CTOMATO/OrIA / DENTISTRY

standard drug therapy creates favorable conditions for the treatment of stability and the process of osseointegration
of implants.
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The aim of the study was to compare the effectiveness of mineralised and demineralised fibrin-bone scaffolds
formed using the author's method in the sinus lift technique. Sixty patients (mean age, 30.0+0.5 years) with alveolar
process atrophy were divided into two groups, in which the authors' protocol for preparing fibrin-bone scaffolds
using a titanium filter was employed. Group | (n=30) included patients who underwent the sinus lift technique using
a known surgical approach with bone-plastic material in the form of mineralised granules. Group Il (n=30) included
patients who underwent sinus lift surgery using a well-established surgical approach with bone-plastic material in
the form of demineralised granules and an insulating collagen membrane. The structure of the resulting bone-fibrin
scaffold was analysed using a scanning electron microscope and X-ray methods. The effectiveness of the author's
technique was evaluated based on electron microscopic, clinical and radiological indicators. Statistical analysis of
quantitative data was performed using Microsoft Excel 2019 software. It was established that the fibrin component
introduced into the graft is the basis for the formation of closed general plates around the allograft in the process of
neo-osteogenesis after transplantation of the fibrin-bone scaffold into the surgical field. The nature of the allograft
surface, which is well visualised by X-ray and scanning electron microscopy, plays a crucial role in the mechanism of
such remodelling. It has been shown that fine-looped surfaces are most suitable for the development of contact and
distant osteogenesis processes. Conclusions: 1) a stable combined scaffold has a pronounced osteoconductive and
osteoinductive effect, which is reflected in the restoration of bone tissue throughout the entire augmentation area in
the second group of patients; 2) X-ray studies indicated the formation of bone tissue close to intact bone when using
demineralised granules.

Key words: bone tissue, bone tissue regeneration, sinus-lift, bone-plastic material, bone grafting.

Connection of the publication with planned re- methods of diagnosis, prevention, and treatment of den-
tal diseases,” state registration number 0124U003547.
Introduction.
One of the most relevant aspects of modern den-
work, “Clinical and experimental justification of modern tistry is the augmentation of bone volume in case of

search works.

The work is a fragment of a comprehensive research
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alveolar process atrophy of the upper jaw. To date, the
sinus-lift technique is one of the most common manipu-
lations for increasing the height of the alveolar process
of the upperjaw [1, 2, 3, 4].

This technique requires the use of implant materi-
als based on tricalcium phosphate and hydroxyapatite
for additional structural support during the bone res-
toration [5, 6, 7]. However, when using the above-men-
tioned bone-plastic materials, the problem of the full
structure of bone tissue restoration arises. This is due
to such issues as untimely degradation of the material
granules with the subsequent development of bone tis-
sue hyperostosis or the formation of connective tissue
around the implanted granules. Some studies focus on
matrices based on biocompatible biodegradable mate-
rials [8, 9, 10].

Despite the use of synthetic bone grafting materials,
there is still interest in autologous materials, which are
the “gold standard” of regenerative medicine. Tissue
restoration with these materials allows for circumvent
such limitations as histocompatibility and, to a certain
extent, has an impact on wound healing processes.
Among these autologous materials, the most common
in dentistry is PRF (Platelet Rich Fibrin). This material,
which is derived from the patient’s own blood, has a
number of significant advantages, including enhanced
protein release, expression of growth factors, stimula-
tion of fibroblast proliferation, etc. [11, 12, 13, 14, 15].
According to the literature data, these materials have
been used in various interventions, for example, in the
post-extraction defects filling [16] and in other surgical
interventions [17, 18, 19]. As a rule, the use of this au-
tologous material is carried out in either gel or injectable
forms [20, 21].

In their laboratory studies, the authors Crisci A, Ba-
rillaro MC found that L-PRF (rich in fibrin in platelets
and leukocytes) and its derivatives (A-PRF, i-PRF) can
be used as a basis for stem cells in wound regeneration
[22, 23]. The combination of bone-plastic material and
PRF-technology can create optimal conditions for bone
regeneration. The results of studies performed by Kim
BJ, Kwon TK and other researchers, analysed the matrix
mixed with tricalcium phosphate platelet and fibrin-rich
(PRF), with the addition of recombinant morphogenet-
ic protein (rhBMP-2) and its potential, to enhance bone
tissue regeneration during sinus-lift surgery [1]. How-
ever, current techniques indicate that the combination
of bone grafting material is mostly performed with in-
jectable forms of PRF. This approach is based on a liquid
consistency enriched with plasma, which can be used to
fully mix the material granules.

However, the disadvantage of this technique is the
lack of mechanical stability of such a hybrid, combined
scaffold. On the contrary, the analysis of other methods
indicates the formation of a mechanically stable fibrin
gel-like framework during centrifugation. In particular,
De Almeida Nébrega Correia Pascoal, M analysed the
tensile strength of such fibrin matrices [24, 25]. Notwith-
standing the favourable mechanical properties exhibited
by the material, integration of bone plastic granules into
this particular type of gel-like PRF remains unfeasible.

In our opinion, the combination of a bone-plastic
matrix with mechanically stable fibrin PRF will ensure
the stability of such a scaffold during the sinus-lift tech-
nique. In addition, it is predicted that the presence of

growth factors will lead to stimulation of bone regener-
ation.

The aim of the study.

To compare the effectiveness of the use of deminer-
alised and mineralised fibrin-bone scaffolds formed by
our methodology in the sinus-lift technique.

Objects and research methods.

In order to precipitate bone tissue in the valuable for
us centrifuged upper fraction of the patient’s blood plas-
ma, we’ve used a filter made of a lightweight biocom-
patible titanium alloy Ti-6Al-4V (Patent Ne 152966. A61L
33/00. Published 03.05.2023, bulletin Ne 18).

For clinical trials, 60 patients aged 20 to 40 years
with atrophy of the alveolar process of the jaws were
selected. The patients examined by us, were found to be
practically healthy without concomitant somatic pathol-
ogy, without the presence of prosthetic devices in the
regiones of surgical correction, pathological condition of
the oral vestibule, tobacco abuse, poor oral hygiene, i.e.
factors that could directly or indirectly affect the results
of the studies.

