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The search for methods of influence on reparative osteogenesis is an urgent issue today in modern dentistry.
Over the past decade, significant progress has been made in solving this problem in scientific research and clinical
practice. The goal of our study was to find effective osteoregenerative drugs for the elimination of jaw defects. A
search and analysis of professional publications on the specified issue were carried out in library sources and search
engines, particularly PubMed and Google Scholar. The aesthetic appearance of a modern person's smile has now
become a necessary aspect of social adaptation in society, which determines the importance of such a problem today
as secondary adentia, which is formed as a result of tooth extraction. Timely replacement of defects in such patients
has a lot of advantages for a person, and dental implantation has become a modern alternative to other types of re-
movable and non-removable prosthetics, which determines the normalization of the chewing and digestive process
and optimization of aesthetics. But the vertical and horizontal atrophy of the alveolar process, which occurs after
tooth extraction, can create negative prerequisites for the surgical stage of dental implantation and requires ad-
ditional surgical interventions. Summarizing the scientific literature data, it can be stated that the use of innovative
technologies for filling bone defects with osteoplastic materials capable of managing the restoration of the structure

and function of bone tissue ensures stable dental rehabilitation of patients.
Key words: osteoregeneration, bone defect of jaws, adentia, replacement of bone defects.

Connection of the publication with planned re-
search works.

The work was performed within the framework of
the Department of Surgical Stomatology and Maxillo-
facial Surgery of the Poltava State Medical University
on the topic: «Diagnostics, surgical and medical treat-
ment of patients with injuries, defects and deformations
of tissues, inflammatory processes of the maxillofacial
area» (state registration number 0119U102862).

Introduction.

Even though tooth extraction is the most common
intervention in the outpatient practice of surgical den-
tistry until now, the issue of preventing post-extraction
complications and finding ways to preserve an adequate
amount of bone tissue in the alveolar process does not
lose relevance. In addition, the problem of atrophy of
the jaws, which occurs after a tooth’s loss, is becoming
increasingly urgent due to the widespread introduction
of dental implants into clinical practice. To date, dental
implantation has become the «golden» standard for re-
habilitating patients with adentia, the success of which
depends on the optimal amount of bone tissue in the
alveolar process. Therefore, the search for effective os-
teoregenerative drugs to eliminate jaw defects is signifi-
cant at the current stage of the development of surgical
dentistry [1, 2, 3, 4].

The aim of the study.

To conduct an in-depth analysis of modern profes-
sional literature devoted to modern methods of replac-
ing bone defects and directed bone regeneration formed
after tooth extraction against inflammatory diseases.

Object and research methods.

In the funds of the scientific library of the Poltava
State Medical University and scientometric information
databases (PubMed, Google Scholar,) a search, review,
analysis and systematization of professional publications
devoted to the problem of applying modern methods of

replacing bone defects and directed bone regeneration
in a comparative aspect was carried out.

Research results and their discussion.

The analysis and generalization of a relatively large
array of scientific publications, both foreign and do-
mestic publications, devoted to the study of reparative
osteogenesis allows us to conclude that targeted stimu-
lation and regulation of reparative processes in bone tis-
sue, as well as a direct influence on cells of bone regen-
eration, is carried out with the help of such methods: (1)
autogenous and allogeneic bone tissue transplantation;
(2) xenotransplantation; use of (3) phytogenic, (4) syn-
thetic, and (5) composite bone substitutes; (6) directed
bone regeneration; (7) tissue engineering.

The method of autotransplantation of bone tissue is
one of the most common in maxillofacial surgery. It is
considered the «gold standard» [5, 6] for the treatment
of several diseases due to the possibility of obtaining a
predictable reparative and clinical result [7].

Autografts are usually obtained from intraoral and
extraoral donor sites [8], for example, mandibular sym-
physis, mandibular ramus, external oblique crest, iliac
crest, proximal ulna, or distal radius, which are the
source of cortical and cancellous bone tissue [ 9, 10].

Cancellous bone is most often used for autotrans-
plantation because it contains osteoblasts and pro-
genitor cells with significant osteogenic potential. In
addition, they have relatively large trabecular surfaces
that facilitate the creation of an osteoinductive environ-
ment by stimulating revascularization processes. Corti-
cal bone, in contrast, does not contain osteoblasts and
osteogenic cells, providing structural and mechanical
integrity and promoting bone healing through osteo-
conduction. Furthermore, cortical grafts integrate more
slowly than cancellous grafts because of their limited re-
vascularization potential. Thus, to maximize the produc-
tivity of bone remodelling, a combination of cancellous
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and cortical bone tissue [3] or vascularized bone auto-
grafts [11] is used.

However, despite the favourable properties of autol-
ogous bone tissue (complete histocompatibility, lack of
immunogenicity, ability to quickly revascularize, etc.), its
use in clinical practice has several disadvantages, includ-
ing the need to create an additional operating area and
a limited amount of donor material [12, 13].

Therefore, as an alternative to the autogenous
bone, allogeneic transplant materials were proposed,
which avoid the need for additional surgical trauma,
shorten the duration of the reconstructive procedure,
and obtain relatively accessible and inexpensive mate-
rial for transplantation [14, 15]. As a rule, the allograft
is obtained either from a compatible living donor or
from cadaveric bone sources and is prepared in three
primary forms — fresh, frozen or freeze-dried [3]. Fresh
and frozen allograft materials have good osteoinductive
properties but are currently rarely used due to the high
probability of an immunogenic response of the recipi-
ent, limited shelf life and increased risk of transmission
of such infectious diseases as HIV, hepatitis B and C [16].
These problems can be avoided to some extent by ster-
ilization, mechanical cleaning, and ultrasonic or gamma
irradiation of tissues, but the such treatment of the al-
lograft material reduces its osteoinductive potential,
structural strength and osseointegration [17, 3].

