMi KOPMUKAA6HOI KiCMKU 00rnomazae Kepysamu HAB8AHMAXEHHAM HA
epebeHesili nosepxHi, a HAOMIpHE HABAHMAXEHHA MOX(e CrIPo8oKysamu pe3opbuito Kicmku abo 8iomopeHeHHsA
imnaaHmamy.

Mema 0ocnidxceHHA: obrpyHmysamu eupib diamempy 2paHyn KiCMKo8020 3aMiHHUKA 8i0 muny wjinbHocmi
HUXCHbOWenenHoi Kicmku. Hamu 8cmaHo8aeHO (i3u4Hi KOHCMAaHMU KOMIMOHEeHM meH30pa Hanpye, a came
npoeKyii Ha gicb abcyuc sekmopie Hanpyz, AKi Moxymso Giasmu 8 Mexax naAoWi ujo 00CaiOHYEMbCA AK NpPasuso
neprneHOUKYAAPHO, KOXEH B8EKMOp Harpyau ONUCYEMbLbCA Y 8U2A0i OKPeMOi KOMMOHeHmMU, | € eeauvduHamu
HOPMQ/IbHOK CK/AA00800 8eKmopa Harpyau 8 byob-aKili moyui cghepuyHoO 8UnyKa020 mina. B 3anexcHocmi gio
diamempy 0bpaHUX 2paHY 8AHAUBUM € 3HAHHSA He AuWe CUAU Hanpyau ma HanpamoK 0ii 308HiwHix cun ,a U
KOMIMOHEHmMU cmaHy Hanpyau eHympilWHix cua ma enopu po3nodiny Oiloyux cua 8 3asnexwHocmi 8id diamempy
2paHynu 3 8U3HAYeHHAM sucomoto ii nepepidy. lpu NAAHY8AHHI ayameHmMauyii anbeeonapHo20 8i0poCmMKy npu
s8ubOpi 8enUYUHU 2paHys KiCmKo8020 3aMIHHUKA HeobXxiOHO 8paxosysamu WjinbHiCMb KiCMKOB0I MKAHUHU ma
cmyniHb ympambosy8aHHA KCeHOMPAHCNAAGHMAmMy, Wo MA€e Mo3umueHuUli 8nause Ha pesyabmamu XipypeiyHo2o

emarny 0eHmaneHoI iMnaaHmayii.

Knrouoeicnoea: sudaneHHs 3y6a, KICMKO8A MKAHUHA, Ay2MeHMayis anb8e04pH020 8i0pOCMKa, penapamusHuli
ocmeozeHe3, KceHo2eHHUlU mpaHcnaaHmam, 0eHmManbHa iMNAaHMayis.

3B8’A30K ny6niKauii 3 n1aHOBUMM HayKOBO-AoCAiA-
HUMK poboTamu.

Pobota € ¢pparmeHTOM KOMMIEKCHOI iHiLiaTUBHOI
Temn Kadeapu ctomatonorii CymcbKOro aepaBHOro
yHiBepcuTeTy «KniHiko-nabopatopHe 06rpyHTYBaHHA
BUKOPWUCTAHHA CyYaCHUX MeAMYHUX TeXHONOril y Aia-
rHOCTMLUI, liKyBaHHiI Ta NpodinakTULi 3aXxBoproBaHb No-
POXKHMHM pOTa Ta LWenenHo-amuesoi obnacti» (Homep
AepyKaBHoi peecTpauii 0121U113582).

Bctyn.

JocArHeHHA ecTeTUYHO-QYHKLIOHANbHOMO OMNTUMY-
My € MpPOBIAHOK 33a4ayer0 CTOMATONOrIT CbOrogeHHs.
Tomy NUTaHHIO 3amilleHHs aedeKTiB 3ybHOro pagy npwm-
OiNAETbCA 3HaYHa yBara. [leHTanbHa iMniaHTauia € Ha-
AOiiHUM 3acobom y BigHOB/IEHHI HenepepBHOCTI 3ybHOro
psaay, NpPoTe YacTo HeAOCTaTHIM 0BCAr KICTKOBOI TKaHK-
HU 0BYyMOBNOE HeobXigHicTb ayrmeHTauii anbBeonsap-
Horo BigpocTKy [1, 2]. BapTo nam’staTn, Wo pesynbtaT
OEHTaNbHOI iMNNaHTaLT 3a01eXUTb Big iHTerpawii TpaH-
cnaaHTaTa Npy NPoBeAeHHI KiCTKOBOI NAACTUKK, AKa €
PYTUHHUM KPOKOM, 0cOBNMBO KON 06’€M KiCTKM Heno-
CTaTHIN gnsa imnnaHTau;i [3, 4].