In order to determine the effectiveness of methodol-
ogy worked out by us, all patients were divided into two
groups. In both groups, we’ve used our protocol for the
preparation of fibrin-bone scaffold (patent Ne 156181.
A61K 35/14, A61L 33/00. Published 22.05.2024, bulle-
tin Ne 21) using a titanium filter. Group | included (n=30)
patients who were performed sinus-lift technique using
a traditional surgical approach, but according to our pro-
tocol for the preparation of fibrin-bone scaffold using
bone-plastic material in the form of mineralised gran-
ulate CenoBone® (manufactured by Cenobiologics Ltd)
and insulating collagenous membrane CenoMembrane”.
Group Il included (n=30) patients who were performed
sinus-lift surgery using a traditional surgical approach,
but according to our protocol for the preparation of fi-
brin-bone scaffold using bone-plastic material in the
form of demineralised CenoBone® granulate (manufac-
tured by Cenobiologics Ltd) and CenoMembrane”® insu-
lating collagen membrane.

The methodology developed by the present authors
involved the preliminary sampling of venous blood from
the patient into a test tube with MM Medic plasma ac-
tivator. Subsequently, a titanium filter was positioned
centrally within the tube, after which granules of min-
eralised (group 1) or demineralised (group IlI) CenoBone’
bone grafting material, manufactured by Ceno Biologics,
were introduced into the tube. The test tube was her-
metically sealed and transferred into the centrifuge,
whereupon centrifugation was performed in accordance
with the following parameters: 12 minutes at 2500 rpm,
3 minutes at 3000 rpm. The employment of a centrif-
ugation mode, in conjunction with the utilisation of a
titanium filter, guaranteed that the material condensed
on the titanium filter in the upper fraction of the plas-
ma, with the accumulation of red blood cells occurring in
the lower third of the tube. Consequently, a stable fibrin
scaffold with condensed bone and plastic material was
formed in the upper half of the tube. The finalised scaf-
fold was extracted from the test tube and transferred
into the designated bone grafting area, covering it with
an insulating collagen membrane known as CenoMem-
brane® (Ceno Biologics) (fig. 1).

All patients in groups | and Il were performed a
classical surgical approach through an angled incision
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Figure 1 — Clinical stage of the study: A — titanium filter with a ready-made fibrin-bone
scaffold; B — introduction of the material into the bone grafting area. Original photograph.

during the sinus-lift technique. A window was formed in
the area of the second premolar and first molar using a
hemispherical special cutter, followed by the separation
of the maxillary mucosa and the implantation of a scaf-
fold between the maxillary mucosa and the bone bed.
The muco-periosteal flap was then placed in position
and fixed with sutures.

The effectiveness of the technique developed by us,
was evaluated by electron microscopic, clinical and ra-
diological parameters.

In order to analyse the structure of the bone-fibrin
scaffold that was obtained, scanning electron microsco-
py (SEM) was performed on the preparations using JEOL
equipment — 25 TA-220 (Tokyo, Japan). The preparations
for the study were subjected to freeze-drying using the
critical point transition method, cut at different angles
and mounted on preparation tables using conductive
glue. Thereafter, a layer (20 nm) of chemically pure alu-
minium (fineness®®) was deposited in a VUP-5M appara-
tus (BO SELMI, Sumy, Ukraine) for scanning electron mi-
croscopy with an accelerating voltage of 15-25 kV in the
mode of absorbed and secondary scattered electrons.

In patients of both groups I and Il, clinical outcomes
in the postoperative period were assessed by the pres-
ence or absence of pain, edema, condition and degree
of wound edge divergence, and exudate discharge from
the incision line. Computed tomography was performed
before surgery and 6 and 12 months after surgery, fol-
lowed by analysis of the structure and density of bone
tissue according to Hounsfield HN (1919) (HU) in Sim-
Plant Pro 11.04 software. To compare the bone density,
we’ve used both intact jaw areas and additionally archi-
val computed tomography data of 30 patients in the con-
trol group without bone pathology of the maxillofacial
region. For the purpose of comparative analysis of the
structure and bone tissue density of the intact bone, the
area of alveolar process atrophy associated with tooth
loss and the newly formed bone tissue after operation,
a sectoral analysis of these indices was performed in the
upper jaw, namely, in the area of incisors and canines,
premolar area, molar area and maxillary hump. The
parameters of the newly formed bone tissue were de-
termined by the linear dimensions of width, height and
depth in three mutually perpendicular directions. The
study was performed in accordance with the principles
of the Helsinki Declaration of the Universal Declaration

of Human Rights, the Council of Europe
Convention on Human Rights and Bio-
medicine, and the provisions of the rel-
evant laws of Ukraine.

Statistical analysis of the numerical
data was performed using Microsoft
Excel 2019 software (Microsoft Office
1 2019 (Microsoft). All quantitative data
obtained in the study, corresponded to
the normal type of distribution accord-
ing to the Shapiro-Wilk’s W test, so the
" interval (M+m) was used to represent

their central tendency: arithmetic mean
(Mean) + standard error. The paramet-
ric t-test (Student’s criterion) was used
to assess the significance of differences
in the results obtained in comparison
with the control group. The reliability
of the difference in qualitative data be-
tween the comparison groups was determined by the
results of the chi-square test with Yates’ correction for
continuity. A value of p<0.05 was considered significant.

Research results and their discussion.

In the preparations we’ve studied, there were noted
organised fibrin filaments that were rapidly formed and,
together with platelet pseudopodia, appear as a densely
interwoven mesh (fig. 2), which can serve as a reliable
framework structure for consolidation with both osteo-
blasts migrating into the framework and the mesh that
glues allogeneic material. This, in turn, creates all the
conditions for contact osteogenesis, when hemocapillar-
ies grow into such a microfibrous matrix, and mineralisa-
tion of osseous fibres occurs, which penetrate massively
into the allograft (fig. 3).

Such a matrix can become the basis for the forma-
tion of closed general plates around the allograft in the
process of neoosteogenesis after transplantation of fi-
brin-bone scaffold into the surgical field.

