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This study summarizes current scientific data on the osseointegration of xenogeneic bone materials in the recon-
struction of the alveolar process of the jaws. It has been established that bone tissue atrophy caused by tooth loss,
traumatic injuries, and inflammatory processes is a common clinical problem that limits the possibility of dental
implantation and necessitates the use of bone grafting materials. A bibliographic analysis of publications from the
last ten years in international scientometric databases was conducted. Of 85 sources, 31 studies focused on the clin-
ical application of xenogeneic materials were included in the systematic analysis. It has been shown that their use
provides high efficacy in the replacement of alveolar process defects, particularly in preparation for dental implanta-
tion, where positive clinical outcomes range from 92% to 100%. The main complications remain infection and graft
rejection, with an average incidence of approximately 7.5-8.5%. Modern bone grafting techniques were analyzed,
including sinus lifting, the use of bone blocks, and alveolar ridge splitting. It was established that the effectiveness
of osseointegration depends on the biological properties of the material, patient age, defect localization, and ad-
herence to surgical protocols. Promising directions for improving the effectiveness of xenogeneic materials include
their biological and physicochemical modification, impregnation with growth factors, as well as the application of
tissue engineering and cellular technologies. Despite the significant clinical potential of xenogeneic materials, fur-
ther development of their use requires well-designed evidence-based clinical studies aimed at refining indications,

optimizing application techniques, and improving treatment safety.
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Connection of the publication with planned re-
search work.

This work is part of the research project “Clinical and
experimental justification of modern methods for the di-
agnosis, prevention, and treatment of dental diseases,”
state registration number 0124U003547.

Introduction.

In contemporary dental practice, clinical conditions
are frequently encountered in which the jawbone be-
comes thinner, with a reduction in its volume and height
[1-3]. In some cases, this leads to exposure of the roots
of adjacent teeth located near the area of the bone de-
fect. The causes may vary, including trauma, bacterial
infection, congenital anomalies of the oral cavity, and
age-related changes; however, the most common cause
is the unreplaced loss of one or more teeth [4-9]. In cases
where more than 12 months have passed since tooth
extraction, clinicians consistently observe a reduction in
bone volume by approximately one quarter of its origi-
nal level. The jawbone in the area of the extracted tooth
undergoes resorption, and this condition is diagnosed as
an irreversible pathological process known as atrophy of
the alveolar bone of the maxilla or mandible. Tooth loss
initiates the process of atrophy in the surrounding tis-
sues [10-14]. This process is associated with the absence
of regular masticatory loading in the region where the
tooth was previously located. Mechanical loading plays
a crucial role in maintaining adequate blood supply, en-
suring the delivery of nutrients necessary for normal
function, growth, and preservation of bone volume. To
prevent the adverse consequences of jawbone atrophy,
surgical bone augmentation procedures are performed
[15-20]. Bone augmentation not only restores aesthetic
appearance but also enables subsequent dental rehabil-
itation through implant placement [21-24].

The aim of the study.

To analyze data on surgical bone augmentation pro-
cedures based on literature sources and to evaluate the
experience of using xenogeneic bone materials in surgi-
cal and prosthetic dentistry.

Object and research methods.

The bibliographic analysis was based on domestic
and international articles and monographs published
over the past 10 years. The literature search was con-
ducted in scientometric databases, including PubMed,
Scopus, Web of Science, ScienceDirect, Google Scholar,
EBSCOhost, EMBASE, UA IRBIS, Open Access archives,
The Lens, OpenAlex, the Cochrane Database of System-
atic Reviews, and MEDLINE, using the following key-
words: “osteoconduction,” “osseointegration,” “bone
and xenograft,” “human,” “xenobone,” “xenograft,” and
“xenogeneic material.” The search depth was limited
to 10 years. To perform the analysis and evaluation of
the scientific literature, inclusion criteria were defined.
Eligible sources included articles in dentistry and max-
illofacial surgery with either full-text availability or a
structured abstract containing specific quantitative data.
Publications were included if they were relevant to the
research topic, published in peer-reviewed journals
within the last 10 years, provided full-text materials, a
clear methodological description, and results, including
clinical examples relevant to the study aim. Exclusion
criteria included: non-scientific publications; abstracts
without full-text availability (unless justified); unveri-
fied internet sources; unpublished studies; and studies
demonstrating signs of duplication (e.g., identical study
design, patient groups, and sample sizes). In cases of
duplicate publications, the most recent source was se-
lected.

Main part.

A total of 85 sources were identified, of which 31
were selected, describing the clinical use of xenogene-
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ic bone grafting materials in dental practice. Treatment
efficacy was assessed as the proportion of positive out-
comes relative to the total number of observations.

Analysis of the literature data demonstrated that
the clinical application of xenogeneic bone materials in
dentistry remains relatively limited. The highest efficacy
(92-100%) was observed in cases where these materi-
als were used for the reconstruction of alveolar process
defects prior to dental implantation [1]. Cases of unfa-
vorable outcomes were associated with lack of mate-
rial integration and graft rejection. The lowest efficacy
(41.9-46.2%) was reported in reconstructive procedures
for terminal dentition defects. In addition, no significant
effect was observed when xenogeneic bone materials
were used for the replacement of defects in open and
included dentition defects. The most common compli-
cations associated with xenogeneic bone materials are
infection and graft rejection. The estimated complica-
tion rate, based on studies reporting such data [25-30],
was 8.45% (24 cases out of 284; 95% Cl: 5.50-11.96). It
should be noted that complications reported in earlier
studies by C. Charalambides et al. [2] and J.P. Levai et al.
[3] (2015 and 2018) may be attributed to less advanced
material processing technologies at that time. Excluding
these data, the complication rate decreases to 7.53% (18
cases out of 239; 95% Cl: 4.53-11.21). A detailed analy-
sis of complications is presented in the study by E.J. Ku-
bosch et al. [4], which, based on a large dataset, demon-
strated that the complication rate depends on defect
localization, while the degree of integration decreases
with increasing patient age. These findings suggest that
complication rates may be reduced by careful identifica-
tion of contraindications related to defect location and
patient age. Analysis of contemporary literature indi-
cates that, despite rapid scientific progress, the process-
es of osseointegration of different types of bone grafts in
the alveolar process of the human maxilla and mandible
remain insufficiently studied, particularly in relation to
the type of material used [5-14].

Dental implantation is a key stage of prosthetic treat-
ment, aimed at restoring physiological loading of the
bone. In other words, effective treatment of patients
with bone deficiency requires adequate restoration of
the missing tooth. Bone augmentation is indicated in
patients with: inability to perform dental implantation;
headache, general discomfort, and cervical tension asso-
ciated with pathological occlusal changes; facial contour
alterations, premature aging, and skin wrinkling; speech
impairment; and gastrointestinal disorders resulting
from impaired mastication. Bone augmentation proce-
dures differ according to surgical technique, the nature
of the grafting material, and the direction of defect re-
construction [15, 16].

The main bone augmentation procedures include the
following. Sinus lifting is a procedure aimed at restoring
the height of the maxillary bone by reducing the volume
of the maxillary sinus through elevation of its membrane
[16, 17]. Using specialized surgical instruments, the cli-
nician prepares the bone and elevates the Schneiderian
membrane. Xenogeneic material is placed into the space
created between the jawbone and the membrane. De-
pending on the approach, sinus lifting may be performed
using a closed technique (via the extraction socket) or
an open technique (through lateral wall access). Bone
block grafting involves the use of an autologous bone

graft harvested from a donor site, most commonly the
chin region. The bone block is fixed at the recipient site
using titanium screws, which facilitate integration with
the surrounding tissue [18].