One of the forms of alloplastic materials, which is
quite successfully used to restore the height and thick-
ness of alveolar bone after tooth extraction, as well as to
fill periodontal bone defects [18, 19, 20], is demineral-
ized bone matrix [21, 17, 3, 7]. It is usually synthesized
from cortical bone [22] by acid removal of the mineral
mesh, exposing the trabecular bone framework rich in
bone morphogenic protein and growth factors (TGF-B
and FGF). The latter can stimulate the differentiation of
mesenchymal stem cells into osteoblasts, providing os-
teoinductive properties higher than those of cancellous
or cortical allografts [19, 17, 12, 23]. At the same time,
despite relatively high osteoinductive characteristics,
the demineralized bone matrix has poor mechanical
properties, to improve which it is often combined with
other allografts or composite bone substitute materials
[12, 9, 24].

Even though the use of auto- and allografts allows in
some cases to achieve a noticeable clinical improvement
to overcome their inherent limitations (related primar-
ily to the risk of infectious complications and immuno-
logical reactions), researchers-practitioners turn to the
development of natural substitutes for bone tissue — xe-
nografts [17]. The most common source of materials for
xenografts is deproteinized bovine bone, which, due to
the similarity of structural, mechanical and biochemi-
cal properties to human bone tissue, turns out to be an
effective osteoconductive material for transplantation.
Currently, the products OsteoGraf™, Cerabone™ [25],
and BioOss™ [26] made based on bovine bone have
proven themselves well in the practice of reparative
maxillofacial surgery, in particular, when augmentation
of the maxillary sinus [27, 28, 29, 30].

Another common material for xenotransplantation
is chitosan, a natural polymer obtained from crustacean
exoskeletons consisting of glucosamine and N-acetyl-
glucosamine [4]. It can stimulate bone regeneration,
providing a structural framework and promoting the dif-

ferentiation of mesenchymal stem cells into osteoblasts
[31]; however, due to the low mechanical properties of
chitosan, to obtain a stronger fibrous structure with an
adhesive hydrophilic surface, it is often combined with
other materials — gelatin, calcium phosphates, and bio-
glass [32, 33]. Recent studies have indicated the suc-
cessful use of chitosan-based materials as membranes
for directed bone regeneration, periodontal regenera-
tion, and alveolar bone height restoration [34, 35].

For the production of xenografts, silk — a natural
biopolymer mainly consisting of proteins, fibroin and
sericin — has recently been used. After the removal of
sericin, silk fibroin is commonly used in sponge, fibre,
film, and hydrogel [36, 37, 38] and as a membrane for
directed bone regeneration [37, 39, 40].

Despite the promising prospect of clinical applica-
tion of many xenograft materials described above, there
are still some limitations regarding their use [13], which
prompts researchers to search for new osteogenic ma-
terials of plant and synthetic origin [24, 41].

Another alternative is phytogenic bone substitute
materials usually obtained from plants, corals, and sea-
weed [12, 24,17, 42, 7]. For example, the dried rhizome
of the perennial pteridophyte Drynaria fortune — Gu-
Sui-Bu — is a phytopreparation that increases the cata-
lytic functions of alkaline phosphatase, contributing to
the processes of bone calcification and its remodelling
through the regulation of the activity of osteoclasts and
osteoblasts [43, 44]. Calcium carbonate and crystalline
hydroxyapatite, which contain coral-based bone substi-
tutes [12, 24, 45], promote the healing of periodontal,
alveolar, and maxillary sinus bone defects by improving
vascularization and mineralization processes [46, 47,
48]. Several studies have proven the clinical effect of
AlgiPore™ material obtained from seaweed, which was
used for maxillary sinus plastic [49, 50], as well as as a
filler (in combination with other materials) of the post-
extraction cavity to prevent deformation of the alveolar
crest [51]. At the same time, despite relatively good os-
teoconductive properties and low immunogenicity, it is
indicated that phytogenic materials are fragile and have
relatively low tensile strength and poor resorptivity [52,
24,13, 41].

To stimulate reparative osteogenesis in the replace-
ment of jaw defects, synthetic bone analogues that
accurately imitate the biological properties of natural
bone tissue are also used with variable success: calcium
phosphates, polymers and metals [53, 25].

Conclusions.

Summarizing the scientific literature data, it can be
stated that there is no doubt that there is a need to bring
tooth extraction operation to a qualitatively new level,
which would create conditions for maximum preserva-
tion of bone tissue and full rehabilitation of patients. It
should be noted that the use of innovative technolo-
gies for filling bone defects with osteoplastic materials,
which can manage the restoration of the structure and
function of bone tissue, ensure high-quality and stable
dental rehabilitation of patients.

Prospects for further research.