These results are consistent with a number of well-
known facts that indicate the presence of osteons and
general plates in bone tissue, which consist of ordered
layers of ossicular fibres, in each of which the direction
of the fibres is mutually parallel and always perpendicu-
lar to the next and previous layer.

Some authors have found that the nature of the al-
lograft surface plays an important role in such remod-

%
AL W
Figure 2 — General view of the preparation with thrombocyte mass.

Method: SEM. Accelerating voltage: 15 kV. Original magnification:
x5200. Scale bar =2 um.
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elling, which we visualised using the |
SEM method. The scientific literature
data indicates that such surfaces are
the most suitable for the development
of contact and distal osteogenesis [26].

Comparative sectoral analysis of
the structure and density of the bone
tissue of the upper jaw of patients be-
fore treatment, showed significant dif-
ferences, that is shown in figure 4.

As can be seen, the highest bone *
tissue density was observed in the 47
anterior region in the area of incisors
and canines. The bone structure of
this area was characterised by a fine
trabecular pattern with a thin cortical
bone layer. This bone pattern was also
observed in the area of the maxillary
premolars, where the bone density was
568.83+18.12 HU with a slight but sig-
nificant difference from the previous anatomical area. A
slightly lower density of 479.38+28.96 HU was observed
in the molar zone, where the trabecular pattern was
slightly more porous, but with a more pronounced corti-
cal bone layer. The highest porosity was

Figure 3 — Contact osteogenesis: A — allograft fragments with platelet mass with a dense
network of fibrin fibres; B — thrombocytes embedded into the network. Method: SEM.
Accelerating voltage: 25 kV. Original magnification: A — x1000; B: x1500. Scale bar = 10 um.

patients in groups | and Il exhibited no further inflam-
matory changes at the indicated time points. Thus, an-
alysing the clinical course in the postoperative period,
it should be noted that these inflammatory changes
could be associated with a violation of the integrity of

in the maxillary cusp zone, where the i
bone density was significantly lower. 643 /Woﬁm =0,001

The results of the comparative anal- 700 ik

, ) s 568

ysis are shown in table 1. <

As illustrated in table 1, no substan- | £ 600 479
tial alterations in bone tissue density 'g 500
were detected among patients with ;g ® canine - incisors
tooth loss when compared to the con- | Z2 4, . = premolars
trol group, with the exception of the | 3% u molars
molar area. In this area, the bone tis- | 2 £ 300 | cusp
sue density was significantly different ;5
from the intact bone tissue. This fact, | & 200
in our opinion, is due to the more pro- | 2 160
nounced changes in the bone structure E
of this anatomical area compared to 0 .
other areas. This is confirmed by the Dental row

more porous structure of the bone tis-
sue of this area.

Analysis of clinical data of groups |
and Il showed no significant difference between the two
groups. Thus, on the 3™ day of the examination, an in-
crease in collateral edema was noted in all patients of
groups | and Il. Consequently, out of all 30 patients in
group I, 4 (13.3%) patients had slight discharge from
the postoperative wound along the incision line. On the
contrary, in group |, only 3 (10%) patients had slight se-
rous discharge from the surgical wound, namely, from
the incision line, within the above-mentioned period.
Further dynamics indicated that during the 6™-7* day
after the sinus-lift technique and bone grafting, only
2 (6.6%) patients of groups Il and | still had slight
discharge from the surgical wound. It should also

Figure 4 — Analysis of bone density data of the upper jaw in the control group.

the maxillary sinus mucosa and its subsequent infection.

The radiological analysis of the bone structure in
almost all patients of group |, both at the 6™ and 12
month after the sinus-lift technique, showed a pro-
nounced trabecular, but sometimes compact, bone pat-
tern with a structurally integral augmentation. In some
areas, hyperostosis was observed. The analysis of the
height and width of the augmentation showed the sta-
bility of the framework created by us, and a significant
increase from 8 to 12 mm. In all 28 patients of Group
I, no gap was observed in the area of contact between

Table 1 — Comparative segmental analysis of bone tissue
density in Hounsfield units in patients after tooth loss

be noted that patients in group Il who had inflam- | Sections of the upper | Group with Control group Reliability be-

matory changes, also had symptoms such as nasal jaw adentia tween groups

congestion and discharge, a feeling of heaviness |Incisors and canines u/j | 627.97+15.62 | 643.10+13.18 p>0.05

and pain in the subocular area on the side of the |pemolars uyj 554.17+414.48 | 568.83+18.12 |  p>0.05

operation, indicating inflammatory changes in the -

maxillary sinus. Molars u/j 303.52+19.96 | 479.38+28.96 p<0.001
Subsequent re-examination during the 12th— |Cuspu/j 271.97+20.03 | 276.79+22.23 p>0.05

14th day after surgery revealed that the remaining

Note: u/j — upper jaw.
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13,10mm

iy

Figure 5 — Transverse reconstruction (computed tomography): A — group | (preoperative
condition); B — group | (6 months after surgery); C— group Il (6 months after surgery);
D —group ll, visualisation of bone tissue density in pseudocolour mode

(6 months after surgery).

the augmentation and the bone bed, indicating the ab-
sence of a connective tissue capsule. In contrast, Group
Il patients exhibited stable augmentation with a fine tra-
becular pattern of bone tissue, devoid of pronounced
signs of compacting and hyperostosis. The parameters
of the augmentation in group Il also showed an increase
in bone tissue from 7 to 13 mm, but in some patients
— 13 (46.42%) patients of group Il, more homogeneous
bone tissue was observed without pronounced gaps
between the trabeculae. When analysing the degree of
restoration of the cortical layer of bone tissue in the area
of surgical access formation, it should be noted that in
group |, 22 (78.57%) patients had complete restoration,
and the remaining 6 (21.42%) patients had partial re-
generation. In group Il, this positive dynamics was also
observed in the majority of patients — 24 (85.71%), in
the remaining 4 (14.28%) patients the cortical plate was
practically not restored (fig. 5).

The analysis of the dynamics of bone tissue densi-
ty in the postoperative period showed some difference
between groups | and Il patients both during the 6™ and
12" months of the observation (table 2).