HanpaBneHa KiCTKOBa pereHepauia — Le XipypriyHa
CTOMATO/IONiYHA MEeTOAMKa, WO [A03BONAE BigHOBUTU
KOHTYP Ta pereHepyBaTu a/ibBeONAPHUI rpebiHb y mic-
LAX 3 HeAOCTaTHbO KiNbKICTIO KiCTKM Ana ctabinbHOro
BCTaHOB/IeHHA imnnaHTaty [5, 6]. JaHa npoueaypa ne-
penbayae BUKOPUCTaHHA Hap’epHOi membpaHu B Noea-
HaHHI 3 Mpoueaypoto KiCTKOBOI NaacTuku. BctaHoBne-
HUI MaTepian KiCTKOBOro TpaHch/aHTaTa ¢yHKLUiOHYE
AK 3arnoBHIOBAY AiNAHKN pedeKTy KicTKu, 3abesneuye
KapKac ANA BiAKNaAeHHA HOBOI KiCTKM 3 HAaBKOJIMLIHbLOT

KICTKM Ta Ma€ MigTpMMyBaTU ocTeoreHHy audepeHLia-
Lit0 Mme3eHXiManbHUX KNiTUH. Bap’epHa membpaHa, siKa
BUKOPUCTOBYETLCA ONA MOKPUTTA MmaTepiany KiCTKOBO-
ro TpaHCnaAaHTaTa, MOBUHHA NiATPUMYBATU CTBOPEHWUIA
npocTip Ta 3anobiraTy BPOCTaHHIO eniTenito Ta Cnosyu-
HOT TKaHMHW B AedekT [7, 8].

YCNiWHiCTb AaHOTO MeTOoAyY NiKYBaHHA 3a/1eXNUTb Big,
KiNbKOX KNto4oBMX paKTopiB, BKAOYAOUM Bigbip nauieH-
Ta Ta CTaH paHu B micLi AedeKTy, a TaKOXK BUKOPUCTAHWU
TMN membpaHu Ta maTepiany TpaHcnnaHTata [9, 10].

MpoTe, WiNbHICTb KiCTKOBOI TKAaHWHU € BaX/IMBUM
baKTOpOM, AKMIA Ma€ 3HaAYHWA BMAIMB Ha MPOLEC iH-
Terpauii AeHTANbHOro iMNAAHTaHTa, OCKIIbKM BU3Ha-
Yae He TiNbKM oro nepsBuHHY cTabinisauio, a 1 moxKe
BM/IMBATW Ha npouecn ¢ibpoocTeoiHTerpauii. Moaynb
NPYXHOCTi KOPTUKANbHOI KiCTKM AOMOMarae KepysaTwu
HaBaHTaXKeHHAM Ha rpebeHeBill NOBepXHi, a HaaMipHe
HaBaHTA)KEHHA MOXe CMPOBOKYBATM Pe30pbLito KicTKM
ab0 BiATOPrHEHHs imnaaHTaTy. HM3bKa WiIbHICTb KiCTKK
B NepeaHilt YacTUHI BEPXHbOI Lenenu 36inblye pusnk
YCKNagHeHb, NoB A3aHNX 3i HaBaHTaXKeHHam [11].