The alveolar ridge splitting technique is typically per-
formed simultaneously with dental implantation. The
surgeon creates a horizontal osteotomy and expands
the cortical plates, followed by placement of a titanium
implant. The resulting gaps are filled with bone grafting
material and covered with a barrier membrane [1]. For
the treatment of bone atrophy, several groups of materi-
als are used: autogenous (patient-derived bone) [2, 19];
xenogeneic (animal-derived bone) [3, 20]; allogeneic
(donor-derived human bone); and alloplastic (synthetic
bone substitutes) [9]. Bone augmentation procedures
are also classified according to the direction of recon-
struction. Vertical bone augmentation is performed
when increasing bone height is required [10], whereas
horizontal bone regeneration is indicated when increas-
ing bone width is necessary [11]. The scientific literature
provides limited data on contraindications for these pro-
cedures. The main contraindications to bone grafting
surgery include: severe type 1 diabetes mellitus; acute
infectious diseases; sinusitis; neoplasms of the maxillo-
facial region; hematological disorders and coagulation
abnormalities; exacerbations of psychiatric conditions;
and intolerance to anesthetic agents. The postopera-
tive recovery period following bone augmentation has
several specific features. Depending on the method and
the volume of augmentation, it typically lasts from 3 to
6 months [21]. To prevent complications, patients are
advised to limit physical activity, including cessation of
sports, due to the risk of suture dehiscence. Excessive
physical strain may also exacerbate inflammation in the
oral cavity. A soft diet is recommended, avoiding hard,
hot, or cold foods, as well as spicy and high-salt foods
that may irritate the oral mucosa. Currently, bone aug-
mentation in dentistry cannot be effectively performed
without the use of allogeneic and xenogeneic grafting
materials [2, 3, 5, 6]. Both types differ from autologous
bone in having lower osteogenic potential, a risk of an-
tigenic response, and altered biological and mechanical
properties due to processing. Although several studies
have demonstrated that xenogeneic materials may have
comparable or even superior efficacy to allogeneic mate-
rials in bone defect reconstruction [22], allogeneic grafts
remain the preferred option in domestic clinical practice
[6, 15]. Xenogeneic materials, however, are often un-
derestimated. Their advantages include: the ability to
meet the growing demand for bone grafting materials,
particularly in dental implantation; reduced cost due to
scalability of production (potentially more than three
times cheaper than allogeneic materials); the possibility
of extensive modification to improve biological proper-
ties (osteoconduction, osteoinduction, safety) and shelf
life [23]; and improved selection and standardization of
materials with optimal physicomechanical properties.
These advantages are increasingly being implemented
in dental and maxillofacial practice, where xenogeneic
bone materials have gained wide clinical application [7].
However, available data on their use remain heteroge-
neous. Despite accumulated clinical experience and the
availability of approved materials [2, 3, 4], efforts to im-
prove their efficacy and safety continue. The table pres-
ents the main experimental studies in this field.
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Improvement of the performance
characteristics of xenogeneic bone ma-

Table — Approaches to improving the performance characteristics

of xenogeneic bone materials

terials. Among the selected sources, two

main approaches can be distinguished:
modification of the original xenogeneic
matrix (development of purification tech-
nologies, alteration of the structure and
chemical composition of the bone matrix)
and incorporation of additional compo-
nents into the matrix (biologically active

substances, stem cells). According to sev-
eral authors [27, 29], the most developed

approach is the impregnation of various
biologically active components into the
volume and/or onto the surface of the
xenogeneic matrix, including growth fac-

tors and pharmacological agents [11-29].
Tissue engineering is also a highly rele-

vant direction, involving the seeding of
stem cells onto the surface of xenogene-
ic materials [15, 19]. The search for new

Direction Type of modification Reference
Growth factors [4, 8,5, 30]
Impregnation with Antibiotics (6,71
biologically active Antibiotics + growth factors [8,30]
substances Bisphosphonates [9]
Platelet-rich plasma (PRP) [28, 29]
Tissue engineering \i/ri‘trLcstrzr?]nzeollfsthe xenogeneic matrix [15, 16, 18, 19]
Chemical and physical Chemical cross-linking of biopolymers [21, 26]
modification of the Modification of porosity [7, 27]
xenogeneic matrix Modification of crystallinity [26, 27]
Improvement of Deproteinization [31]
purification technologies Lipid removal [31]
New sources of Cortical bone [25, 27, 29]
xenogeneic materials Rabbits, cattle, horses [5, 25, 27, 29]

raw sources for bone matrix production is

ongoing [16, 18]. The performed analysis demonstrated
that xenogeneic bone grafting materials are currently
widely used in practical traumatology; however, their
application remains limited to a relatively narrow spec-
trum of pathologies. In contrast, maxillofacial surgery
and dentistry have accumulated substantial experience
in their use for bone defect reconstruction, along with
well-established surgical protocols. Nevertheless, an in-
crease in demand for xenogeneic materials in prosthet-
ic dentistry is expected, driven by the growing clinical
need for bone grafting materials, particularly due to the
increasing number of dental implant procedures requir-
ing augmentation of bone volume [1]. The relatively
limited use of xenogeneic materials in modern dental
practice may be explained by both the conservatism of
clinicians, who are cautious about using biologically de-
rived implant materials due to concerns about compli-
cations, and insufficient awareness of such materials in
the market. As a result, the use of xenogeneic bone sub-
stitutes remains irregular, and data from standardized
routine clinical applications are limited. Furthermore,
the scientific evaluation of their clinical use remains in-
sufficient. This situation is also associated with the fact
that the technical characteristics and performance indi-
cators of currently available xenogeneic materials limit
their demand in dentistry. Expansion of indications and
increased utilization may be achieved through addition-
al material modification, primarily aimed at improving
osteoinductive and osteoconductive properties [21].
The relevance of this topic is confirmed by the growing
number of experimental studies conducted in this field
(table).

The analysis of the scientific literature also indicates
that the inherent advantages of xenogeneic materials
— availability, modifiability, relatively low cost, and ac-
ceptable safety — significantly increase their potential
for broader clinical application. In this context, three key
tasks can be identified to enhance the demand for xe-
nogeneic materials in surgical and prosthetic dentistry:

1. Refinement of clinical indications and develop-
ment of treatment protocols for bone-related dental
pathologies using xenogeneic materials. As noted by
several authors [28-30], this requires well-designed

evidence-based clinical studies. Despite the increas-
ing number of registered xenogeneic materials, robust,
structured, and independent clinical trials remain limit-
ed.

2. Expansion of indications for the use of xenogeneic
bone materials. This can be achieved through improve-
ments in processing technologies and matrix modifica-
tion, allowing enhancement of the material’s biological
and mechanical properties and, consequently, broader
clinical applicability. A particularly relevant direction is
the development of materials capable of reconstructing
large alveolar bone defects [13].

3. Assessment of the feasibility of combining xeno-
geneic materials with other bone substitutes. Research
in this area remains limited [7]. Determining the advan-
tages of xenogeneic materials over allogeneic and, espe-
cially, autologous grafts requires further evidence-based
investigations. However, it can already be stated that
their primary applications include endoprosthetics and
reconstruction of small bone defects. It is also reason-
able to expect that advancements in production tech-
nologies and market growth will improve the accessibili-
ty of xenogeneic bone materials for clinical use.

Conclusions.

1. The analysis of the scientific literature indicates
that xenogeneic bone materials are an important com-
ponent of modern surgical and prosthetic dentistry and
are widely used for the reconstruction of bone deficien-
cies, particularly as a preparatory stage for dental im-
plantation.

2. The potential for modification of xenogeneic ma-
terials contributes to the improvement of their biologi-
cal properties and expands their clinical applicability.

3. During transplantation of xenogeneic grafts, vari-
ous types of integration with bone tissue occur, among
which osseointegration — including its progressive form
— plays a leading role.

The effectiveness of osseointegration largely de-
pends on strict adherence to clinical conditions, includ-
ing rational treatment planning, appropriate material
selection, optimal surface characteristics, compliance
with surgical protocols, postoperative monitoring, and
adequate prosthetic rehabilitation.
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Prospects for further research.