They consist in the experimental and clinical sub-
stantiation of the use of modern osteoplastic drugs to
create a stable architecture of the alveolar process after
tooth extraction against the background of the inflam-
matory process.
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lMowyk memodis snausy Ha penapamusHuli ocmeoz2eHe3 € GKMyasabHUM MUMAHHAM Cb0200eHHA Y Cy4acHil
cmomamonoeii. 30 0cMaHHE decamupivy4s 8 HAOYKOBUX 00CAIOHEHHAX MA 8 KAIHIYHIl npakmuyi 0ocazHymo 3Ha4YHO020
ycnixy y supiweHHi yiei npobaemu. Memoro Hawoz2o 00cnioxeHHA bys nowyK eqheKmusHUX 0CMeopPe2eHepyYux
npenapamie 078 ycyHeHHA Oegpekmie wienen. [pogedeHo nowyk ma aHanis gaxosux nybnikauili i3 3a3Ha4eHoi
npobaemamuku y b6ibaniome4yHUx Oxepesnax ma rnowykosux cucmemax, 30Kpema PubMed, Google Scholar.
EcmemuyHuli 8u2aa0 NoCMiuKU Cy4acHOI nt0OUHU Hamerep cmae HeobxiOHUM acrnekmom couianbHoi adanmauii 8
cycninbemasi, W0 06yMOoB/0E 8aMc/1UBICMb MAKOI Npobemu cb0200eHHA AK BMOPUHHA A0eHMIs, W0 YMBOPHOEMbCA
8 Hacnidok sudaneHHsa 3ybis. CeoevacHe 3amiweHHA Oepekmis y makux rnayieHmie mMae Kyny nepesaz 0715
A0OUHU, 0eHMAsbHA IMMAAGHMAUiA cmasaa Cy4acHOK asabmepHAMUBHOK IHWUM 8U0AM 3HIMHO20 i HE3HIMHO20
npome3y8aHHA, AKA 06YMOB/HE HOPMANI3AUIH0 HYB8aAbHO20 MA MPABHEB020 NPOUECy, ONMUMI3AUi0 ecmemuku.
Ane sepmukasbHa U 20pU30HMAsIbHA ampois anbB8e01apHO20 8i0poCcMKa, w0 8i0bysaemeocsa nicas eudaneHHsA
3yba, Moxce cmsopumu He2amueHi repedymosu 0717 posedeHHsA XipypaiuHo2o emany 0eHMasabHOI imnaaHmauyii
U nompebye nposedeHHA XipypeiyHux 000amKosux empy4aHs. [liocymosyrouu OaHi Haykoeoi snimepamypu
MOMCHO CM8BepoXysamu, W0 8UKOPUCMAHHSA IHHOBAUIUHUX MexHOA02il i3 3an0BHEHHA Kicmkoso2o Oepekmy
ocmeonaacmu4yHuUMU mMamepianamu, wo 30amHi Kepyeamu 8i0HOB/AEHHAM CMpPyKmMypu ma yHKUii Kicmkogoi
MKaHUHU, 3a6e3neyytome cmabinbHy cmomamosoziyHy peabinimayito nayieHmis.

Knw4oei cnosa: ocmeopezeHepauis, Kicmkosuli degpekm wesner, a0eHmisi, 3amiujeHHA Kicmkoaux degekmis.

3B’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-A0CAIA-
HUMK poboTamu.

PoboTta BMKOHaHa y pamkax HAP kadeapu xipyp-
riYyHOi cTomaTtonorii Ta wWwenenHo-1mueBoi xipyprii Non-
TaBCbKOrO [Eep’KaBHOr0O MeAMYHOro YHiBepcuTeTy 3a
Temoto: «[liarHOCTKKa, XipypriyHe Ta MegMKaMeHTO3He
NiKyBaHHA MaUieHTIB 3 TpaBmamu, gedekTamu Ta ge-
bopMaLiasmMmM TKaHWH, 3aNafbHUMKM NpoLecaMu wenen-
HO-/INLLEBOI AINAHKUY (OeprKaBHUIA peecTpauiiHnin No
0119U102862).

Bcryn.

HesBarkatoum Ha Te, WO eKCTpakuia 3yba € Halino-
WMPEHIWMM BTPYYaHHAM B ambynaTopHii npakTuui
XipypriyHoi CTOMaTosOorii, 4O LbOro Yacy NUTaHHA Npo-
bIiNaKTUKM NOCTEKCTPAKLIMHMX YCKAAAHEHb Ta MOLUYKY
WNAXiB 36epekeHHA afeKBaTHOro 0bcary KicTKOBOI TKa-
HWHUW aNIbBEONIAPHOTO BiAPOCTKA HEe BTPAYa€ CBOEI aKTy-
anbHocTi. Kpim Toro, npobaema atpodii wenen, wo su-
HWKaE nicna BTpaTu 3yba, cTae Aesani akTyaNbHILLOW Y
3B’A3KY i3 LWUMPOKMM 3aNPOBaAMKEHHAM B KAiHIYHY Npak-
TUKY AEHTaNbHUX iMMNNaHTaTiB. Ha CbOroAHiWHi AeHb
OEeHTaNbHa iMNIaHTaLiA cTana «30/10TMM» CTaHOAPTOM
peabiniTauii nauieHTiB 3 aAeHTiElD, YCMIWHICTb AKOI 3a-
NEXUTb Bif, ONTUMANbHOro obcAry KicTKOBOI TKaHUHM
a/bBeONIAPHOro BigpocTka. Tomy noOwWwyK edeKTUBHUX
OCTeopereHepyr4YmMx npenaparis ANa YyCyHEeHHA aedek-
TiB Wenen € HaA3BUMYANMHO BaXK/IMBMM Ha Cy4acHOMY
eTani po3BUTKy XipypriyHoi ctomaTtonorii [1, 2, 3, 4].

Merta gocnigKeHHs.