BaKNMBO BIiAMITUTM, WO Pi3HMUA B MiHEpasbHil
LLiNBbHOCTI KiCTKOBOI TKAaHUHU HA Pi3HUX OINAHKAX HUXK-
HbOI Ta BEPXHbLOI LWenennu MoXKe YaCTKOBO MOACHWUTU
OesKi BiAMIHHOCTI B NMOKasHMKax ocTeoiHTerpauii [12].
Po3miweHHs iMnaaHTiB y KicTui 3 Binblioto TOBLWMHOW
KOPTUKaNbHOI 060/IOHKM Ta BifIbLIOD LLIIBHICTHO CMOHTi-
O3HOI KiCTKM NPM3BOAUTbL 40 MEHLUMX MIKPOpPYXiB Ta 40
3HUMKEHHS KOHLUEHTpaL,i HanpyXeHb, TUM camum 36inb-
LWYYM MMOBIPHiCTb cTabinisauii Ta iHTerpauii 3 TKaHu-
Hamu [13].
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OKpiM LWiNbHOCTI KiCTKOBOI TKAHWHM Ha penapaTUBHI
NpoLecy MoKe BMIMBATW i TUM KiCTKOBOTO 3aMiHHUKa,
AKWI BMKOPUCTOBYETbCA MPU MNPOBEAEHHI ayrmeHTaLii
a/IbBEOJIAPHOrO BiAPOCTKY. OCKiNbKKM, HA Haly AYMKY,
TUCK, AKUI CNPUYMNHIOKOTb YaCTOYKM KiCTKOBOTO 3aMiHHK-
Ka Ha Kpai NYHKW BUAANEHOrO 3y6a MOXKYTb MATU CXOMKi
XapPaKTEPUCTUKM i3 PISHUMM TUNAMM LLISIBHOCTI KiCTKOBOI
TKaHUHW. TTpoTe Npu aHanisi NiTepaTypHUX OKepen mu
He 3HaMWAM AO0CTAaTHbO iHPOopMaLi WOoaA0 3aNeXKHOCTI
pe3ynbTaTiB AEHTANbHOI iIMNAAHTALT Big, pO3Mipy rpaHyn
KICTKOBOrO 3aMiHHMKa, LLLO, Ha HaLUy AYMKY, € BaXK/IMBUM
$aKTOpPOM yCrilHOCTI NPOCTETUYHOTO /liKYBaHHA.

Merta gocnigKeHHs.

O6rpyHTyBaTK BUBIP AiaMeTpy rpaHyn KiCTKOBOro
3aMiHHMKA Bif, TUNY LWiNbHOCTI HUXKHbOLWLENEMHOI KiCTKMU.

O6’eKT i meTOAM AOCNIAXKEHHA.

JocnigxkeHHa nposoamnnoca Ha CymCbKOro aeprKkas-
Horo yHiBepcutety. lMposeaeHUn aHani3 ckaHi KMKT
nauieHTie (50 oci6), skum Byna nposedeHa onepadia
BMAANEHHA 3yba i3 0A4HOYACHOK ayrMmeHTaLielo anbse-
ONIAPHOTrO BiAPOCTKA KiCTKOBMM 3aMiHHMKOM KCEHOreH-
HOTO MOXOAMKEHHA i3 NPOBeAEHHAM XipypriyHoro etany
AEHTANbHOI iMNAaHTaLii Yepes Tpu micau,i. Bik nauieHTiB
CKnapas Big 25 po 45 pokis. Mg vyac nposefeHHA JaHO-
ro gocnigxeHHs 6yno gorpumano sumor Good Clinical
Practice (ICH E2(R6) GCP) Ta lenbciHcbKoi [deknapauii
BcecBiTHbOI MeanyHOI opraHisauii. [lo noyaTtky 6yab-
AKUX NpoLeayp yci NauieHTn Haganu iHbopmoBaHy Ao-
6poBiNbHY 3roay Ha y4acTb.

MauieHT Bynun po3nogaineri Ha Agi rpynu no 25 oci6
B 3a/1€XHOCTI Bif, BE/IMYMHU TPAHYN KiCTKOBOrO 3aMiH-
HUKA, WO BUMKOPMUCTOBYBABCA. l-lla rpyna — nawieHTw,
Yy AKWUX BMKOPUCTOBYBA/NM MPWU ayrmeHTaLii anbBeonsap-
HOrO BiAPOCTKY KiCTKOBMWI 3aMiHHWUK KCEHOreHHOro no-
XOOKEeHHsA i3 giameTpom rpanyn 0,5-1,0 mm; 2-ra rpyna
— NALEHTN, Y AKUX BUKOPUCTOBYBANIN NPU ayrmeHTaLil
a/IbBEO/IAPHOrO BiAPOCTKY KiCTKOBUM 3aMiHHUK KCEHO-
reHHOro NOXoAyKeHHsA i3 giameTpom rpanyn 1.0-2.0 mm.