Table 2 — Comparative segmental analysis of bone density in

Hounsfield units in patients after surgery

Thus, during the 6™ month after
the surgical intervention in the group |
of patients, compared with the control
group, these density indices were sig-
nificantly higher (p<0.001) at 51.42% in
group | and only at 4.99% in group II.
Also, compared to group Il, bone tissue
density in group | was 44.21 % higher.
This difference in density, in our opin-
ion, is, on the one hand, due to the
presence of mineralised bone-plastic
1 material in group |, and, on the other
i hand, to hyperostosis and compacting
of the bone structure, which was also
noted in group |. However, the presence
of a trabecular structure in both groups
I and II, in our opinion, is associated
with the formation of a full-fledged
structurally formed bone tissue, in ac-
cordance with the architectonics of the
material condensed during centrifuga-
tion with partial resorption of miner-
alised granules of the material. Also,
this result could be due to the peculiar-
ities of the three-dimensional organ-
isation of fibrin fibres in combination
with granules of bone-plastic material
condensed during centrifugation due
to the design of the filter, the centrif-
ugation mode itself, and the inductive
properties of the scaffold itself. This
fact was also confirmed by the results
of scanning electron microscopy, which
indicated a mesh-like organisation of
the fibrin matrix.

In our opinion, the osteoinductive
properties of the scaffold we’ve created, can also ensure
uniform sprouting of blood vessels throughout the en-
tire volume of the augmentation, which creates condi-
tions for accelerated remodelling and osteogenesis. This
is also evidenced by the dynamics at the 12t month after
surgery, when in group |, bone tissue density decreased
at 11.92% at a significant level (p<0.001). In contrast, in
group I, where the scaffold contained demineralised
osteoplastic material, at the 12™ month after the oper-
ation, there was an increase in bone density at 23.28%
of densitometric indices, which was reliably confirmed.
The increase in bone tissue density at the 12% month in
group I, in our opinion, is due to an increase in minerali-
sation of the newly formed bone tissue. On the contrary,
in group |, at the 12 month of the study, a decrease
in mineral density indicates further resorption of miner-
alised material granules and transformation of the bone
tissue structure with the completion of its formation.

Analysing these results of the postoperative pe-
riod, it should be noted that the combination of oste-
oinductive components, such as growth factors with an
osteoconductive framework, in our opinion,
may be one of the key elements that ensures
optimal metabolism in the area of bone aug-

mentation with a mineralised component, on

Terms Group | Group Il Control P (I-11) ) .
N 5 768" 1 5 1 the one hand, affecting the transformation of
6 months 725.90+17.68 503.34+10.74 479.38+28.96 | p<0.00 structured hydroxyapatite and tricalcium phos-
12 months | 639.34+15.14* | 620.55+14.72* | 479.38+28.96 | p>0.1 | phate, but on the other hand, prolonging the

Note: * — reliability when comparing groups | and Il with the control.

process of bone remodelling. On the other
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hand, the optimisation of bone metabolism can also
ensure the process of ossification of the newly formed
bone tissue due to amorphous calcium phosphate in
the area of bone grafting with a demineralised inductive
component, which optimises the terms of bone tissue
remodelling and reduces the time of preparation of the
bone bed for the further implantation. The obtained re-
sults of bone tissue restoration were somewhat different
from the results of other scientists who have studied this
issue [5, 6, 7].

Conclusions.

1. The stable combined scaffold obtained by us, has a

which is reflected in the restoration of bone tissue over
the entire area of augmentation in both groups of pa-
tients.

2. Our radiological studies indicated the formation of
bone tissue close to the intact bone when using the de-
mineralised component.

Prospects for further research.

Studying the patterns of reactive bone tissue re-
modelling to establish the optimal timing for osteoim-
plantation to restore the integrity of the dental row or
as support points for the installation of fixed prosthetic

pronounced osteoconductive and osteoinductive effect, devices.
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aB8MopCcbKoi MemoOUKU OYiHI08AAU 30 e/1eKMPOHHO MIKPOCKOMIYHUMU, KAIHIYHUMU ma peHmaeHos02iYHuUMuU
nokasHukamu CmamucmuyvHuli aHAI3 YUCa108UX OAHUX NMPOBOOUBCA 3 MPo2pPamMmHUM 3abe3nevyeHHAm Microsoft
Excel 2019. BcmaHoeseHo, w0 eHeceHuli y mpaHcrnaaHmam ¢ibpuHosuli KOMIOHEeHM € OCHOBOH 0719 YMBOPEHHS
30MKHYMUX 2eHepasnbHUX MAACMUHOK HABKOA0 aA0MpPaHCnaaHmamy 8 npoyeci HeoocmeozeHe3y micas
mpaHcrnaaHmayii pibpuHo-kKicmKkoso2o ckaggonoa e onepayiliHe nose, 8 MexaHi3mi MAKo20 PemMoOento8aHHS
8es1UKy ponb 8idiepae XxapaKkmep nosepxHi anaompaHcnaaHmamy, wo 0obpe 8i3yanizayemocsa PeHM20H0102i4HO
i CKaHyrOUYOH enieKMpPOHHOI MiKpocKonieto. [TokasaHo, wo OpibHonemaucmi nosepxHi € Halibinbw NpudamMHUMU
0719 po38UMKY rpouecie KOHMAKMHO20 i OUCMAHMHO20 ocmeozeHe3y. BucHosku: 1) cmabineHuli KombiHo8aHUl
CcKagpos10 80s100i€ BUPAHEHUM OCMEOKOHOYKMUBHUM Ma OCMEOiHOYKMUBHUM egpheKmom, w0 8i0obparcaemscs
Y 8i0HOB/EHHI KicmKoB8oi mKaHUHU Ha 8cili naowi ayemeHmauii y opyeili epyni nayieHmis; 2) peHmaeHosn02iuHi
00cniOnceHHa 8Ka3yeasnu HA OPMYBAHHA KICMKOBOI MKAHUHU, HabauxceHoi 00 iHMakmHoi Kicmku, npu
30Cmocy8aHHI 0eMiHepani308aHO020 2paHyAaMy.

Knro4oei caoea: KicmKosa MKAHUHQ, pe2eHepayisd KiCmKoeoi MKAHUHU, CUHYC-Aighm, KicmKo8o-naacmuyHul
mamepias, KicmkKoea rnaacmuka.