Future research should focus on an in-depth inves-
tigation of the biological mechanisms of osseointegra-
tion of xenogeneic materials, taking into account cellu-
lar, molecular, and immunoinflammatory responses in
the area of bone regeneration. In addition, comparative

evaluation of the effectiveness of different types of xe-
nogeneic grafts in combination with autologous and al-
logeneic components for alveolar ridge reconstruction is
required, as well as long-term clinical outcomes, includ-
ing graft resorption rates, stability of bone volume, and
long-term survival of dental implants.
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Y pobomi y3azanbHeHo cy4vyacHi HayKosi OaHi w000 ocmeoiHmezpauii KceHo2eHHUX Kicmkosux mamepianis
pu  PeKoHCMPpPYKUii anbeeonsapHo2o ei0pocmKka wenen. BcmaHosesneHo, wo ampogis KicmKoeoi MKAaHUHU,
3ymossieHa smpamoto 3ybis, mMpasmMamu4yHUMU ma 3ananabHUMU M[POUECcamu, € MOWUPEHOK KAiHIYHOK
npobsemoro, AKA 0OMeXYE MOXAUBICMb NposedeHHA 0eHMAnbHoI iMnaaHmMayii ma nompebye 8UKOPUCMAHHA
KicmKkosonaacmu4yHux mamepianis. lposedeHo 6ibnioepagiyHuli aHaniz nybaikayili ocmaHHix decamu pokie i3
MIXCHAPOOHUX HayKomMempu4HUx 6a3 aHux. I3 85 Oxepen 0o cucmemHO20 aHANI3y 8KAo4YeHO 31 00CniOHeHHS,
rnpuceaYeHe KaiHiYHOMY 30CMOCYBAHHIO KCeHO2eHHUX mamepianie. [MOKAa3aHo, Wo ix sUKOpucmaHHA 3abe3neyye
BUCOKY egheKmusHicmb 3amiujeHHA OegheKkmis an1b8eo0sapHo20 8i0pocmKa, ocobauso npu nid2zomosuyi 00
0eHmanbHOI iMNAaHMayii, 0e MNOKA3HUKU MO3UMUBHUX KAIHIYHUX pe3yabmamie cmaHosaams 92-100%.
OCHOBHUMU YCKAQOHEHHAMU 3aAUWarmeca iHQIKY8AHHA ma 8i0mopeHEeHHA MPAHCRAaHMamie i3 cepedHboo
yacmomoto 6nu3bko 7,5-8,5%. [lpoaHanizoeaHo cy4yacHi memoodu KiCMKO80I nAaCmMuKU, B8K/aHYar4YU CUHYC-
nihmuHe, 8UKOPUCMAHHA KicmKosux 6s10Kie ma po3WenaneHHA a7168€074ApHO020 2pebeHA. BcmaHoseneHo, wo
eghekmusHicmb ocmeoiHmezpayii 3anexums 8i0 bionoeiyHUXx enacmuseocmeli mamepiany, 8iKy nayieHmMa,
n0Kanizayii deghekmy ma OOMPUMAHHSA XipypeiyHux npomokosis. lepcnekmusHUMU HANPAMAaMU Mid8uUeHHSA
eghekmusHocmi KceHomamepianie € ix 6iono2iyHa ma ¢hizuko-ximiyHa Moougpikayis, imnpezHayia ¢hakmopamu
pocmy, 3aCcMocCy8aHHA MKAHUHHOI iHX¥eHepii ma KaimuHHUX mexHonoeil. Hezsaxaoyu Ha 3HA4YHUU KAaiHiYHUU
nomeHyian KceHo2eHHUX Mamepiasnie, nodanswuli po38UMOK ix BUKOpUCMAHHA nompebye nposedeHHA O0KA308UX
KAIHIYHUX 00Cni0MHceHb, CrpAMOBAHUX HA YMOYHEHHS MOKA3aHb, ONMuUMI3ayito memodie 3acmocy8aHHA ma

niosuweHHa 6e3neKu MiKy8aHHS.

Knro4oei cnosa: ocmeoiHmezpayis, KceHoimnaaHmauis, ocmeobsaacm, KOHMAKmMHuUl ocmeozeHes.

38’A30K nyb6aiKauii 3 Nn1aHOBMMMU HayKOBO-A0CAIA-
HUMMK poboTamu.

OdaHa pobota € ¢dparmeHTtom HAP «KniHiko-eKc-
nepMmeHTasibHe OOrPYHTYBAHHA Cy4YaCHUX MeTOAiB
OiarHOCTUKM, NPO®INAaKTUKM Ta /iKyBaHHA CTOMaTo/O-
rYHUX 3axBOPIOBaHbL”, HOMEp AeprkaBHOI peecTpauii
0124U003547.

Bcryn.

Y cyyacHit cTOMaTONOTiYHIN NPaKTULi YacTo 3ycTpi-
YaTbCA KNIHIYHI CTaHW, NPU AKKX LenenHa KicTka cTo-
HLLIYETbCA, 3MeHLIYeTbeA Tl 0bcar Ta Bucota [1-3]. IHoai
Le NpM3BOAUTb [0 OTOJIEHHA KOpeHiB 3ybiB, AKi 3Haxo-
OATbCA NopASA, i3 [iNAHKOW AedeKTy KiCTKOBOI TKaHUHM.
MpUYMHN MOXKYTb BYTK pPi3HUMMK: TPaBMa, baKkTepianbHa
iHbeKLia, BpoarKeHa aHOMalifA POTOBOI MOPOXKHUHM, Bi-
KOBi 3MiHM, asie HalyacTiwe — ue HeBiAHOB/MEHa BTpa-
Ta ofHoro abo gekinbkox 3y6is [4-9]. Y Tux BMNagKax,
KO/ 3 MOMEHTY BMAaneHHa 3yba npoiwso Ginbwe 12
MicALiB, CTOMATO/NI0TN BNEBHEHO QiKCYOTb 3MEHLUEHHSA
06’emy KiCTKOBOI TKaHWHM Ha YBEPTb Bif, NOYATKOBOrO.
LLlenenHa KicTka B obnacTi BuganeHoro 3yba noymHae
PO3CMOKTYBaTMCA — i NliKapi A4iarHOCTy0Tb HE3BOPOTHUI
NaToNOriYHUI NPOLLEC, AKUIN HA3MBAETLCA aTPODIEID KiCT-
KOBOI TKAHMHW BEPXHbOI YM HUXKHbBOI LWenenun. BrpaToto
3yba 3anyckaeTbca npouec aTpodii AOBKONNLLHIX TKAHUH
[10-14]. Ue npouec nos’A3aHuUii i3 BigCYyTHICTIO pery-
NIAPHOTO KYBAJIbHOTO HABAHTAXKEHHA Ha Ty 30HY KicT-

KK, ae 3Haxogmsca 3y6. Came 3aBAAKM HAaBAHTAXKEHHIO
KPOBOHOCHI CyAVHW iHTEHCMBHO AOCTaBAANM MOXMUBHI
PEeYOBUHM ANA HOPMAIbHOTO OYHKLiOHYBaHHA, POCTY i
NiATPUMKM A0CTAaTHLOIO 06CAry KicTKOBOI TKaHMHU. LLLo6
YHUKHYTU Hebe3neyHux Hacnigkis atpodii wenenHoi
KICTKM, BUKOHYETbLCA XipypriyHa npoueaypa HapoLlyBaH-
HSA KiCTKOBOT TKaHWHM [15-20]. 36inblieHHA PiBHSA KiCTKK
AKe MOBEPTAE He TiZIbKM eCTETUYHWUIA BUINAL, ane 1 fae
MOX/INBICTb BiZLHOBUTUN 3yOM 3 ONOMOTO0 AEeHTA/IbHOM
imnnaHTauii [21-24].

Merta gocnigeHHs.

MpoaHanisysatn iHpopMmaLito Npo xipyprivHi onepa-
LT HapOLLyBaHHA KICTKOBOI TKAHMHW 332 AaHMMWU NiTepa-
TYPHUX OXKepen Ta OLUiHUTM A0CBif 3aCTOCYBaHHA KiCT-
KOBMX KCeHoMaTepianis y XipypriuHii Ta opToneanyHin
CTOMATONOFIl.