[Ons nobynosu moaeni 3aneKHOCTi BEKTOPIB Aitounx
CMA Ha Kpai KiCTKOBOI paHW BiA AiameTpy Ta CTyneHto
yTpambyBaHHA mMaTepiany, a TAaKOX BiZ ONTUYHOI LWiNb-
HOCTi KiCTKOBOT TKaHWHK, 0cobaunBo ii rybyacToro wapy
HaMKM BMKOPUCTAHO Kaacuodikauito Mich, aka noginse
LWiNbHICTb KiCTKOBOI TKaHWHM Ha 4 Tuny: D1 — D4. Hamu
BMKOPWUCTAHO [JeKinbKa $isMKo-maTeMaTUyHUX rinoTes,
nepwa 3 AKMX € TiNOTe30l0 OAHOPIAHOCTI Ta Cyuinb-

N\

vl

P P2

PuUcyHOK 1 — MaTtemaTMyHa moAenb TeH30pa Hanpyru Ha chepuu-
HO-BUNYKe diznuHe Tino (rpaHyny KicTKOBOro 3amiHHUKA).
HoCTi 6ynoBa 6yAb-IKOro MPY»KHOro chepuyHoro Tina.
BpaxoBaHo Tol ¢aKT, Wwo nicns gedopmalii 3a/1MWAETb-
CA TaK 3BaHUI efleMeHTapHUn 06’em, AKMIM Hamu BUpa-
XyBaHWI 3a gonomoroto anapaTy audbepeHuiioBaHoro

06YMCNEHHS.

[na BU3HaUYeHHA BiomexaHIYHUX XapaKTEePUCTUK Cy-
LiNbHOro cepenoBuLLa Nig HaNPAMOM Ail AK 30BHILLHIX
CUN TaK i BHYTPIWHIX HaMM NPOBEAEHO AOCNIAMKEHHA
TEH30pIB HAMpyru 3 BUKOpPUCTaHHAM dopmyan Kowwu.
3rigHO BM3HAYeHHA TeH30piB Hamu BBegeHO 6HaraTo
KOMMNOHEHTHI BekTOopu: P1, P2, Pn. TaKOXK BM3Ha4YaanCb
LUMOPOBI NOKA3HUKM CWUA, WO PO3MNOAINAITLCA MO MOo-
BEPXHi FpaHyN KiCTKOBOro 3amiHHWKa, @ TOYHiWe TUCK
OfHi€l rpaHyNM Ha iHWYy, abo Ha NMOBEPXHIO KiCTKOBOro
nedekry.

Pe3ynbTatv AocnigKeHHA Ta ix 06roBopeHHs.

Hamun BcTaHOBNEHO i3MUYHI KOHCTAHTU KOMMOHEHT
TEH30pa Hanpyr, a came NpoeKLii Ha Bicb abcumnc BEKTO-
piB HANPYr, AKI MOXYTb L4iATU B MeXKax NJIOLL Wo JoCi-
OXKYETbCA AK NPABUIO NepneHAUKYNAPHO, KOXKEH BEKTOP
HanNpyry onUCyeTbCA y BUrNAAI OKPEMOI KOMMNOHEHTH, i €
BE/IMYMHAMM HOPMA/IbHOK CKNaJ0BOO BEKTOPA Hanpy-
™ B Byab-AKil TouLi chepmyHo BMNyKaoro Tina (pmc. 1).

MpoBogAYM aHani3 moaeni cnif, 3ayBa*kuUTK, WO Nig,
OIED 30BHIWHIX CM BMHWKAKOTb BHYTPILWHI CUAIN MiXK
YacTMHamu chepuyHo BUNYKAOro GisUYHOro Tina, Tomy
Cnif, 3ayBa*kUTWU , WO 3rigHO BM3HAYEHHIO TEH30PY Ha-

T XN
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h
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_-
//
7~

LY LN
N

PuUcyHOK 2 — BiomexaHi4Ha mogenb po3noAiny HanpAMKiB BHYTPILLIHIX CUA Ta entopiB po3noainy Aitoumx cua.
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Tabnuusa 1 — 3anexHicTb BeAMUMH HaNpyru 3a
YMOB [,030BaHOIO HaBaHTaXeHHA Ha KOHIomepar
rpaHyn giametrpom 0,5-1,0 mm B 3an1€XKHOCTI Big,
LWiNbHOCTi NOBEPXHi PeLUNiEHTHOro N0Xa

Tabnuusa 2 — 3anexxHicTb BeAMYUH HaNpyru 3a ymos
[,030BaHOro HaBaHTAXXeHHA Ha KOHI/IoMeparT rpa-
Hyn giametpom 1,0-2,0 mm 3aneXKHOCTI Big, Winb-