MpoBecTu nornnbaeHui aHani3 cydacHoi haxosoi i-
TepaTypu, NPUCBAYEHOT CYy4YaCHUM MeToAaM 3aMillleHHA
KicTKOBUX AedeKTiB Ta CNpAMOBaHOI KiCTKOBOI pereHe-
pauii, Wwo yTBopuanca nicns BuaaneHHs 3ybis Ha Tni 3a-
nasbHUX 3aXBOPIOBAHb.

O6’eKT i meTOoAU AOCNIAKEHHA.

Y ¢oHaax HaykoBoi 6ibniotekn [MonTaBCcbKOro
OEepKaBHOTO MeAMYHOro YHIiBEepCUTETy Ta Y HayKome-

TpuuHMx 6asax iHpopmauii (PubMed, Google Scholar,)
npoBeseHo MOLWYK, OMAL, aHani3 Ta cMcTemaTusaLio
daxosux nybnikauii, npucsayeHnx npobiemi 3actocy-
BaHHA Cy4aCHUX METOZIB 3aMilLeHHs KiCTKOBUX Aedek-
TiB Ta CMPAMOBaHOI KiCTKOBOI pereHepadii B NopiBHANb-
HOMY acnekTi.

Pe3ynbTatu gocnigeHHs 1a ix 06roBopeHHs.

AHani3 Ta y3aranbHeHHA [OCTAaTHbO BE/IMKOro Ma-
CMBY HayKoBMX Nyb6niKauin, AK y 3apybiKHUX, TaK iy
BITYUM3HAHUX BUIAHHAX, MPUCBAYEHUX BUBYEHHIO pe-
napaTMBHOIO OCTeOreHe3y A03BOJIAE AiATU BUCHOBKY,
WO CnpAMOBaHa CTUMYAALIA Ta perynauia penapaTms-
HUX NPOLECIB Y KIiCTKOBI TKaHWHI, a TakoX 6Hesnoce-
peaHiN BNAMB HA KNITUHW pereHepaTy KiCTKU 34iMCHI0-
€TbCA 32 AOMOMOrOI0 TakMX meTogis: (1) ayToreHHa Ta
aNioreHHa TpaHCNaHTaLiA KiCTKOBOI TKaHWHK; (2) Kce-
HOTPaHCN/aHTaLia;, BMKOpUCTaHHA (3) iToreHHux,
(4) cuHTeTMYHUX Ta (5) KOMMAO3UTHUX 3aMIHHUKIB KiCTKMU;
(6) cnpsimoBaHa KicTKoBa pereHepau,is; (7) TKAHUHHA iH-
KeHepis.

MeToa, ayToTpaHCnAaHTaLii KiCTKOBOI TKAaHWHU €
OAHWM i3 HAVMOLWMPEHILLMX Y WeNenHo-1LEBIl Xipyp-
rii Ta BBaXAETbCA «30/10TUM CTaHZapTom» [5, 6] niky-
BaHHA HW3KW 3aXBOPIOBAHb 3aBAAKN MOXKINBOCTI OTpU-
MaHHA NPOrHO30BAaHOrO PenapaTMBHONO Ta KAiHIYHOro
pesynbraty [7].

AyTOTPaAHCNNAHTATM 3a3BMYAN OTPUMYIOTb 3 iHTpa-
OpaNbHUX Ta EKCTPaopasibHUX [OOHOPCbKMX 30H [8],
HanpuKaag, cMM@i3y HUKHbBOI LeNenu, rinku HUKHbOI
LLenienm, 30BHILLIHbOrO KOCOro rpebHs, rpebHa Knybosoi
KICTKM, MPOKCUMMaNbHOrO BigAiny NiKTbOBOI KicTKM abo
OMUCTaNbHOTO BiAAiNy NPOMEHeBOI KiCTKM, KOTPI € AxKe-
penom KopTUKabHOI Ta ryb4yacTtoi KicTKOBOI TKaHWUHM [9,
10].

[Onsa ayToTpaHcn/IaHTaLji HakyacTile BUKOPUCTOBY-
€TbCA rybyacta KicTKa, OCKibKM BOHA MiCTUTb OCTeO-
6nacT Ta KNITUHU-NONEPeAHUKM 3i 3HAYHMM OCTeo-
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reHHUM noTeHLUia oM. BOHM MalOTb BiAHOCHO BEAMKI
TpabeKynsapHi NoBepxHi, AKi NoNerwyoTb CTBOPEHHS OC-
TEOIHAYKTUBHOIO CepesoBULLA WAAXOM CTUMYHOBAHHA
npouecis pesackynApu3auii. KopTukanbHa KiCTKa, Ha-
BMNAKW, He MICTUTb OCTeobnacTiB Ta OCTEOreHHUX KAi-
TWH, 3a6e3nevyroumn, HaTOMICTb, CTPYKTYPHO-MeEXaHiuHy
LiNICHICTb Ta CMPUAKOYM 3arOEHHIO KiCTKM Yepes oCcTeo-
KOHAYKUit0. KOpTWKanbHi TPaHCNAAHTAaTU MOBiNbHilIe
iHTErpytoTbCs MOPIBHAHO 3 rybYacTMMM TpaHCMAaHTa-
Tamu Yyepes ix obmerkeHU NoTeHLian peBackynapusa-
uii. TaKMM YMHOM, 33415 MAKCMMIi3aLii NPOAYKTUBHOCTI
pemoentoBaHHA KiCTKM BUKOPUCTOBYETbCA KOMbBiHaLifA
rybuyactoi M KOPTMKaNbHOI KiCTKOBOI TKaHMHW [3] abo
BaCKy/NApPU30BaHi KicTKOBI ayToTpaHcnaaHTaTu [11].