06’eKT i meTOAMU AOCNiKEHHA.

bibniorpadiyHnin aHani3 rPyHTYETbCA Ha BITYM3HA-
HWX Ta 3aKOPAOHHMX CTaTTAX, MOHOorpadisx, wo onybni-
KOBaHi NpoTArom octaHHix 10 pokis. MolwyK 34ilicHeHO
y HayKkomeTpuuHux 6asax PubMed, i Scopus, Web of
Science, ScienceDirect, Google Scholar, EBSCOhost,
EMBASE, UA IRBIS Ta Open Access apxisu, The Lens,
OpenAlex, Cochrane Database Syst. Google, Scholar,
MedLine 3a KntouoBuMM cnoBamu: «osteoconduction,»,
«osteointegration », «bone and xenograft», «humany,
«KCEHOKICTKa», «KCeHOTPAHCM/IAHTaT», «KCeHoMmaTepi-
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an», «bone and xenograft». Mn1buHa nowyky — 10 pokis.
[na npoBeaeHHA aHani3y Ta OUIHKM AaHWUX HAyKOBOI
nitepatypun 6yno BM3HAYEHO KpUTEPIi BKAKOYEHHA AxKe-
pen Ao aHaNITUYHOro AochigKeHHs. Kputepiem BKAtO-
YEHHA A)Kepen B aHaNiTUYHe [OCAigKeHHs bynn cTaTTi
i3 cTomaTon0rii Ta WenenHo-AnLeBoi Xipyprii. HaAaBHICTb
NMOBHOTIO TEKCTY CTATTi YN CTPYKTYPOBAHOTO, i3 3a3HaYeH-
HAM KOHKPETHUX KifibKicHUX gaHux, pedepaty. [o aHa-
Ni3y BKAOYaANMCA HayKoBi nybnikauii, wo Bianosiganu
TeMmi gocnigxeHHsA, 6ynm onybnikoBaHi y peLeH30BaHMX
BUAAHHAX 3a OCTaHHi 10 poKiB, MiCTMAN MOBHOTEKCTO-
Bi MaTepianu, Y4iTKMN onNncC MeToAoNOoril Ta pesynbTaTy,
KNiHIYHI NpUKNaan, peneBaHTHI NocTaBaeHin meTi gocni-
OyKeHHA. KpuTepii BUKAOYEHHS: Ny6AiLMCTUYHI maTepi-
anu; Tesn 6e3 NOBHOro TEKCTY (AKLLO He 06rPyHTOBAHO);
HenepesipeHi IHTepHeT-pecypcu; HeonybsikoBaHi po-
60TW; AOCNIAKEHHA, AKI MatOTb 03HAKMU «Ayb6MOBAHHAY
(MoaibHMI NpOTOKON AOCAIAMKEHHA, TPYNKU Ta KiNbKiCTb
naLieHTiB TOLLO). Y pa3i BUABNEHHA «ayOAOHUMX» CTa-
Tei obmpanu nisHiwe 3a gatoro nybaiKauil Axxepeno.

OCHOBHa YacTuHa.

BussneHo 85 gxkepen, cepen sKkux BigibpaHo 31, ae
OMMCAHO A0CBIA 3aCTOCYBAHHA KICTKOBOMIACTUYHUX Ma-
TepianiB KCEHOreHHOro MOXOAXEHHA B NMPaKTUYHIl CTO-
maTonorii. EGeKTUBHICTb liKyBaHHA BU3HaYan fAK Kinb-
KiCTb MO3UTMBHUX HACNIAKIB NiKYBAHHA Y BiACOTKax Bif,
3arasibHOI KiZIbKOCTI cnoctepeXkeHb. AHani3 nitepatyp-
HUX JaHMX NOKa3aB, WO: KAiHIYHE 3aCTOCYBaHHA KiCTKO-
BUX KCEHOMATEpiaiB y CTOMAaTONOriT O0CUTb 0BMerKeHe;
Halibinbwa epektTnBHicTb (Big 92 fo 100%) BUABNAETLCA
Yy BUMAAKax 3acCTOCYBAHHA MaTepiany ANA 3aMileHHsA
AedeKTiB aNbBeONAHOrO BigPOCTKA ANA NOAA/bLIONO
OEHTaNbHOro iMNNaHTyBaHHA [1]. Bunagku He3aaoBinb-
HUX HacnifKiB NOB’A3aHi 3 BiACYTHICTIO iHTerpaLii maTe-
piany Ta Moro BiATOPrHEHHAM; HaiMeHLWa ebeKTUBHICTb
(Big 41,9 po 46,2%) Bip3HaueHa NPu PEKOHCTPYKTUBHUX
onepavuisx npu KiHuesux gedeKkrax 3ybHoro paagy; sia-
3HAYEHO BIiACYTHICTb edeKTy Mpu 3acToCyBaHHi KCEHO-
reHHWX KiCTKOBMX maTepianiB gns 3amileHHA AedekKTis
npv BiZAKPUTUX i BKAOYEHUX AedeKTax 3ybHOro psaay.
HaluacTilwe ycknagHeHHA Npy BUKOPUCTAHHI KiCTKOBUX
KCeHoMaTepianiB — ue ix iHpiKyBaHHSA Ta BiATOPrHEHHS.
Po3paxyHKOBMI BiACOTOK yCKNaAHEHb NPU 3aCTOCYBAHHI
KCeHOMmaTepianiB 3a AaHUMWN HAYKOBUX [XKepen, B AKUX €
iHpopmauia npo ycknagHeHHn [25-30], cTaHoBUTL 8,45%
(24 Bunaagkm 3 284, Al 5-95%: 5,50-11,96). Mpu ubomy
CNifa, 3a3HauYNTM, WO YCKAagHeHHs, Aki y pobortax C.
Charalambides Ta iH.[2] Ta J.P. Levai Ta iH. [3], ;aToBaHUX
2015 Ta 2018 p., MOXKHa NOB’A3aTK 3 TUM, LLLO TEXHO/IOTiT
06pobKN matepiany B TOl nepiod Yacy 6yam HemoCKo-
Hani. Tomy, BUKAOYAOUM Ui AaHi 3i CTAaTUCTUKKU, MOXKHA
OTPUMATKM BiACOTOK YCKNAAHEHb, WO AopiBHIE 7,53%
(18 Bunagkis i3 239, Al 5-95%: 4,53-11,21). AeTanbHui
aHani3 ycknagHeHb HaBegeHo y poborti E.J. Kubosch Ta
iH. [4], Ae Ha AocuTb BeNIMKOMY 06CA3i AaHMX NOKA3aHo,
L0 YacToTa YCK/aZHEeHb NpW 3acTOCyBaHHI KceHomaTe-
pianis ons 3amiweHHA gedeKTiB KIiCTKM 3anexana Big
nokanizauii gedekTy, a CTyniHb iHTerpauii 3HMxyBanaca
3 BiKOM nauieHTa. Lle gocnia»keHHA [03BONAE TOBOPUTU
npo Te, Lo BiACOTOK YCKAAAHEHb MOXKEe BYTU 3HUMKEHW
npwW BM3HAYEHHI NPOTMMOKa3aHb [0 3aCTOCYBaHHA Kce-
HOoMaTepianis, NOB’sA3aHMX i3 NIOKani3auieto gedeKkty Ta
BiKOM navlieHTa. AHani3 AaHMX Cy4aCHOI NiTepaTypu CBig-
YWUTb NPO Te, LLLO Ha CbOTOAHILLHIM AEHb, HE3BAXKAKOYM Ha
CTPIMKUIA PO3BUTOK HayKM, HEAOCTAaTHbO BUBYEHUMMU €

npouecy OocCTeoiHTerpaLii pi3HMX TUNIB KiCTKOBUX imn-
NaHTIB a/IbBEONAPHOrO BiAPOCTKA BEPXHbLOI i HUMKHbLOI
Lienenu NI0ANHU, 3a0eXHO Big BMay maTepianis [5-14].

Onepauia [eHTanbHOI iMANAHTAWIl — HAaWBAXKAMBI-
LM eTan OpTONeAMYHOro /liKyBaHHA, FTONIOBHOK METOH
AKOro € MOBEPHEHHA Ha KiCTKy MPUPOAHOro HaBaHTa-
YKEHHA. [HWKMM cnoBamu, A8 NoAanbworo eGeKTUBHO-
ro NikyBaHHA naujieHTa 3 AediunMToM KiCTKOBOT TKAHUHM
noTpibHe MOBHOLHHE BiAHOBNAEHHSA 3yba. HapoulyyBaH-
HA KICTKOBOI TKaHMHM HeobxigHe nauieHTam, y SKUX
LiarHOCTYIOTb: HEMOM/IMBICTb MNPOBeAEHHA onepau,ii
OEHTaNbHOI iMMNIaHTaL,ii; roNoBHUIA BiNlb, HE3AYMKAHHS,
Hanpyra B AiNAHWI WMi, AKI BMKIMKAHI NATONOriYHOO
3MiHOI NpuKycy; 3miHa dopmu obnnuua, nepesyacHe
CTapiHHA, 3MOPLLEHHA WKipK Ha 06/1MYYi; NOpyLIEHHS
OVKLIT; 3aXBOPHOBAHHA LUNYHKOBO-KMULLKOBOrO TPAKTY,
AKI BUHMKAOTb Yepe3 HEeMOX/IUBICTb MOBHOLHHO mne-
perkoByBaTu iKy. lMpouesypy HapOLLyBaHHA KiCTKOBOI
TKAHWMHU PO3PI3HAIOTLCA 3a: cnocobamu MpoBeAeHHs
onepauii; 33 NnpMpoaot maTepiany, AKMIN BUKOPUCTOBY-
I0Tb AN1A BIAHOBNEHHA KiCTKW; 32 HAaNPAMKOM 3anoBHe-
HHA AedeKTy wenenHoi Kictku [15, 16].