HOCTi NOBEPXHi PeLUnni€EHTHOro N0Xa

BennuuHa Hanpyrmu, MNa BennuuHa Hanpyru, MMa
! o, ™y Xz °y 19774 o0z ! o, ™y Xz °y 19774 oz
1 39.5 0.1 0.5 50.8 07.1 91.3 1 61.2 0.1 0.3 51.3 09.8 91.2
2 48.8 0 0 41.8 10.3 98.2 2 -100.0 0 0 44.0 15.0 96.0
3 99.4 0 0 -19.5 -49.5 79.5 3 —-60.0 0 0 60.0 17.3 80.0
4 -40.0 0 0 324 13.7 107.6 4 -90.0 0 0 35.4 20.0 104.6
5 -50.0 0 0 23.0 17.1 117.0 5 -50.0 0 0 26.7 25.0 113.3
6 80.0 0 0 -42.9 -15.3 -17.1 6 -80.0 0 0 55.0 26.0 85.0
7 -60.0 0 0 13.6 20.5 126.4 7 -50.0 0 0 18.0 30.0 122.0
8 -130.0 0 0 41.2 -6.8 78.8 8 -120.0 0 0 42.7 -10.0 773
9 60.0 0 0 15.9 -14.1 44.1 9 -60.0 0 0 50.0 -34.6 90.0
10 | -110.0 0 0 31.8 -10.3 88.2 10 | -100.0 0 0 34.0 -15.0 86.0
11 -60.0 0 0 22.4 -13.7 97.6 11 -70.0 0 0 25.4 -20.0 94.6
12 60.0 0 0 -50.5 -56.4 -9.5 12 -60.0 0 0 45.0 43.3 95.0
13 | -50.0 0 0 13.0 -17.1 107.0 13 —60.0 0 0 16.7 -25.0 103.3
14 | -80.0 0 0 -5.8 239 125.8 14 | -80.0 0 0 36.1 65.8 83.9
15 120.0 0 0 -43.7 -37.6 -16.3 15 -70.0 0 0 40.0 52.0 100.0
16 | -100.0 0 0 43.2 18.8 56.8 16 | -120.0 0 0 40.0 -17.3 60.0
17 | -80.0 0 0 39.7 28.2 60.3 17 —60.0 0 0 50.0 26.0 65.0
18 70.0 0 0 -75.0 -53.6 15.0 18 | -80.0 0 0 45.0 26.0 75.0
19 | -60.0 0 0 36.3 37.6 63.7 19 -70.0 0 0 30.0 34.6 70.0
20 | -80.0 0 0 29.5 56.4 70.5 20 | -90.0 0 0 20.0 52.0 80.0
21 80.0 0 0 -72.4 -42.4 12.4 21 -80.0 0 0 40.0 -34.6 80.0
22 | -100.0 0 0 26.1 65.8 73.9 22 | -100.0 0 0 15.0 60.6 85.0
23 | -100.0 0 0 33.2 -18.8 46.8 23 -80.0 0 0 30.0 -17.3 50.0
24 | -80.0 0 0 24.3 -30.6 75.7 24 -70.0 0 0 35.0 -43.3 85.0
25 | -80.0 0 0 19.5 -56.4 60.5 25 -90.0 0 0 10.0 -52.0 70.0

npyru TiNo nig, Yac 4gii Ha HbOro 30BHILWHIX CU YMOBHO
PO34iNAETbCA HA ABi YaCTUHM, AKI HA MoAeni NnpeacTas-
neHi nitepamu C, D, npy YoMy po3nogin BiabyBaeTbcs He
NiHIEID, @ NJIOWMHOLD, AKA MPOXOAUTb Yepes3 TOYKY Bif-
NiKy B AeKapToOBii cuctemi KoopamHar. Mpw Bisyanisau,i
yactuHu C cnig 3ayBarkMTK , L0 BOHA 3HAaX04AUTbCA Y Big-
HOCHI/ piBHOBA3i Ni BNIMBOM [,BOX BEKTOPIB 30BHILLUHIX
Aitounx cun P 1a P.. OAHOYACHO BUHMKAIOTL | BHYTPILLHI
CUAN , AKI Ait0Tb 3 O4HIET YaCTUHM TiNa Ha iHWY. AK BUAHO
3 MoZeNi BEKTOpU LMX cun € 6esnepepBHMMM | po3noai-
NATHCA AK FAPOCTAaTUYHUIA TUCK Ha BCIO JOBXUHY MO-
BEPXHi, HA AKY BOHM Ait0Tb.