38’A30K ny6aikauii 3 nhaHoBMMM HayKOBO-gOCNig-
HUMK poboTamu.

PoboTta € ¢dparmeHTOM KOMMAEKCHOI HayKoBO-A0-
cnigHoi poboTn «KniHiko-eKcnepuMmeHTasbHe 06rpyH-
TYBaHHA Cy4aCHUX MeTOZIB AiarHOCTUKM, NpodinakTUKm
Ta NiKyBaHHA CTOMATONOMYHMX 3aXBOPHOBaHb», HOMeEpP
AeprKaBHoI peecTpauii 0124U003547.

Bctyn.

OZHMM 3 aKTyaNbHMX ACNeKTiB Cy4aCHOI CTOMATO/0-
rii € 36inblWweHHA 06’eMy KiCTKOBOI TKaHWHW NpW aTpo-
obiax anbBeonspHOro BiApOCTKa BepxHbOI wWwenenu. Ha
CbOTrOAHILWHIN AeHb CUHYC-NIDT TEXHIKA 3aiMa€e ogHe i3
HaMNoWMpPEHIWNX MaHiNynALii gns 36iNblUeHHA BUCOTH
a/N1bBEO/IAPHOTO BiZPOCTKa BEPXHbOI Wwenenu [1, 2, 3, 4].

BkasaHa TexHika noTpebye 3acTOCyBaHHA iMNIaHTa-
LiMHMX MaTepianiB Ha OCHOBI TpuKanbLUil-pocdaTy Ta
riApoKcnanaTuTy ANA AOLATKOBOI CTPYKTYPHOI NiATPUM-
KM MpU BiAHOBNEHHI KiCTKOBOT TKaHWHMU [5, 6, 7]. MpoTe,
Npu 3aCTOCYBaHHI BULLE BKa3aHMX KiCTKOBO-MIACTUYHMX
maTepianis, BUHMKAE npobiema BiAHOBNEHHSA MOBHO-
LiHHOT CTPYKTYpM KiCTKOBOI TKaHMHW. Lle nos’s3aHo i3
TaKUMW MOMEHTaMM, AK HeCBOEYaCHa Aerpagauia rpa-
Hyn maTepiany i3 HacTynmHMM PO3BUTKOM TrinepocTosy
KiCTKOBOI TKaHWHKM abo GOpMYBaHHSA CMONYYHOI TKAHUHMN
HABKONO iMNAAHTOBAHMX rpaHyn. [eaki gocnigxeHHA
po6aATb aKUEHT Ha MaTpuLi Ha OCHOBI BiocymicHUx 6i-
operpagytoumx matepianis [8, 9, 10].
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Monpu 3acTocyBaHHA CUHTETUYHMX KiCTKOBO-MJac-
TUYHMX MaTepianiB Ha CbOrogHi Takox 36epiraeTbcA
iHTEepec [0 ayTONOriYHMX MaTepianis, WO € «3010TUM
CTaHOAPTOM» pereHepaTMBHOI MeauUWMHU. BigHoBneH-
HA TKaHWMH BKa3aHMMW MaTepianamun [03BONAE 06iNTK
TaKi 0OMeXKeHHs, AK TiCTOCYMICHICTb, Ta B Till UM iHWIN
Mipi 3abesneyye BM/AMB Ha MpPOLECU 3arOEHHA paH.
Cepen, BKasaHWX ayTONOTMYHUX MaTepianis HanbinbL
nowmpeHum B ctomatonorii € PRF (Platelet Rich Fibrin).
BKasaHWI maTepian, AKUA OTPUMYETLCA i3 BAACHOT KPOBI
nauieHTa, Mae pag CyTTEBMX Mepesar, A0 AKUX BiAHO-
CUTbCA MocuaeHe BUBINbHEHHA Binkis, ekcnpecia dak-
TOpiB pocCTy, CTUMyAALia nponidpepayii pibpobnactis Ta
iH. [11, 12, 13, 14, 15]. AK noKasanu niTepaTypHi AaHi,
3aCTOCYBaHHA BKa3aHWUX maTepianiB NMpoBOAMIOCH MpU
Pi3HMX MaHINynAuiax, AK MPUKAAL, NPW 3aNOBHEHHI
nocTeKcTpaKLUinHuX aedekTis [16] Ta npwu iHWKUX xipyp-
riYHUX BTpyYaHHAx [17, 18, 19]. 3acTocyBaHHA AaHOrO
ayToNoriyHoro matepiany, AK NPaBUIO, NPOBOANUTLCA Y
renenofibHin abo iH'ekuinHi popmax [20, 21].

Y cBOix n1abopaTopHUX AoChiaKeHHsAX aBTopu Crisci
A, Barillaro MC BctaHoBUAY, Wwo L-PRF (6araTa ¢ibprHOm
y TpomboumTax i nerkounTtax) Ta ii noxigHi (A-PRF, i-PRF)
MOHa BMKOPWUCTOBYBATWU AIK OCHOBY CTOBOYPOBMX KAi-
TUH Npu pereHepauy,ii paH [22, 23]. LlikaBum € noeaHaH-
HA KiCTKOBO-MJIaCTUYHOro matepiany Ta PRF TexHonorii,
LLLO MOKe CTBOPHOBATM ONTMMaJIbHI YMOBU O/1A pereHe-
paLii KiCTKOBOi TKaHMHW. TaK, pe3ynbTatv AOCAIAMKEHb
Kim BJ, Kwon TK Ta iHWWX aHanisyBaaun 3amillaHuii 3 Tpu-
KanbLi docdaTom maTtpukc, H6aratuii TpombouuTamm
Ta ¢ibpuHom (PRF), i3 gofaBaHHAM peKoMbBiHaHTHOro
mopdoreHeTMyHoro 6inka (rhBMP-2) Ta lioro noteHui-
an AnAa NOCUNEHHA pereHepawii KiICTKOBOI TKAHWMHU NpU
cuHyc-nidTi [1]. MpoTe, icCHYtOYi HA CbOrOAHINMLLHINA AeHb
MeTOAMKM CBia4aTh, WO NOEAHAHHA KiCTKOBO-MAACTUY-
HOro MaTepiany 34iNCHIOETLCA B NepeBaKHin binbwocTi
3 iH eKkuinHUMKN dopmamm PRF. BKkasaHui nigxia, Buxo-
OUTb i3 piAKoi KOHCUCTEHUT, 36arayeHoi Nnasmu, Ha sKil
MOX/IMBO MOBHOL,IHHO 3aMilLaTh FpaHyAu maTepiany.