Pa3om i3 TMm, He AMBNAYNCL HA NMO3UTUBHI BNACTU-
BOCTi ayTO/I0TYHOI KiCTKOBOT TKAHWHM (NOBHa ricTocymic-
HIiCTb, BiACYTHICTb iMyHOT€HHOCTI, 34aTHICTb A0 LWBUAKOT
peBackynspusauii Tolo), i BUKOPUCTAHHA B KAIHIYHIN
NPaKTULi Ma€ HU3KY HeAONiKiB, 4O AKUX BiAHOCATbL He-
06XigHiCTb CTBOPEHHSA A0AaTKOBOI onepaw,inHoi 30HKU Ta
obmerkeHu obcar AoHopcbKoro matepiany [12, 13].

Tomy B AKOCTI anbTepHATUBM ayTOreHHiIl KicTui 6ynm
3aMnponNOHOBAHI aNoOreHHi TpaHCcNAaHTaUiINHI maTepiany,
KOTPi [03BONAOTb YHUKHYTU HEOOXiAHOCTI HaHeceHHs
[00ATKOBOI OnepauiiHoi TpaBMK, CKOPOTUTM TpUBa-
NiCTb NpoOBEeAEHHA PEKOHCTPYKTUBHOI NpoLeaypu, oTpu-
MaTW BiHOCHO AOCTYNHUI Ta HeAOPOrMiA maTepian gns
TpaHcnnaHTauii [14, 15]. ik npaBMo, anoTpaHcnaaHTaT
oTpMMytoTb abo Big, cymicHOro *KmMBoro goHopa, abo 3
J)Kepen TPYMHOI KiCTKM Ta rOTylTb Y TPbOX OCHOBHMUX
dbopmax — CBiXili, 3aMOpPOXKeHiINn abo niodinbHO BUCY-
weHin [3]. CBixi Ta 3aMOpOXeHi maTepiann anoTpaH-
CniaHTaTa MakTb FapHi OCTEOIHAYKTUBHI BNACTUBOCTI,
npoTte Hapasi piAKO BMKOPWUCTOBYIOTLCA Yepe3 BUCOKY
MMOBIpPHiCTb IMyHOreHHOI BiANOBIAj peunnieHTa, obme-
YKEeHWUI TepMiH 36epiraHHA Ta NiABULWEHNI PUSKUK Nepe-
Oadi Takux iHpeKLUiMHUX 3axBOptoBaHb, AK BI/1, renatut
B i C [16]. Uux npobnem MoKHa AEAKOK MipOHO YHUK-
HYTW LWAAXOM CTepUAi3aLii, MeXaHiYHOro OuYMULLEHHSA,
YNbTPa3ByKOBOro abo ramma-onpomMiHEHHSA TKaHUH, ane
Taka 0bpobKa maTepiasny anoTPAHCMIAHTATA 3HUNKYE
MOro OoCTeOiHAYKTUBHWUI MOTEHLiaN, CTPYKTYPHY Mil-
HicTb Ta ocTeoiHTerpauito [17, 3].

OgaHieto 3 popm anonnacTMYHMX matepianis, KoTpa
[O0BONI YCMNIWHO BUKOPWUCTOBYETbCA ANA BiAHOBNEHHA
BMCOTW Ta TOBLUMHW a/IbBEONIAPHOI KiCTKM micna Buaa-
NIeHHA 3yb6a, a TAKOX AR 3aNOBHEHHA NepiofoHTaNb-
HUX KicTKoBUX aedekTis [18, 19, 20], € demiHepanizosa-
Huli kicmkosuli mampukc [21, 17, 3, 7]. BiH, Ak npasuno,
CUMHTE3YETbCA 3 KOPTUKAJIbHOI KiCTKM [22] wnsxom Bu-
OANeHHA KUCNOTOK MiHepanbHOI CiTKM, BHACAIAOK YOro
OrONETLCA TPabeKyNAPHUIA KICTKOBUI KapKac, baratuii
Ha KiCTKOBMI mopdoreHHuit 6inok Ta daktopu pocty
(TGF-B i FGF). OcTaHHi MOXyTb CTUMY/IOBATU aubepeH-
LitOBaHHA Me3eHXiManbHUX CTOBOYpPOBUX KAITUH B OC-
Teob1acTh, HaAAUYM OCTEOIHAYKTUBHUX BNACTUBOCTEN,
BULLMX, HiXK Y rybyactmx abo KOPTUKANbHUX anoTpaH-
cnnanTatie [19, 17, 12, 23]. Pa3om i3 umm, He AUBAAYUCH
Ha BiIAHOCHO BWMCOKi OCTEOIHAYKTUBHI XapaKTEePUCTUKM,
LeMiHepani3oBaHuUi KiCTKOBUIN MaTPUKC Ma€ NoraHi me-
XaHiYHi BN1ACTMBOCTI, ANA NOANIMNLWEHHA AKMX MOro 4yacTo
KOMBIiHYOTb 3 iHWMMW aNOTPaHCNAAHTaTaMK abo Kom-
NO3UTHUMM MaTepianamu-3aMiHHMKaMK KicTku [12, 9,
24].