[0 OCHOBHMX oOnepauin HapollyBaHHA KiCTKOBOI
TKaHMHW BigHOCATbLCA HACTynHi. CUHyc-nigmuHe — Bia-
HOBJIEHHA BUCOTU BEPXHbOLLENENHOI KiCTKM 33 paxyHOK
3MeHLWeHHA o6’emy raliMopoBOi Masyxm Mpu MoTOB-
LWeHHi Ti cTiHkK [16, 17]. 3a gonomoroto cnewjianbHOro
Habopy XipypriyHMX iHCTPYMEHTIB Nikap-cTomaTonor
npenapye KicTky Ta nigHiMae TOHKY MeMbpaHy, Lo 3axu-
L€ raiimopoBy nasyxy. KceHomaTtepian 3akN1afa€eTbeA B
NMOPOMKHUHY, AKA YTBOPIOETHCA MiXK LLENEMHOK KiCTKO
Ta MembpaHoto. 3a/1eXKHO Bif, cnocoby niacaZKu KicTKo-
BO-MNACTUYHOrO MaTepiany CUHyc-NibTUHT ByBa€e 3aKpu-
TUM (BMKOHYETbCA Yepes NyHKY BuaaneHoro 3yba) abo
BiAKpUTUM (npoBoauTbea nepdopallieto CTIHKU KiCTKK
BEPXHbOI LWenenu). PezeHepayida npu 0ornomosi Kicm-
Koso2o 670Ky — ANA BiAHOBMEHHA KicTKOBOro o6’emy
BMKOPUCTOBYETLCA TPAHCMNAAHTAT KiCTKK, Wwo bepeTbeA
i3 JOHOPCBKOT AiNAHKW. HaliyacTiwe Takow AinsHKo
BUCTYNaE AiNAHKa KicTKM B obnacTi nigbopiaga. Y micui
MabyTHbOI KicTKOBOI peabinitauii KicTKoBuiA 610K diK-
CYETbCA CneLiaIbHUMN TUTAHOBMMMW FBUHTAMM, LLO NPU-
CKOPIOKOTb iHTEerpaujilo nepecagKeHoro AOHOPCHKOro
610Ky B OTOYYIOUY TKaHMHY [18].

Memod po3wienneHHa anb68e01apHO20 2pebHAa —
3a3BMYall  3aCTOCOBYETbCA OAHOYACHO 3 oOnepaLieto
OEHTaNbHOI iMnnaHTaujii. Xipypr-cromaTonor 3AilcHIoe
rOpM30HTa/IbHUIN PO3pi3 KiCTKM Ta pPo3cyBa€ ii CTiHKM.
Y NOPOXHWHY, WO YTBOPWJIACA, BCTAHOB/KOE TUTAHO-
BUIA imnnaHTaTt [1]. MycToT!, AKi 3anuMwatoTbea nicas
po3LLenseHHA KiCTKWM, 3anOBHIOOTbCA KiCTKOBO-Niac-
TUYHMM MaTepiaJiom Ta MOKPMBAKOTLCA CheLiaibHO
membpaHoto. a5 nikyBaHHA aTpodii KiCTKOBOT TKAHUHM
BUKOPMCTOBYHIOTb TaKi rpyNn maTtepianis: ayTOreHHi — BU-
KOPWUCTOBYETbLCA KiCTKOBa TKaHWHA Camoro natieHTa [2,
19]; KceHOreHHi — BUTOTOB/IEHI 3 KiCTKM TBapMHHOIO No-
XoAxKeHHs [3, 20]; anoreHHi — 4OHOPCLKI MaTepianu Big,
iHLWOT NOAMHM; aN0NNACTUYHI — KICTKOBO3aMiHHI MmaTepi-
aNn WTYYHOTO noxoaKeHHs [9]. Takox npoueaypa Hapo-
LLLYBaHHA KiCTKOBOI TKAHMHW Y CTOMATOOTIi NOAiNAETLCA
3@ HanpsMKom, B AKOMY nepeabayvyaeTbca BiAHOBUTK
KiCTKY. Y TMX BUNaZKax, KoAn HeobxigHO Bi4HOBUTK BU-
COTY KiCTKM, TOBOPATb NPO BEPTUKaANbHY KiCTKOBY naac-
TUKy [10]. AKWo 3aBAaHHA Xipypra — 36iAbWUTU WKPK-
HY KiCTKM, TO BMKOHYETbCA MpoLueaypa ropnusoHTaNbHOI
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Tabnuua — HanpAMKM 3 NOKpaLLLeHHA eKcnayaTauiiiHUX XapaKTe-

PUCTUK KiCTKOBUX KCeEHOMaTepianis

HUMMU, XO4a IXHA AOCTYMHICTb A03BONSAE:
3abe3neunTn 3pocTtatody noTpeby B KicT-

KicTKOBOI pereHepalii [11]. Y HayKoBil niTepatypi mano
yBarv NpucBAYeHO oNmncy NPOTUMNOKa3aHb ANA L€l meTu.
OCHOBHI NPOTMMNOKA3aHHA AaAa onepaLii KicTKoBOi naac-
TUKM 3BOJATLCA A0 HACTYNHMX. XipypriyHe BigHOBNEHHA
06’ My KiCTKM LWenenm He NpoBOAATL Y BUMAAKAX: BaXKKOI
dopmu LyKpoBoro aiabeTy nepLworo TMNy; 3aroCTpPeHHnA
iHpEeKUiMHNX 3aXBOPIOBAHb; rAMMOPUTY i CUHYCUTY; Ai-
arHOCTMKM HOBOYTBOPEHb 3ybollenenHoi obnacti; xso-
pobu KPOBOTBOPHWUX OPraHiB i MOPYLUEHHA 3ropTaHHA
KPOBi; 3aroCTpeHHA MCUXIYHMX 3aXBOPIOBaHb; Henepe-
HOCMMICTb NiKapCbKMX 3acobiB, AKi 3aCTOCOBYHOTbLCA AN1A
HapKo3y. BigHOBHMI nepiog, Nicia HapOoLLyBaHHSA KiCTKK
XapaKTePU3YETbCA PAAOM 0COBAMBOCTEN. 3a/7EKHO Bif
MeTOoAy HapoLllyBaHHA Ta HeobxigHoro ob’emy KicTKu,
BiAHOB/NOBANIbHUI Nepiog TpuBae Big4 3 A0 6 micAuis
[21]. Ana npodinakTMKmM po3BUTKY YCKNAAHEHD Y LIEV Me-
piog, HeobxigHO AOTPUMYBATUCA AEAKUX PEKOMEHAALLIN.
Hacamnepep nauieHTy HeobxigHO 3MeHWNTU Bi3NYHI Ha-
BaHTa)KeHHA A0 MOBHOIO NPUNUHEHHA 3aHATb CNOPTOM.
Lis BUMora nos’si3aHa 3 NOTEHL,iMHOK MOXK/IUBICTIO PO3-
XOOKEHHA XipypriyHUX LWBIB Nif, Yac BUKOHAHHA BMPaB.
Kpim TOro, cunbHa Hanpyra moke CnpoBOKyBaTW NOCK-
JIEHHA 3ana/ieHHs B POTOBil NOPOXKHUHI. Y micnsonepa-
LiMHUI nepiog peKomeHAaylTb AOTPUMYBATUCHL IETW.
Cnif, BUKNOUYUTK i3 WOAEHHOrO paLioHy TBepAy, rapadvy
Ta X0N04HY PKy. HagMmipHO NiKaHTHI CTPaBW, a TaKOX XKy
3 BE/IMKOIO Ki/IbKICTIO CONi, AKa 34aTHa Noapa3HIoBaTH
Cn30BY 060/IOHKY NMOPOXKHUHM POTA | BUKANKATK Heba-
YKaHe 3anasieHHA. 3apas y CTOMAToOorii AN1A BUPiWeHHA
3aBAaHb MOMOBHEHHS AediunTy KIiCTKOBOI TKAaHUHU He
06xoaATbCA 6€3 BMKOPUCTAHHA KiCTKOBOMAACTUYHMUX
maTepianiB ano- Ta KCEHOTeHHOro MoXoAyKeHHa [2, 3,
5, 6]. ObuaBa Ui maTepiann BiAPI3HAOTLCA Bif ayTos0-
FMYHOI KICTKM HUXYMMKW OCTEOreHHUMU BAACTUBOCTAMM,
HaABHICTIO MOTEHLiMHOI aHTUreHHO! Bignosidi, 3miHe-
HUMMK BIONOTFIYHUMM Ta MEXAHIYHUMW BNACTUBOCTAMM B
pe3ynbTati ix 06pobKK. HesBarkatoum Ha Te, WO B HU3L,
pobiT MOKasaHO, WO KiCTKOBMI KceHomMaTepian wono
asiomatepiasnly Ma€e NopiBHAHHY abo HaBiTb NiABULLEHY
epeKTUBHICTb MPM MOMOBHEHHI HecTadi KicTku [22], y
BITYM3HAHIN KNiHIYHIM NpaKTULi NepeBary HagaoTb KicT-
KOBOMIACTUYHOMY MaTepiany aJioreHHOro NOXOAMKEHHA
[6, 15]. KceHomaTepiann, Ha iXHIO AYMKY, € HefooLiHe