MpoTe, HeEAONIKOM TaKOi METOAMKM € BiACYTHICTb Me-
XaHiYHoT cTabinbHOCTI TaKoro ribpuaHOro, KOMbiHOBaHO-
ro ckaddonay. AHani3 iHWUX MeTOAMK, HaBMaKM, BKA3ye
Ha YTBOPEHHA MexaHi4YHo cTabinbHoro ¢ibpnuHoBOro re-
nenogibHoro Kapkacy nia vac ueHTpuoyrysaHHA. 3okpe-
ma, De Almeida Nébrega Correia Pascoal, M npoaHanisy-
Ba/IM MIiLHICTb Ha PO3PUB TakMX GiBPUHOBUX MATPUKCIB
[24, 25]. NpoTe, He3BaXKatOUM HA XOPOLLi MeXaHiYHi Bna-
CTMBOCTi, iHTErpyBaTM rPaHYyAN KiCTKOBO-MAACTUYHOIO
maTepiany y Takuii Buz renenogioHoro PRF HEMOXAMBO.

Ha Hawy AymKy, NoeAHaBLUM KiCTKOBO-NAACTUHHUI
MaTPUKC i3 MexaHiyHo cTabinbHum ¢ibpnHoBum PRF
3 OfHI€l CTOpoHM 3abe3neunTb CcTabinbHICTb TaKoro
ckaddonay npu cuHyc-nidpT TexHiLi, a 3 iHWOT CTOPOHMU,
3aBAAKKM daKToOpam pocTy, NpusBeae A0 CTUMyAALi pe-
reHepaLiii KiCTKOBOT TKAHUHMW.

Merta gocnigeHHs.

MopiBHATN edeKTUBHICTb 3acTocyBaHHA Chopmo-
BaHOro 3a po3pobneHo HaMW METOAMKO AemiHepa-
Ni3oBaHOro Ta MiHepanisoBaHoro ¢ibpuHO-KiCTKOBUX
ckaddonais npu cUHYC-NiPT TEXHIL,.

O6’eKT i meTOAM AOCNIAXKEHHA.

I3 MeTor 0CaaKeHHA KiCTKOBOI TKAHMHW Y LiHHIN gns
Hac BigLeHTPUYroBaHiv BepxHiin dpakKLii n1a3mm Kposi
nawieHTa 6yn0 BMKOPUCTAHO ¢iNbTp, BUIOTOBAEHUN i3
nerkoro 6iocymicHoro TuTaHoBoro cnaasy Ti-6Al-4V (Ma-

TeHT No 152966. A61L 33/00. Ony6s. 03.05.2023, 6ton.
Ne 18).

Ons KAiHiYHUMX gocnigykeHb 6ynum BigibpaHi 60 na-
uieHTiB Bikom Big 20 go 40 pokis 3 aTpodiasmu anbse-
ONAPHOro napocTka wenen. O6CTeXeHi Hamu XBOPi
6ynn NpakTMYHO 340poBi 6€3 cynyTHbOI COMATUYHOI
natonorii, 6e3 HaABHOCTI opTONeAUYHUX KOHCTPYKLN B
OinAHKax NpoBefeHHA XipypriyHoi Kopekuii, naTonoriy-
HOTrO CTaHy MPUCIHKA POTOBOI MOPOXHUHM, 3/10BXKNBAH-
HA TIOTHOHOMNANIHHAM, HE3a40BiNIbHOIO TiriEHOK POTOBOI
NOPOXHUHK, TO6TO daKTOpIB, AKI NPAMO UM onocepes-
KOBAHO MOIM 6 BNNIMHYTM Ha Pe3ynbTaTh NPOBEAEHUX
[OCNIAXEHb.

[na BM3HauyeHHA edeKTUBHOCTI po3pobneHoi Hamm
METOAMKM YCiX MaLiEHTIB po34inAnm Ha Asi rpynu. B
061ABOX rpynax BUKOPUCTOBYBAIM PO3POBAEHUI HAMK
NPOTOKON NiAroToBKM ¢ibpuHO-KicTKoBOro ckadpdonay
(nateHT Ne 156181. A61K 35/14, A61L 33/00. Ony6:.
22.05.2024, 6ton. Ne 21) i3 BUKOPUCTAaHHAM TUTAaHOBO-
ro ¢inbtpy. B | rpyny Bxogmnum (n=30) nauieHTiB, AKMM
NPOBOAWAN CUHYC-NIT TEXHIKY BiOMUM ONepaTUBHUM
[OCTYNOM, NpoTe 3a Po3pobAEHUM Hamu NPOTOKO/IOM
niarotoskn ¢ibpuHo-KicTkKoBoro ckaddonay i3 BUKO-
PUCTaHHAM KiCTKOBO-M/IAaCTUYHOTO MmaTepiany y dopmi
MiHepanizosaHoro rpaHynaty CenoBone® (BMpobHMLTBO
Cenobiologics Ltd) Ta i30ntotoyoi KonareHoBoi memb-
paHn CenoMembrane®. B Il rpyny sxoguan (n=30) na-
LiEHTIB, AKUM MPOBOAMNAN CUHYC-NIDT TEXHIKY BiOMUM
onepaTtMBHMM AOCTYNOM, NPOTE 3a PO3POBAEHUM HaMK
NPOTOKO/IOM MiAroToBKM GibpuHO-KicTKoBoro ckaddon-
Ay i3 BUKOPUCTAHHAM KiCTKOBO-M/IAaCTUYHOrO maTtepiany
y dopmi gemiHepanizoaHoro rpaHynaty CenoBone’
(supobHMLTBO Cenobiologics Ltd) Ta isontotoyoi Konare-
HoBOI membpaHu CenoMembrane’.