He3Barkatoum Ha Te, L0 BUKOPUCTAHHA ayTo- Ta asio-
TPaHCMNAHTATIB A03BONAE Yy pPAALI BUNAAKIB JOCATHYTU
BiAUYTHOrO KAIHIYHOrO MOKPALLEeHHA, 33414 NOoAONAH-
HA BAacTMBMX IM obmekeHb (NOB’A3aHMX Hacamnepes,
i3 PU3MKOM BUMHWKHEHHS iHPEKLiMHUX YCKNagHEHb Ta
iIMYHONOTIYHUX peaKLilt) 40CNIAHUKN-NPAKTUKKN 3BEpTa-
HOTbCA [0 PO3POOKM MPUPOAHUX 3aMiHHMKIB KiCTKOBOI
TKaHWUHU — KCeHoTpaHcnaaHTaTiB [17]. HainowwupeHi-
WUM OXKepenom matepianis gnAa KCeHOTpaHCNAaHTa-
TiB € dennpomeiHizosaHa buyaya Kicmka, KOTpa yepes
NOAIGHICTb CTPYKTYPHUX, MeXaHiYHMX Ta BioximiyHmx
B/TACTUBOCTEN JIIOACHKIM KICTKOBIM TKaHWHI BUABNAETb-
cA ePEeKTUBHMM OCTEOKOHAYKTUBHUM MaTepiasiom gns
TpaHcnnaHTauii. Hapasi BMrotoBneHi Ha OCHOBi 6u-
Yauoi KicTkn npoayktu OsteoGraf™, Cerabone™ [25]
Ta BioOss™ [26] HenoraHo 3apekomeHayBanu cebe B
NPaKTULi penapaTMBHOI WenenHo-1nLeBOI Xipyprii, 30-
Kpema, Npu NpoBeAeHHi ayrmeHTauii BepXHboLLenenHoi
nasyxu [27, 28, 29, 30 ].

[HWKWM NOWWPEHUM MaTepiasiom ANA KCeHOTpaH-
CnnaHTauii € Ximo3gH — OTPMMAHWI 3 eK30CKeNeTiB
pPaKoMoLibHUX MPUPOLHUI Monimep, WO CKNALAETbCA
3 roKo3amiHy Ta N-aueTtuarntokosamidy [4]. BiH 3gat-
HWI CTUMYNIOBATK pereHepaLito KicToK, 3abesnevytoum
CTPYKTYPHUI KapKac Ta cnpusatoun andepeHLitoBaHHO
Me3eHXiMaIbHUX CTOBBYPOBUX KANITUH B ocTeobiactu
[31], npoTe yepes HMU3bKiI MexaHiYHi BNacTMBOCTI XiTo3a-
HY 3 METOH OTPUMAHHA MILHILLOI BOTOKHUCTOI CTPYKTY-
pu 3 aaresnBHoO riapodinbHOK NOBEPXHED MOro Yacto
NOEAHYIOTb 3 [HWMMW MaTepianamm — >KenaTUHOM,
dochatamm Kanbuito Ta 6iocknom [32, 33]. HewoaasHi
O0CNiAXKEHHA BKa3a M Ha ycnilwHe BUKOPUCTaHHA maTe-
pianiB Ha OCHOBI XiTO3aHy SiIK MeMbpaHu 4/1a cnpsAMo-
BaHOI KICTKOBOI pereHepalLiii, pereHepau,ii napogoHTy Ta
BiLHOB/NIEHHA BUCOTU aNlbBEONSAPHOI KicTKK [34, 35].

[na BUroToBNEHHA KCEHOTPAHCMN/IAHTATIB OCTaHHIM
Yacom Movyann BUKOPWUCTOBYBATU WOBK — MPUPOAHUNA
bionosimep, SKMN NepeBa)kHO CKNadaeTbcA 3 BifKiB,
dibpoiHy Ta cepuumHy. Micns BuAaneHHA cepuunHy oi-
6pOiH LWOBKY 3a3BMYali 3aCTOCOBYETLCA Y GOPMI Ty6KY,
BOJIOKOH, N/iBKK Ta rigporento [36, 37, 38], a TakoX K
membpaHa A41a CnpAMOBaHOi KicTKOBOI pereHepau,ii [37,
39, 40].

HesBaatoun Ha baraToobiydatouy nepcnexkTmBy Kii-
HiYHOro 3acToCyBaHHA 6araTbOX ONUCAHWUX BULLE KCEHO-
TpaHCMAAQHTALIMHUX MaTepianis, yce We 3aa1LLatoTbeA
OesAKi obmeKeHHA LWoAo iXHbOro BMKOPWUCTaHHA [13],
LLLO CMOHYKA€E AOCNIAHUKIB LUYKATM HOBI OCTEOreHHi ma-
Tepiann POCAIMHHOIO Ta CUHTETUYHOIO NOXOAKEHHSA [24,
41].