Hamu BuB4eHo UMPPOBI NOKA3HUKM BEUYUH AK MO-
BEPXHEBUX HABAHTAXKEHb TaK i BHYTPILLHIX CUA , B3ABLUN
3a OCHOBY Be/IMUYMHY, LLLO XapaKTepusye LndpoBuiA no-
Ka3HWK CUWN Ha OAMHMLIO NAOLLL NOBEPXHI , Ha AKY cnpA-
MOBaHa AaHa faiA.

B 3aneKHOCTI Big AiameTpy 06paHuUX rpaHyn BaxKau-
BMM € 3HAHHA He JuLle CUAN HANPYrn Ta HaNnpAMOK Aii
30BHILWLHIX CU/1 ,@ 1 KOMMNOHEHTW CTaHY HAaNPYryM BHYTpIL-
HiX CMA1 Ta entopu POo3MNoAiNY AiOYMX CUA B 3aNEXKHOCTI
BiZ, AiameTpy rpaHyiv 3 BU3HAa4YeHHAM BUCOTOLO ii nepe-
pisy (puc. 2).

Hamu BCTaHOBNEHO 3aneXKHOCTi HaMpyr1 CTBOPEHOI
30BHILWHIMM Ta BHYTPIWHIMX CMAaMK Big, NONEpPeYHOro
Ta NOB340BXHbOTO AiaMeTpiB Ta AOBXMHW KOMa i Wiib-

HOCTiI NOBEepXHi peuenieHTHOro NoXa, (Wo Bignosigae
ONTUYHIN LWiNbHOCTI CNOHrio3HOI KicTKK). [aHi Wwoao 3a-
JIEXHOCTi BE/IMYMH Hanpyru 3a yMoB ,030BaHOro HaBaH-
TaXK€HHA Ha KoHrnomepar rpaHyn 0.5-1.0 mm npeacras-
NeHo B Tabnuui 1.

[aHi Wwoao 3an1eXHOCTi BE/IMYMH Hanpyrm 3a ymoB
[030BaHOr0 HABAHTAXKEHHA HA KOHINOMepPAT rpaHyn
1.0-2.0 mm npeacTaBneHo B Tabauui 2.

TaKMM YNHOM MOXKHa 3p0BbUTM BUCHOBOK , LLIO 33 Ha-
ABHOCTI TMUMY KICTKOBOI TKaHWHM D1 MOXKHA BMKOPUCTO-
BYBATM KiCTKOBUI 3aMiHHMK 3 rpaHynamm 1.0-2.0 mm 6e3
noAanbloro 1 X yrpambyBaHHs.

Y nauieHTiB 3 TUNOM KiCTKOBOI TKaHMHK D2 cnig Bu-
KopuctoByBath rpaHynm giametpom 0.5-1.0mm i3 ce-
peaHiM yTpambyBaHHAM 3 ycagkoto 0.5 mm.

3a yMOB HAABHOCTI KiCTKOBOI TKaHMHWM D3 6arKaHo
BWMKOPMCTOBYBATM TPaHyAN KICTKOBOro 3amiHHuKa 0.5-
1.0 mm i3 cepeaHim yTpambyBaHHAM 3 MMOBUHOIO ycas-
KM 0o 1 mm i 3 3aNOBHEHHAM NOBEPXHEBOrO AedeKTy
MemMbpaHol KepaToKcaHoimnaaHTaTty. Mpu Bisyanisauii
TUNY KiCTKOBOI TKaHMHW D4 cnig BUKOPUCTOBYBATU rpa-
Hy M po3mipom 0.5-1.0 MM 3 CUAbHUM yTpaMbyBaHHAM
3 IMB6MHOLO ycaaKku Ao 1.5 MM 3 BUKOPUCTAHHAM Mmemb-
paHuW KepaTOKCEHOIMNAHTAHTY y BUrAAAi AybnikaTtyp.
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BUCHOBKM. MepcneKkTMBM NOAANbLUUX [OCNIAMKEHD.