Po3pobneHa Hamn meToAMKa BK/tOYa1a nonepeaHin
3abip BEHO3HOI KpoBi y NaLlieHTa B NPobipKy 3 akTMBa-
Topom nnasmm MM Medic. [ani, B cepegnHy npobipku
Nnomillann TUTaHoBMI @iNbTp, nicas Yoro B NpobipKy
3acvnanu rpaHyauM miHepasnisosaHoro (I rpyna) abo ge-
MiHepanisosaHoro (Il rpyna) KicTKOBO-N/JacTUYHOTO Ma-
Tepiany CenoBone® npoaykKuii komnawii Ceno Biologics.
MpobipKy WiNbHO 3aKpUBaAW Ta NOMILLAAN B LEHTPU-
byry i 34iicHIOBaNM LeHTPUPYryBaHHA 33 HACTYMHUM
pexumom: 12 xBUAWH Ha wsmakocti 2500 o06/xs, 3
XBUAMHM Ha wemakocti 3000 06/x8. BKazaHUit pexum
LeHTpMdyYryBaHHA y NOEAHAHHI i3 3aCTOCYBaHHAM TUTA-
HoBoro ¢inbTpy 3abesneumB MOMKAMBICTb KOHAEHcau,i
maTepiany Ha TMTaHoBOMY inbTpi y BiAUeHTpUdyrosa-
Hilt BepxHilt ¢dpaKuii nn1asmm 3 HAaKOMUUYEHHAM epuUTPo-
LMTApHOT Macu B HUXKHIA TpeTuHi npobipkn. OTxe, y
BEPXHi NON0BMHI NPobipKn yTBOpMBCA cTabinbHuin ¢i-
6puHoBUIA cKadpPoa 3 KOHAEHCOBAHMM KiCTKOBO-MAac-
TUYHUM maTepiasiom. lToToBui cKaddong Buimanu 3
npobipKM Ta BHOCUAW B AiNAHKY KiCTKOBOI NAACTUKM,
3aKpMBalOYM 30111010400 KONareHoBo MmembpaHoto
CenoMembrane’ Bupo6HuuTteo Ceno Biologics (puc. 1).

Y Bcix mauieHTis | Ta Il rpynu npu onepawii cMHyc-ni-
T TEeXHIKM ByB NpoBeAeHUI KAAacUYHUIA OnepaTUBHUM
AOCTYN LWAAXOM KyTOMNOZAIGHOro po3pisy. 3a 4ONOMOoroto
HaniBcdepuyHoi cneujianbHoOi ppesn popmyBanu BiKHO
B AiNAHLUI APYroro npemonapa Ta Meploro monsapa is
HACTyNHUM BigcenapyBaHHAM C/M30BOI raliMopoBol Ta
imnnaHTauieto ckapdpongy mixk cAM30BOKH ramMopoBoOi
Ta KicTKoBMM noxkem. CN1M30BO-OKiCHUI OCKYT yKNaza-
/Y Ha Micue Ta dikcyBaau LWBaMMU.
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EdekTnBHICTL po3pobneHoi Hamu
METOAMKM OLiHIOBanM 3a e/eKTpo-
HHO MIKPOCKOMIYHUMM, KAIHIYHUMK Ta
PEHTreHONOTIYHMMU MOKA3HUKaMU.

[na aHanisy CTPyKTypu oTpuma-
HOrO HaMKM  KicTKoBO-¢ibpnHOBOrO
ckadpdonay 6yno npoBeaeHO CKaHy-
o4y eneKkTPoHHY Mmikpockonito (CEM)
NPWroToBaHWUX BignosigHUM cnocobom
npenapatis Ha obnagHaHHi JEOL — 25
TA-220 (Tokyo, Japan). NpenapaTtn ana
[OCNiAXKEHHA rOTyBa/IM BUCYLLYBaHHAM
METOAOM 33aMOPOXKEHHA MNEepPexosom
KPUTUYHOI TOYKW, NMPOBOAUAN MOPI3KY
nig pisHMM KYTOM i MOHTYBaNM Ha npe-
napaTHi CTOAMKKM NpU JONOMO3i enek-
TPOMNPOBIAHOrO KAeto, NiCNA YOro Hanu-
nann wapom (20 Hm) XimiyHO ymcToro
anomidito (npoba *°) B anapati BYI-
5M (BO SELMI, m. Cymun, YKpaiHa) gns
CKaHYIOYOi eNeKTPOHHOI MiKpocKonii 3
NPUCKOPIOYOIO Hanpyroto 15-25 KB B peXnmi nornmnHy-
TUX | BTOPUHHUX PO3CIAHUX ENEeKTPOHIB.

Y nauieHTiB Ak | Tak i Il rpynu KniHivHi pesynbtati B
nicnaonepauinHomy nepiogi OuUiHIOBaAW 33 TaKUMMK 03-
HaKamu, SIK MPUCYTHICTb UM BiACYTHICTb 6010, HABPAKY,
CTaHy Ta CTyMNeHA PO3XOAXKEHHA KPaiB paHW, BULINEHHA
ekcyaaty i3 niHii po3pisy. Komn’totepHy Tomorpadito
NpPoOBOAMM [0 OMNEpPaTUBHOrO BTPYYaHHA Ta yepes 6
Ta 12 micauis nicna nposeaeHOi onepaLii i3 HAaCTyNHUM
QHaNI30M CTPYKTYpM Ta LLiNIbHOCTI KiCTKOBOT TKAHWHM 3a
XayHcoingom MH (1919) (HU) B nporpamHomy 3abesne-
yeHi SimPlant Pro 11.04. 3 meTOl MOPIBHSAHHA NMOKas3-
HUKIB LWiNbHOCTI KICTKOBOiT TKAHMHWU MW BUKOPUCTANM AK
iHTaKTHI OiNAHKK Wenen, TaKk i 4OAATKOBO apXiBHI AaHi
Komn’toTepHoi Tomorpadii 30 MauieHTiB KOHTPOAbHOI
rpynu 6e3 natonorii KicTKOBOI TKaHWHWU LenenHo-au-
LeBOI AiNAHKW. 3 MEeTOI MOPIBHANbHOIO aHani3y CTPyK-
TYPW Ta LWiNbHOCTI KiCTKOBOT TKAHWHWM iHTAKTHOI KiCTKM,
OiNAHKKM aTpodii anbBeoNsAPHOro BiAPOCTKA NoB’A3aHOI
i3 BTpaToto 3y6iB Ta HOBOYTBOPEHOI KiCTKOBOI TKAHWUHM
nicna onepadu,ii, 6ys0 NpoBeAeHO CEKTOPA/IbHUI aHani3
BKa3aHMX MOKa3HUKIB Ha BEPXHIil LLeneni, a came, AinsH-
Ka pi3LiB Ta iKO/, 30Ha NPEeMOoNApIB, AiNAHKA MOAApPIB Ta
ropba BepxHboOi LWenenu. MapameTpu HOBOYTBOPEHOI
KICTKOBOi TKAHWUHW BU3HAYaNUCh NiHINHMMKM po3mipamu
LUMPUHK, BUCOTU Ta MIMBUHU Y TPbOX B3AEMO NepneHan-
KYNAPHUX HanpamKax. JocnigKeHHA NpoBOANNOCH 3rij-
HO 3 NpuHUMNamu enbCiHCbKOI aeKknapauii BcecBiTHbOT
OXOPOHW NpaB NOAMHU, KOHBeHUii Pagn €sponun npo
npasa NOAMHU | BiomeanuMHY Ta NONOXKEHHAM Bigno-
BiAHMX 3aKOHIB YKpaiHu. KoxeH nauieHT HagaB NMcbMo-
By iHpopMOBaHy 3roay Ha NPOBELAEHHA AOCNIAKEHHS, a
TaKOX 36ip Ta 06pobKy AaHMX.