Lle ogHieto anbTepHaTMBOW € ¢iToreHHi maTepia-
NIN-3aMiHHUKM KIiCTOK 3a3BMYall OTPUMYIOTbCA 3 pOC-
JINH, KopaniB Ta MOPCbKUX BogopocTen [12, 24, 17, 42,
7]. Hanpuknag, BucyleHe KopeHeBuLLe 6araTopiyHoro
ntepugoodity Drynaria fortune — lycyiby (Gu-Sui-Bu) — €
diTonpenapatom, AKMIN NiABULLYE KaTaniTUYHI QyHKU,i
NyKHOT docdaTtasu, cnpustoum npouecam Kanbumdi-
Kauii KiCTKM Ta ii pemoaentoBaHHIO yepes perynauio
aKTMBHOCTI ocTeoKnacTiB i octeobnactis [43, 44]. Kap-
6OHaAT Kanblilo Ta KPUCTaNiYHWUIA TigpoKcuanaTtut, ki
MIiCTATb 3aMiHHMKM KiCTOK Ha OCHOBI Kopasie [12, 24,
45], cnpuAoTb 3aroEHHI0 KiCTKOBUX AedeKTiB NapoaoH-
TY, a/1IbBEO/ Ta BEPXHbOLLENENHNX CUHYCIB 3aBAAKM MO-
KpalLeHHIO NpOLLECiB BacKynapusauii Ta miHepanisauii
[46, 47, 48]. Y HU3Li gocnigeHb AoBeAEHUIN KNiHIYHUIA
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edeKT OTPMMaHOro 3 MopcbKUx 800opocmeli maTtepiany
AlgiPore™, w0 BUKOPUCTOBYBABCA A/19 BEPXHboOLLENen-
HOT cuHyc-nnacTMku [49, 50], a TaKoXK AK HaMoOBHIOBAY
(B NOEAHAHHI 3 IHWKMMKM MaTepianammn) NOCTEKCTPAKL,iN-
HOT MOPOXHMHM ANA 3anobiraHHs gedopmalii anbse-
onsipHoro rpebeHs [51]. Pasom i3 umMm, nonpwu BigHOC-
HO HenoraHi OCTEOKOHAYKTMBHI BNACTUBOCTI Ta HU3bKY
iMyHOTeHHICTb, YKa3y€eTbCA, WO ¢iToreHHi matepianu €
KPUXKMMU, MAIOTb BiJHOCHO HM3bKY MiLLHICTb Ha PO3pMB
Ta noraHy pe3op6TuBHicTb [52, 24, 13, 41].

[Ona cTMMynioBaHHA penapaTMBHOIO OCTeOoreHesy
npu 3amiweHHi aedekriB wenen 3i 3MiHHMM ycnixom
BMKOPUCTOBYIOTbCA TAaKOXK CUMHTETUYHI aHANOMU KiCTKM,
AKi TOYHO IMiTYOTb Bi0NIOTiYHI BNACTMBOCTI HAaTypaibHOI
KiCTKOBOI TKaHWHW: docdaTun KanbLito, nonimepn, meTa-
nn [53, 25].

BucHoBKM.

MigcymoByroun AaHi HayKOBOI NiTepaTypyu MOXKHaA
CTBEPAKYBATH, LLO HeobXiaHICTb BMBeAeHHA onepadii
BUAANeHHsA 3yba Ha AKICHO HOBWUIA piBEHb, AKMIA 6K CTBO-
ptOBaB YMOBM AN MAKCMMA/IbHOTO 36epeKeHHA KiCTKO-
BOi TKAHWHW Ta MOBHOL,HHOI peabiniTauii nayieHTis, He
BMK/IMKAE CyMHiBiB. Cnig, 3a3HaYMTH, WO BUKOPUCTAHHA
iHHOBALLIMHUX TEXHONOTIi| i3 3aNOBHEHHA KiCTKOBOTO Ae-
beKTy ocTeonNacTMYHMMMN MaTepianamm, AKi 34aTHI Ke-
pyBaTX BigHOBNEHHAM CTPYKTYpPWU Ta OYHKUii KiCTKOBOI
TKaHMHM, 3abe3nevytoTb AKICHY Ta CcTabinbHy cTomaTo-
NorivyHy peabiniTauito nauieHTis.

MNepcnekTMBKM NOAANBLUNX AOCNIAMKEHD.

MonAratoTb y eKcnepMmMmeHTaNibHOMY Ta KAiHiYHOMY
0B6r'PYHTYBAHHI 3aCTOCYBAHHA Cy4aCHUX OCTEONacTUy-
HUX MpenapaTiB 3 MEeTOl CTBOPEHHs cTabinbHOi apxi-

TEKTYPU aNbBEONAPHOrO BigpOCTKa nicaa onepawii Bu-
AaneHHs 3yba Ha Tni 3anafbHOro npouecy.
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XAPAKTEPUCTUKA METOAUK 3AMILLEHHA KICTKOBUX AEDEKTIB TA CNIPAMOBAHOI KICTKOBOI PEFEHEPA-
LT B NOPIBHA/IbHOMY ACMEKTI

Xatty B. B.