Mpn NnaHyBaHHI ayrmeHTaLii aIbBEONAPHOro BiApO-
CTKY Npu BMOOPI BEIMYUHM FPaHYN KiCTKOBOrO 3aMiHHM-
Ka HeobXxigHO BPaxoBYBaTU LLiIbHICTb KICTKOBOI TKAHMHW  HOCTI AEHTA/IbHOrO iMMNAaHTaTa B 3a/71eXHOCTi Big Tuny
Ta CTyniHb yTpamboByBaHHA KCEHOTPAHCM/AHTaTy, LWO
Ma€ MNO3WUTUBHWI BMAAMB Ha pe3ynbTaTh XipypriyHOro
eTany AeHTa/IbHOT iMnaaHTay,i. MiHHWKa.
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MpoBecTn aHani3 BigAaneHUx pesynbraTiB CTabinb-

KiCTKOBOI TKaHWHM Ta BEAMYMHM TPAHYN KiCTKOBOro 3a-
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BIOMEXAHIYHE OBI'PYHTYBAHHA BUEOPY AIAMETPY IPAHY/1 KICTKOBOIO 3AMIHHUKA B 3AJIEXXHOCTI
BIZ, LLYIbHOCTI KICTKOBOI TKAHUHU 3A HAAABHOCTI AEPEKTY KICTKOBOI TKAHUHU

KonecHiueHko M. O., YepHeHKo B. M.

Pe3stome. [leHTanbHa iMniaHTaLia € HagiMHUM 3acoboM Yy BiAHOB/IEHHI HenepepBHOCTI 3ybHOro psaay, npoTe
4YaCTo HeAoCTaTHIM 06CAT KiCTKOBOI TKAHMHW 0OYMOB/IOE HEOOXiAHICTb ayrmeHTaLii albBEONSPHOrO BiAPOCTKY.
YcniwHicTb AaHOro meTtoay NiKyBaHHA 3a/1€XKUTb Bif, KiIbKOX KNto4yoBuX GaKTopiB, BK/AOYaOUYM Biabip nauieHTa Ta
CTaH paHu B MicLi AedeKTy, a TaKOK BUKOPUCTaHMI TN membpaHu Ta maTepiany TpaHcnaaHTaTa. [poTe npu aHanisi
NiTepaTypHUX AKepen M1 He 3HaNLWAN JoCTaTHbO iHGOPMaLLT LWOAO 3aneXHOCTI pe3ynbTaTiB AeHTabHOI iMMAAaHTa-
i Big, po3mipy rpaHyn KicTKOBOro 3amMiHHMKA, WO, Ha HAWy AYMKY, € BaXAMBUM GAKTOPOM YCMiWHOCTI MPOCTeTHY-
HOTO NiKyBaHHA.

MeTa gocnigsKeHHa: obrpyHTyBaTh BUPI6 AiaMeTpy rpaHya KiCTKOBOro 3aMiHHUMKA Big, TUMNY LWiNbHOCTI HUMKHbO-
LeNenHoTl KiCTKK..

KniHiyHe gocnigeHHs nposoaunoca Ha 6asi CymcbKoro geprkaBHoro yHisepcuteTy. MpoBeaeHnin aHani3 cKaHis
KMNKT nauienTiB (50 ocib), Akum byna nposeneHa onepauis BuganeHHs 3yba i3 o4HOYaCHO ayrMeHTal i€l asbBe-
ONIAPHOTO BiAPOCTKA KiICTKOBUM 3aMiHHMKOM KCEHOFEHHOIO NMOXOAMKEHHA i3 NPOBEAEHHAM XipypriYHOro eTany AeH-
Ta/ZIbHOI iIMMNIaHTaLLT Yepes Tpu micAu,.

3a HaABHOCTI TUMY KiCTKOBOi TKaHMHM D1 MOXKHA BMKOPUCTOBYBATU KiCTKOBMIM 3aMiHHMK 3 rpaHynamu 1.0-2.0
MM 6e3 noganbluoro i X yTpambysaHHA. Y NaLiEHTIB 3 TUMOM KiCTKOBOI TKaHWHM D2 cnig BUKOpUCTOBYBaTH FpaHyimv
piametpom 0.5-1.0mMm i3 cepeaHim yTpambyBaHHAM 3 ycaakoto 0.5 Mm. 3@ yMOB HasiBHOCTi KiCTKOBOi TKaHWHK D3
6arkaHO BMKOPUCTOBYBATW rPaHy/IN KiCTKOBOro 3amiHHMKa 0.5-1.0 mm i3 cepeaHim yTpambyBaHHAM 3 FMBUHOO
ycagKku oo 1 mm i 3 3anoBHEHHAM MOBEPXHEBOrO AedeKTy MeMbpaHO KepaToKcaHoiMmmnaaHTaTy. Mpu Bisyanisauii
TUNY KiCTKOBOT TKaHMHW D4 cnig BUKOpUCTOBYBaTH rpaHyan po3mipom 0.5-1.0 Mm 3 CUIbHUM yTpaMbyBaHHAM 3 In-
6uHO ycaakm A0 1.5 MM 3 BUKOPUCTAHHAM MeMBpaHN KepaTOKCEHOIMNAHTaHTY Y BUrAAAi AybaikaTtyp.