R KOBOM/IACTUYHOMY MaTepiasii, B OCHOBHO-
Hanpamok Tun moaudikauii [xepeno o

My 33 paxyHOK MOro BMKOPWUCTaHHA Mpwu
PakTOpH pocTy [4,8,5,30] | pgeHTanbHIi iMnnaHTaLji; 3HWM3UTM Bap-
N . AHTUBIOTHKM [6, 7] TiCTb KiHLEBOro NpoayKTy (BMPOOHWULTBO
Imnperrauia ionoriuko KCeHOMaTepianiB Ma€ 3HaYHWUIM NoTeHL,ian

AKTUBHUMM AHTUBIOTUKM + PaKTOPU poCTy [8, 30] P Y
peyoBMHaMM 00 34eleBNieHHA Npu MacoBoMy BUPO6-
bicdochoHaTH [9] ; : _
HUUTBI Ta, 3a AEAKMMW OLiHKamu, ae
Mna3ma, 36arayeHa TpomboLUTaMM [28, 29] lweBLWe asoreHHUX Binblw HixK y 3 pasu);
TKaHWHHE iHyKEHEDIR 36arayeHHs KCEHOMATPUKCY CTOB6Y- (15, 16, 18, 19] 3HayHO MoAudiKyBaTU MaTepian 3 MeTol
P POBMMM KAITUHAMM Lo NMOKpaLLEeHHA MOoro 6ioNoriYHNX XapaKTe-
XimiyHe «3WwMBaHHA» Biononimepis [21, 26] PUCTMK (OCTEOKOHAYKLiA, OCTEOIHAYKLA,
XimiuHa i pisnuHa moam- [, . ) 6e3neKka), a TaKoX 36ilblIEHHA TepMiHy

A, 3miHa nopucTocTi [7,27] . . .
diKaLia KceHoMaTpUKCy 36epiraHHs [23]; 6inbLu AKiICHO NpoBOAMUTH
3miHa KpUCTaNivHOCTI [26, 27] BigbpakoByBaHHA Ta NiabupaTv martepian
VaOCKOHaneHHs TexHo- | [lenpoTeinisai [31] 3 onTUmanbHAMKM ¢I3MKO-M€X3HI‘-II—1VIMVI
N BnactusocTamu. Lli nepesaru B faHuii yac
/0TI 04MCTRM BuydeHHs ninigis [31] - Li nep 18 A4

peanisyoTbCA B CTOMATO/IONIYHIMA NPaKTU-
Hosi Aepena KceHoma- | Or083 KICTK (25,27,29] | yj Ta wenenHo-nuuesiit xipyprii, Ae KicT-
Tepiany Kposnkn, Benmka porata xyso6a, [5, 25, 27, 29] KOBi MaTepiasin KCEHOreHHOTO NMOXOAMKEH-
KOHI HA OTPUMaNN AOCUTb LIMPOKE KAiHiYHe

3acTtocyBaHHA [7]. aHi npo 3acTocyBaHHA
KiCTKOBMX KCeHoMmaTepianiB y CTOMaToNOorii HOCATb [0-
CUTb PO3pPi3HEHNIN XapaKTep. HesBaxatoum Ha HaABHUIM
OOCBIA, KNIHIYHOrO 3acTOCyBaHHA KceHoMaTepianiB Ta
HaABHICTb AOCTATHbOT KiNIbKOCTi fLO3BOMIEHUX [0 3aCTOCY-
BaHHA MaTepianis [2, 3, 4], noninweHHA X epeKTUBHOCTI
Ta 6e3nekn NPoAoBXKYETbCA. Y Tabnuui npeacrasieHi
OCHOBHi eKcrepuMeHTabHi po60TK B L ranysi.
MoKkpaweHHA eKcnayamayiliHux Xapakmepucmuk
Kicmkosux KceHomamepianie. Cepen, BiaibpaHux gxe-
pen MOoMHa BUAINUTU ABa OCHOBHI HaMPAMKU: MOAM-
dikauia BUXiGHOTO KCEHOMATPUKCY (PO3BUTOK TEXHO-
NIOTiT OYULLLEHHA, 3MiHa CTPYKTYpM Ta XiMIYHOro cknagy
MaTPUKCY KiCTKW); BBEAEHHA B 06'eM MaTpuKcy AoaaT-
KOBWX efieMeHTiB (b6io/IoriYHO aKTMBHI PeYOBMHM, CTOB-
bypoBi KniTMHM). Ha nornag okpemux astopis [27, 29],
Hanbinbw po3pobaeHNM BUIALAE HAMPAMOK 3 iMmnper-
HaU,ii pi3HMX 6i0N0OrYHO aKTUBHMX KOMMNOHEHTIB B 06'eMm
Ta/abo Ha NOBEPXHIO KCEHOMATPUKCY: GpaKkTopu PocTy
Ta JNiKapcbki cybcTtaHuii [11-29]. JocuTb aKTya/ibHUM
€ HaNPAM TKAHMHHOI iHXeHepii, e Ha NOBEpPXHI0 Kce-
HoMaTepiany 3acenawTb CToBOypoBi KnitMHM [15, 19].
MpoAoBKYETLCA NOLIYK HOBUX CUPOBUHHUX AxKepen AnA
OTPMMaHHSA KicTKoBOro maTpukcy [16, 18], cepen, Akux
Hanbinbw po3pobaeHNM BUIALAE HAMPAMOK 3 iMmnper-
HaU,ii pi3HMX 6i0NOrYHO aKTUBHUX KOMMOHEHTIB B 06'eMm
Ta/abo Ha NOBepPXHI0 KCeHOMATPUKCY: GaKTOPK POCTY Ta
NiKapcbki cybcTaHuii. BUKOHaHMI aHani3 nokasas, WO
KiCTKOBOMIACTUYHI MaTepian KCEHOTEHHOTO MOXOAMKEH-
HA Ha AaHWI Yac AyKe NOLWMPEHi B NPaKTUYHIM TpaBma-
TO/IOTIT i BUKOPUCTOBYHOTbCA MPU NiKyBaHHI 06MeKeHoro
CNEeKTPy NaTo/Oril, Ha BiAMIHY Bif, WeNenHo-1LbOBOI
Xipyprii i cromaTonorii, e HakonuUYeHui BEIMKNIN J0CBIA,
3aCTOCYBAHHA UMX MaTepianiB A41a 3aMileHHA KiCTKOBUX
aedekKTiB, a TakoX chopmoBaHi YiTKi NpoToKoN onepa-
L. TUM He MeHLU, O4iKYETbCA 3POCTAHHA NOMNUTY Ha Kce-
HOMaTepianu y CToMaToNOriYHI opToneaii, noB’a3aHe 3i
36iNbLIEHHAM K/IiHIYHOro NONUTY Ha KiCTKOBOM/IACTUYHI
maTepianu, fKe, 30KpPema, BUKAMKAHe 36isblueHHAM
ynucna AeHTanbHOI iMnnaHTaL,i, Wo BMMaratoTb Nomnos-
HEHHs HecTaui KicTKoBOI TKaHWHK [1]. BigHOCHO pigkic-
He 3aCTOCyBaHHA KCEHOMATepianiB y Cy4yacHi npaktuui
CTOMATO/IOTii MOYHa NOACHUTU AK KOHCEPBATU3MOM Xi-
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pYpriB, siKi HE PU3MKYIOTb 3aCTOCOBYBATU iMNAAHTALiMHI
maTepianum 6ionoriYHOro NOXoAKeHHA Yepes NobotoBaH-
HA YCKNagHeHb, TaK i HepgocTaTHO NoiHGOpPMOBaHiCcTb
PUHKY Takux maTtepianiB. TaK uM iHaKWwe, HACAiAKOM
LbOro € Te, WO 3aCTOCYBaHHA KiCTKOBO3aMiHHMX maTe-
pianiB KCEHOreHHOro MOXoAMKeHHA BiAOyBa€ETbCA Hepe-
rYASPHO, TOMY pe3y/bTaTiB PYTUHHOTO BUKOPWUCTAHHA
Yy BUMagKax, Wo niaaaTbCca CTaH4apTM3aLiil, He BUCTa-
Yyae. HepocTaTHIM € TaKoXK 06cAr HayKOBOI OLiHKK Aoc-
Bifly 3aCTOCYBaHHA uUMX MaTepianis. besnepeyHo, Taka
KapTWUHA NOB’A3aHa Le 1 3 TUM, LLLO TEXHIYHI XapaKTepu-
CTUKM Ta NOKa3HUKM ePeKTUBHOCTI MPUCYTHIX Ha PUHKY
KCeHoMaTepianiB 0bMexytoTb iXHIO 3aTpebyBaHicTb Y
cTOMaTOo/orii. PO3WMPEHHA NOKa3aHb 40 3aCTOCYBaHHA
LbOro maTtepiany i 3pocTaHHA 06CAriB MOro BUKOPUCTaH-
HSl MOXKYTb BYTW JOCATHYTI 32 PaxyHOK A0A4aTKOBOI MO-
andikauii maTtepiany, WO NOKpPaLLyeE, Nepl 3a Bce, Moro
OCTEOiIHAYKTUBHI Ta OCTEOKOHAYKTUBHI XapaKTepUCTUKM
[21]. AKTyanbHicTb L€l TeMaTUKK NiATBEPANKYE KiNbKICTb
eKCMepMMEHTaNbHMX PODBIT, LLO BUKOHYIOTLCA Y LLbOMY
HanpAMi ocTaHHIM Yacom (Tabn.). MpoBeaeHuit aHanis
HAYKOBOI NiTepaTypu [03BONAE TaKOX CTBEPAKYBaTH,
O HasABHI N/OCKM KCceHoMaTepiany (Moro AOCTYMHicTb
Ta MOAM}IKOBaHICTb, BIAHOCHO HM3bKa BAPTICTb Ta NPU-
MHATHA 6e3neka) AOCUTb CU/bHO MiABULLYIOTb MOTEH-
Lian MOro noAanblloro 3acTocyBaHHA. Y LbOMY MAaHi
MOXKHa BUAINNTM TPU OCHOBHI 3aBAAHHA, AKi NOTPiGHO
BMPIWNTK Ana Toro, Wob 3acTocyBaHHA KceHoMaTepia-
NiB y NpaKTu1Li XipypriyHoi Ta opTONeanyYHOi CTOMaTo10-
rii 6yno 6inbw 3aTpebyBaHUM:

1. YTOYHEHHA noKasaHb A0 3aCTOCyBaHHA Ta pPoO3-
pobKa NpoTOKONIB NiKyBaHHA KiCTKOBOI CTOMATONOTIYHOI
naTonorii 3 BUKOPUCTaHHAM KceHomaTepianis (Ha ue y
CBOiX pob0oTax TaKoX BKasyloTb HM3Ka aBTopis [28-30]).
Po3B’A3aHHA LbOro 3aBAAHHA MOXHA AOCArTU Mg 4ac
NpoBeAeHHA AOKA30BMX KAIHIYHUX AOCAiAXKeHb. AK no-
Ka3a/10 Halle AOCAIAKEHHA, He3BaXKatloun Ha Te, WO Ha
PUHKY 3’ABNAETbCA BCe HiNblua KiNbKiCTb 3apeecTpoBa-
HUX MaTepiafiB KCEHOreHHOIo NOXOAYKEHHA, OKA30BUX,
[o06pe CTPYKTYPOBaHUX i, MOX/IMBO, LLLO LLLE BaXKIMBILLE,
He3aneXHUX KNiHIYHMX JOCNIAKEHD MOKM WO HEMAE.

2. Po3sWwnpeHHA NoKasaHb ANA 3aCTOCYBAHHA KiCT-
KOBUX KceHomaTepianiB. BupiweHHA uboro 3aBAaHHA
pPO3rNAAAETLCA Y HANPAMKY BAOCKOHANEHHA TEXHONOTiT
OTPUMAHHA Ta MoaMdiKaLLi KCEHOMATPUKCY, WO A03BO-
JIUTb NOKPALLUTM TEXHIYHI Ta Bio/IOriYHI XapaKTepPUCTUKM
maTepiany Ta, BiANOBIAHO, PO3WMPUTU MOKa3aHHA A0
Oro 3acToCyBaHHA y CTOMATONOTIYHIN opToneaii. AKTy-
aNlbHUM HaMPAMOM € CTBOPEHHA maTepiay, Wo A03BO-

NIAI€ 3aMOBHIOBATU BENWKI AedEKTU aIbBEONAPHOI YacTu-
HU KicTKM [13].

3. Bu3HayeHHA MOXNMBOCTI 3aCTOCYBAaHHA KCEHO-
maTepiany y NoOEAHAHHI 3 iIHWMMM 3aMiHHUKAMM KICTKU.
Po60TM y LLbOMY HanpAMI TaKOX NPOBOAATLCA Y NOOAM-
HOKMX BMNagKax [7]. 3BMYaliHO, BM3HAYeHHA nepesar
KiCTKOBMX KCEHOMaTepianiB Hag matepianamu anoreH-
HOI, i TUM Binblue ayToreHHoOi NPUPOAUN BUMArae BUKO-
HaHHA J,OAATKOBMX A0KA30BUX JOCAIAKEHD. [poTe, BXKe
3apa3 MO)KHaA CKa3aTu, Wo chepy 3acTOCYBaAHHA LbOro
maTepiany BU3SHa4YeHO: eHA0NPOTE3YBAHHA Ta 3aMillleH-
HA HEBENMKUX KicTKOBUX aedeKTiB. MoXHa TaKoX BBa-
YKaTH, WO PO3BUTOK TEXHOJOFIN OTPMMAHHA Ta 3pOCTaH-
HA PUHKY KCEHOTEHHMX KiICTKOBUX MaTepianis 3pobuTb ix
OOCTYNHIWMMKN ANA NPAKTUYHOTO BUKOPUCTAHHA.

BucHOBKM.

1. MpoBeaeHnin aHani3 HayKoBOi /liTepaTypun 3acsia-
YMB, WO KCEHOTeHHWUI KiCTKOBWUI MaTepian € BaX/IMBUM
KOMMOHEHTOM Cy4acCHOi XipypriyHoi Ta opToneauyHoi
CTOMATOJIOri, WO LWMPOKO 3aCTOCOBYETbCA ANA BigHOB-
NeHHA AediunTy KiCTKOBOT TKaHWHW, 30Kpema AK eTan
NiAroTOBKKM A0 AeHTaNAbHOI imniaHTau,ii.

2. BCTaHOBNEHO, WO MOXAMBICTb MoaudiKau,ii Kce-
HOTEHHUX MaTepianiB CNpUsAe NOKpaLWeHHo ix bionoriy-
HWX BNACTMBOCTEN i PO3LUMPIOE NEPCNEKTUBM KAIHIYHOIO
BMKOPUCTAHHA.

3. Y npoueci TpaHCNAaHTaLii KceHoIMNAaHTaTIB pea-
Ni3yHTbCA Pi3HI TMNK iHTerpaLii 3 KiICTKOBOK TKaHUHOO,
cepen, AKMX NPOBIAHY POAb Bigirpae ocreoiHTerpayis,
BKJ/IHOYHO 3 i nporpecyto4oto $popmoto.