Pe3stome. AHani3 Ta y3araibHEeHHSA 3HAYHOTO MacUBY HayKOBMX NybiKaLil, AK y 3apybirKHUX, TaK i Y BITYN3HAHUX
BUAAHHAX, NPUCBAYEHWNX BUBYEHHIO PENapaTMBHOIO OCTeOreHe3y A03BONAE AilNTU BUCHOBKY, LLLO HAaWBULMUM OCTEO-
iHOYKTMBHMM MOTEHLIa/IOM BO/IOAE ayTOT€HEHHA KiCTKa, 04HaK MOX/IMBOCTI ii LUMPOKOTO BUKOPUCTAHHA obmexKe-
Hi y 3B’A3KY 3i CKIAQHICTIO OTPMMAHHA. JNA ayTOTPaHCN/IaHTaL,ii HalyacTile BUKOPUCTOBYETLCA rybyacTa KicTka,
OCKIi/IbKM BOHa MiCTUTb OCTEO61ACTU TA KNITUHU-NONEPEAHUKM 3i 3HAYHUM OCTEOreHHUM MOTeHLiafioM. BoHM matoTb
BiZHOCHO BeNUKi TpabeKyNApHi NOBEPXHI, AKi NOMErWyTb CTBOPEHHA OCTEOIHAYKTMBHOMO CepefoBMLLA LIAXOM
CTUMY/IIOBAHHSA NMPOLECiB peBackynAapusaLii. KopTuKanbHa KicTKa, HaBNakK1, He MiCTUTb 0CTeobNacTiB Ta OCTEOreH-
HUX KNiTMH, 3a6e3neyytoun, HaTOMICTb, CTPYKTYPHO-MeXaHiuHY LiICHICTb Ta CIPUAKOYM 3arOEHHIO KiCTKM Yepes oc-
TEOKOHAYKLi0. KopTUKanbHi TpaHCNAAHTATU NOBI/IbHILLIE IHTErPYIOTLCA NOPIBHAHO 3 ry64acTMMK TpaHCMNAaHTaTaMM
yepes ix obmexkeHUI noTeHLian peBackynapm3auii. TakKMM YMHOM, 33419 MaKCUMI3aLii NpoAYKTUBHOCTI pemoae-
NIIOBAHHA KiCTKM BUKOPUCTOBYETLCSA KOMBiHaLia rybyacToi 1 KOPTMKaNbHOT KiCTKOBOT TKAHWHM abo BaCKyNAPU30BaHi
KIiCTKOBI ayTOTpaHCNaHTaTy.

Pasom i3 TMm, He ANBAAYNCD HA MO3UTUBHI BAACTUBOCTI ayTONOMYHOT KiCTKOBOI TKAHWHM il BUKOPUCTAHHA B KAi-
HIYHIN NPaKTULi Ma€e HU3KY HeAONIKIB, [0 AKMX BiAHOCATb HEOOXIAHICTb CTBOPEHHA A0AATKOBOI OnepaLiiHOl 30HU
Ta obMmexKeHni obcar JoHOpPCbKoro matepiany. Tomy B AKOCTi a/fibTEPHATMBK ayTOreHHil KicTui 6yan 3anponoHoBaHi
aNoreHHi TpaHCMIAHTaLiMHI MaTepianu, KOTPi A03BONAIOTb YHUKHYTU HEOBXiAHOCTI HAHECEHHA A0AaTKOBOI onepa-
LiHOT TpaBMM, CKOPOTUTM TPUBANICTb MPOBEAEHHA PEKOHCTPYKTUBHOI NpoLLeaypu, OTPMMATUN BiAHOCHO AOCTYMNHNUIM
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ornaaun NITEPATYPU / LITERATURE REVIEWS

Ta HegOPOrnit maTtepian ANA TpaHCNIaHTauji. He3BaxKatoum Ha Te, WO BUKOPUCTAHHS ayTo- Ta a/oTPaHCM/IaHTaTIB
[O03BOMIAE Y PAAJ BUNAAKIB AOCATHYTM BiAYYTHOrO K/AiHIYHOro NOKpaLeHHs, 33414 NoA0/IaHHS BAaCTUBUX iMm obme-
eHb (NoB’A3aHUX Hacamnepea, i3 pU3MKOM BUHUKHEHHS iHQEKLIMHUX YCKNaAHEHb Ta iIMYHONOTIYHUX peaku,iin) go-
CNiAHWKM-NPAKTUKM 3BEPTAOTbCA 40 PO3POOKM NPUPOAHMX 3aMiHHUKIB KiCTKOBOT TKAHMHW — KCEHOTPAHCM/1aHTaTIB.
Kno4oBi cnoBa: ocTteopereHepaldisi, KicTKOBUI AedeKT Wwenen, aaeHTis, 3aMilleHHs KiCTKOBUX AedeKTiB.

CHARACTERISTICS OF BONE DEFECT REPLACEMENT METHODS AND CONTROLLED BONE REGENERATION: A
COMPARATIVE STUDY

Khattou V. V.

Abstract. The analysis and generalization of a profound body of scientific literature, both in foreign and
domestic publications on reparative osteogenesis research allows us to conclude that autogenous bone has the
highest osteoinductive potential, but it has limited possibilities for application due to the challenging obtainment.
Cancellous bone is most often used for autotransplantation because it contains osteoblasts and progenitor cells
with significant osteogenic potential. They have relatively large trabecular surfaces that facilitate the creation of
an osteoinductive environment by stimulating revascularization processes. On the contrary, the cortical bone does
not contain osteoblasts and osteogenic cells and instead provides structural and mechanical integrity and promotes
bone healing through osteoconduction. Cortical grafts integrate more slowly compared to cancellous grafts because
of their limited revascularization potential. Thus, a combination of cancellous and cortical bone tissue or vascularized
bone autografts is used to maximize bone remodeling performance.

However, despite the beneficial properties of autologous bone tissue, its clinical application has a number of
disadvantages, including the need to create an additional surgical area and the limited amount of donor material.
Therefore, as an alternative to the autogenous bone, there were proposed allogeneic transplant materials which
make it possible to avoid the need for additional surgical trauma, shorten the duration of the reconstructive
procedure, and provide relatively accessible and inexpensive material for transplantation. Even though in some
cases the use of auto- and allografts provides a noticeable clinical improvement, in order to overcome their inherent
limitations (related primarily to the risk of infectious complications and immunological reactions), researchers and
practitioners turn to the development of xenografts, the natural substitutes for bone tissue.

Key words: osteoregeneration, jaw bone defect, adentia, bone defect replacement.
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