Mpw nnaHyBaHHI ayrmeHTaLii a/IbBEONAPHOrO BiAPOCTKY Npu BUOOPI BEAUUYMHM FPaHY/ KiCTKOBOIO 3aMiHHMKA
HeobXxiZHO BpaxoByBaTW LUi/IbHICTb KiCTKOBOT TKAHMHM Ta CTyNiHb YyTpamboOBYBaHHSA KCEHOTPAHCNAAHTATY, WO MaE
NO3UTUBHWUI BMNIMB HA Pe3yNbTaTW XipypriYyHOro eTany AeHTaNbHOI iMNaaHTaLl.

Kntouosi cnoBa: BuAaneHHs 3yba, KiCTKOBa TKaHMHA, ayrMeHTaLif a/ibBEOSIAPHOrO BiAPOCTKA, penapaTUBHUN
OoCTeoreHes, KCeHOreHHWM TpaHCNAaHTaT, AeHTa/lbHa iMNaHTayiA.

BIOMECHANICAL JUSTIFICATION FOR CHOOSING THE DIAMETER OF BONE SUBSTITUTE GRANULES DEPENDING
ON BONE DENSITY IN THE PRESENCE OF A BONE DEFECT
Kolesnychenko M. 0., Chernenko V. M.
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Abstract. Dental implantation is a reliable means of restoring the continuity of the dentition, but often insuffi-
cient bone tissue volume necessitates the need for alveolar augmentation. The success of this treatment method
depends on several key factors, including patient selection and wound condition at the defect site, as well as the
type of membrane and graft material used. However, when analyzing the literature, we did not find enough informa-
tion on the dependence of dental implantation results on the size of bone substitute granules, which, in our opinion,
is an important factor in the success of prosthetic treatment.

The aim of the study: to justify the choice of diameter bone substitute granules based on the type of density of
the mandibular bone.

The clinical study was conducted on the basis of the Sumy State University. The analysis of CBCT scans of patients
(50 people) who underwent tooth extraction with simultaneous augmentation of the alveolar process with a bone
substitute of xenogeneic origin with the surgical stage of dental implantation was carried out three months later.

In the presence of bone tissue type D1, bone substitute with granules of 1.0-2.0 mm can be used without further
compaction. In patients with bone tissue type D2, granules with a diameter of 0.5-1.0 mm with average compaction
with a shrinkage of 0.5 mm should be used. In the presence of bone tissue D3, it is preferable to use bone substitute
granules of 0.5-1.0 mm with average compaction with a shrinkage depth of up to 1 mm and filling the surface defect
with a keratoxane implant membrane. When visualizing bone type D4, granules of 0.5-1.0 mm in size with strong
compaction with a shrinkage depth of up to 1.5 mm should be used using a keratoxenoimplant membrane in the
form of duplicates.

When planning alveolar augmentation, when choosing the size of the bone substitute granules, it is necessary to
take into account the density of the bone tissue and the degree of compaction of the xenograft, which has a positive
effect on the results of the surgical stage of dental implantation.

Key words: tooth extraction, bone tissue, alveolar augmentation, reparative osteogenesis, xenograft, dental im-
plantation.
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TOOTH EXTRACTION: ANALYSIS OF LOCAL COMPLICATIONS
Sumy State University (Sumy, Ukraine)
2Bogomolets National Medical University (Kyiv, Ukraine)
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Not only the traumatism of tooth extraction and anatomical and topographic features affect the healing process
of the extracted tooth socket. An important aspect is the presence of general somatic pathology in the patient, such
as diabetes mellitus, cardiovascular diseases, etc.; as well as local factors: the state of oral hygiene, the presence of
periodontal tissue diseases, the state of occlusion, etc. and the use of methods aimed at preserving the extracted
tooth socket.

The aim of the study was to analyze local complications of tooth extraction among patients of the Sumy Regional
Clinical Dental Polyclinic. The most common complication of tooth extraction was acute purulent dry socket (2.8% of
cases among patients). 27.4% of cases of this local complication occurred during the removal of the lower third mo-
lars. Other complications of the tooth extraction operation of an inflammatory nature were odontogenic abscesses
and phlegmons, chronic limited osteomyelitis of the lower jaw. Minimization of complications is best achieved before
the operation.
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