4, EdeKTUBHICTb OcTeoiHTerpauii 3Ha4yHoOl Mipoto
3a/1IeKNUTb BiZ, KOMMJIEKCHOTO AOTPUMAHHA KAIHIYHUX
YMOB, LLLO BK/OYAOTb paLioHasibHe NiaHyBaHHA CXeMU
NiKyBaHHA, NPaBUAbHUIA BUMBIp MmaTepiany, onTUManbHi
XapaKTEPUCTUKM MOro NOBEPXHI, CyBOPe AOTPUMAHHA Xi-
pypriyHoro npoToKony, nicnaonepauiiHniA KOHTPOIb Ta
0brpyHTOBaHE opTONEANYHE NliIKYBaHHA.

MepcnekTMBamu NOAANbLINX [OCNIAMKEHD.

MornnbneHe BMBYEHHA 6iONOrYHMX MexaHi3iB oc-
TeoiHTerpaujii KCeHOreHHUX MaTepianis 3 ypaxyBaHHAM
KNTUHHUX, MONEKYNIAPHUX Ta iIMYHO3ananbHUX peak-
Ll y 30Hi KiCTKOBOT pereHepaLliii, a TaKOXK MOPiBHANbHA
OUiHKa ebEeKTUBHOCTI Pi3HUX BWUAIB KCEHOMNACTUYHMUX
maTtepianis y NOEAHAHHI 3 ayTONOTIYHUMM Ta ANOTEHHU-
MW KOMMNOHEHTaMu Mpu BigHOBNEHHi 06’emy anbBeo-
NIAPHOrO BiAPOCTKA Ta OLiHKA AOBroTPMBANUX KAIHIYHUX
pe3ynbraTiB KCEHONNACTUKM, BK/IKOYHO 3 piBHEM pe3op-
6uii TpaHcn1aHTaTiB, cTabiNbHICTIO KicTKOBOro 06’emy Ta
[OBroTpMBanicTio TepMiHy nepebyBaHHA y poOTOBIW Mo-
POMKHUHI AEHTaNbHUX IMNAHTATIB.
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CYYACHI nornaau HA OCTEOIHTENPALIKO MPU KCEHOMTACTULI ANIbBEO/IAPHOIO BIAPOCTKA (Ornaa HA-
YKOBOT NITEPATYPU)

Yeniit A. O.

Pestome. MonynapHicTb CTOMATO/IOFYHOI peabiniTaLii 3 BUKOPUCTaHHAM MeToAy KCEHOMNAACTUKKN A8 NoAaNbLOi
[OEeHTaIbHOI iMN1aHTaLii 0O6yMOB/OE 3HAYHUI iHTepec AOCAIAHMKIB A0 BUMBYEHHA iHTerpawii KceHoiMnaaHTaTiB y
KiCTKOBIlM TKaHMHi. MeTa pob60oTu: NPOBECTM aHai3 Ta CUCTEMATU3ALLII0 AAaHUX YKPATHCbKUX Ta 3apybixkHUX nybnika-
Ui 3 npobnemm octeoiHTerpauii KceHoimnaaHTaTiB. [poBeaeHO NOLIYK NiTepaTypHUX AXKepen NPpoBOAMBCA Y Bia-
KPUTUX eNeKTPOHHMUX Basax JaHux Haykosoi niTepatypu PubMed i Scopus, Web of Science, ScienceDirect, Google
Scholar, Google Scholar, EBSCOhost, EMBASE, UA IRBIS Ta Open Access apxisu, The Lens, OpenAlex, Ta Cochrane
Database Syst. MnbuHa nowyky — 10 pokis.

AHani3 HayKoBOI NiTepaTypy MOKA3YE, WO BAOCKOHANEHHA TEXHOJIOrM AOCNIAKEeHHA Ta MiXAUCUMNAIHAPHUI
niaxig Ao BMBYEHHA PeHOMEHY ocTeOoiHTerpaLii KCeHoIMNNaHTaTIB OCTaHHIMM POKaMU NPU3BEAN A0 3MiHM TPagu-
LiMHUX yABNEHb LWOAO Li€i Npobaemu. Y3arasbHIOOTbCA Bi4OMOCTI Npo ¢isionoriyHi npouecu Ta KAITUHHI B3aemogii,
LLLO NPOTIKAOTb HA MeXi «KCEeHOIMNANAHTAT — ayTOKICTKOBA TKAHWHa» Ha pi3HMX eTanax iHTerpauii. HaBoaaTbca pe-
3y/bTaTU AOCAIAMKEHD, WO CBiAYaTb Npo HeobXigHICTb nepernsaay yasneHb Npo 6ioiHePTHICTb KceHoiMNAaHTaTIB Ta
po3rnaz npouecy iHTerpauii B iMyHONOMNYHOMY aCnekTi.

fIKicHa ocTeoiHTerpauis KCeHOIMN/IaHTaTiB 3ab6e3MneYyeTbCst KOMMIEKCHUM MigX0A0M, LLLO BK/IHOYAE paLioHaibHe
naaHyBaHHA, 0BrpyHTOBaHMM BMBip MaTepiany, ONTUMAbHI XapaKTEPUCTUKM MOTO NOBEPXHI, LOTPUMAHHSA Xipypriy-
HOTro MPOTOKOAY, NicAAONEPaL,iMHNIA KOHTPO/Ib T 3AEKBATHE MNPOTE3YBaHHA.

Knto4oBi cnoBa: ocTeoiHTerpau,isa, KCeHoIMMNNaHTALiA, 0cTe061acT, KOHTAaKTHUI OCTeOreHes.

CURRENT PERSPECTIVES ON OSSEOINTEGRATION IN XENOPLASTIC AUGMENTATION OF THE ALVEOLAR
PROCESS (LITERATURE REVIEW)
Cheliy A. O.
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Abstract. The growing popularity of dental rehabilitation using xenoplasty as a preparatory stage for subsequent
dental implantation has led to increased scientific interest in studying the integration of xenogeneic implants into
bone tissue. The aim: to analyze and systematize data from Ukrainian and international publications addressing the
problem of xenogeneic implant osteointegration. The literature search was conducted in open electronic scientific
databases, including PubMed, Scopus, Web of Science, ScienceDirect, Google Scholar, EBSCOhost, EMBASE, ua
IRBIS, Open Access archives, The Lens, OpenAlex, and the Cochrane Database of Systematic Reviews. The search
depth covered the last 10 years.

Analysis of the scientific literature indicates that advances in research technologies and the interdisciplinary
approach to studying the phenomenon of xenogeneic implant osteointegration in recent years have led to a revision
of traditional concepts related to this problem. The review summarizes current data on physiological processes and
cellular interactions occurring at the “xenogeneic implant — autologous bone tissue” interface at various stages of
integration. The presented findings emphasize the need to reconsider the concept of xenograft bioinertness and to
interpret the integration process from an immunological perspective.

High-quality osteointegration of xenogeneic implants is ensured by a comprehensive approach that includes
rational treatment planning, evidence-based material selection, optimal surface characteristics, strict adherence to
surgical protocols, postoperative monitoring, and appropriate prosthetic rehabilitation.

Key words: osteointegration, xenogeneic implantation, osteoblast, contact osteogenesis.
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MALE BREAST CANCER: RISK FACTORS, DIAGNOSIS AND TREATMENT
Poltava State Medical University (Poltava, Ukraine)
Chernobayl0@gmail.com

The aim of the review is to study the incidence of breast cancer (BC) in men, the history of this pathology, and
also to review the risk factors of diagnosis and treatment options, in particular adjuvant endocrine therapy. Foreign
and domestic sources, as well as the results of several clinical studies, were analyzed. According to the latest NCCN
clinical recommendations for the treatment of BC, an indication for genetic counseling is detected BC in men. At the
1st stage, mutations in the BRCA1 and BRCA2 genes are determined by the polymerase chain reaction method. Di-
agnosis of BC in men uses the same methods as in women. Given the relatively small number of cases, randomized
controlled trials of BC treatment methods are extremely limited, and most recommendations are based on studies
of breast cancer in women. Due to anatomical features, organ-preserving surgeries in men are practically not per-
formed (from 5 to 10%). Neoadjuvant therapy is carried out according to the same schemes as in women. Almost all
studies indicate that in malignant tumors of the male breast the level of estrogen receptors is, on average, higher
than in women. Clinically significant levels of estrogen receptors are found in more than 85% of breast tumors in
men. Therefore, adequate treatment of BC is impossible without the use of endocrine adjuvant therapy. According
to recent clinical studies, estrogen receptor blockers and gonadotropin-releasing hormone agonist analogues are
preferred.

Key words: male breast cancer, risk factors, treatment, endocrine therapy.
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