CTaTUCTUYHMIA aHAJi3 YMCNOBUX AAHUX NPOBOAMUBCA
3a 4OMNOMOrOI0 NporpamHoro 3abesneyeHHsa Microsoft
Excel 2019 (Microsoft Office 2019 (Microsoft). Yci
KiNIbKiCHI AaHi, OTpMMaHi B [OCHiAXeHHi, Bignosiga-
1N HOPMAZbHOMY TUMY PO3MoAiny 3riagHo 3 Kputepiem
Wanipo-Yinka (Shapiro — Wilk’s) W test, Tomy ana npeg-
CTaB/IEHHA IX LeHTPaIbHOT TEHAEHL,IT BAKOPUCTOBYBABCA
iHTepBan (Mtm): cepegHe apudmeTnyHe (Mean) * cTaH-
OapTHa NoxmbKa. 15 OLiHKM BiporigAHOCTI BiaMiHHOCTe !
B OTPMMAHUX pe3ynbTaTax y NOPIiBHAHHI 3 KOHTPO/IbHO
rpynot BMKOPUCTOBYBABCA NMapaMeTPUUHUNIA t-KpuTepiin

A B

PucyHok 1 — KniHiuHuii eTan npoBeAeHHA JOCNiAXKEHHA: A — TUTAHOBUIA GiNbTp i3 rotoBUM
$i6puHo-KicTKOBUM cKadpdonaom; B — BHeceHHA maTepiany y AiNAHKY KiCTKOBOI nnactu-

KKU. OpuriHanbHUii GOTO3HIMOK.
(kpuTepiit CTbtogeHTa). BiporigHicTb pisHULI B AKICHUX
OaHUX MK Tpynamu MOpiBHAHHA BM3Hayanaca 3a pe-
3y/bTaTaMM PO3PaxyHKY KpUTepito Xi-KBagpaT 3 Nonpas-
Koto ENiTca Ha HenepepBHicTb. BiporigHum BBaxkanoca
3HayeHHsa p<0,05.

Pe3ynbTaTu gocnigyKeHHA Ta ix 06roBopeHHs.

Ha pocnigskeHnx Hamu npenapartax Bigmivyanance op-
raHi3oBaHi HUTKM GibpKHY, AKI WBUAKO YTBOPIOIOTLCA i
pasom i3 nceBLoONOAIAMM TPOMBOLMTIB BUABAAIOTLCS Y
BUMNAAI rycTo nepensieTeHoi CiTku (puc. 2), aka moxke
CNYKUTU HAZiINHOK KapKaCHOK KOHCTPYKLLIEID A1 KOH-
conipauii Ak 3 ocTeobnactamu, AKi MirpytoTb y Kapkac,
TaK i CITKOW, WO CKAEKE anoreHHMn matepian. Lle B
CBOIO Yepry CTBOPHE BCi YMOBM AN KOHTAaKTHOrO OC-
TeoreHesy, KOAW B TaKUIA MIKPOBOSIOKHUCTUIA MATPUKC
BPOCTalOTb remokaninapu i Biabysaetbcs MmiHepanisa-
LA OCCEIHOBMX BONOKOH, AKI MacoBO MPOHMKAKTb Yy
anoTtpaHcnnaHTaT (puc. 3).

TakMn MaTPUKC MONKe CTaTU OCHOBOK A/A YTBO-
PEHHA 3aMKHYTUX FeHepasibHUX NAACTUHOK HaBKO/IO
aNoTpaHCcnAaHTaTy B MpoLeci HeoocTeoreHesy nicns
TpaHcnnaHTauii ¢ibpuHo-KicTKoBOro ckaddonga B one-
pauiliHe none.

BKkasaHi pe3ynbTaTh y3rof)KylTbCA 3 HU3KOK 3a-
rafibHOBIAOMMUX aKTiB, fAKi CBiAYaTb NPO HAABHICTb Yy
KICTKOBI i TKaHUHiI OCTEOHIB i reHepasbHUX NAACTUHOK,
AKi CKNaJaloTbCA 3 BMOPALKOBAHMX MJIACTiB OCCEIHOBUX

RSN I A AR

PUCYHOK 2 — 3aranbHuii BUrnAg npenaparty 3 TpombouuTapHoio
macoto. Metoa: CEM. Mpuckopiotoua Hanpyra: 15kB. OpuriHanbHe
36inbweHHA: x5200. MacwtabHuii Bigpi3ok = 2 MKM.
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PUCYHOK 3 — KOHTaKTHMIA ocTeoreHes: A — GpparmeHTH aloKiCTKH i3 Tpom6oLMTapHOIO
Macol0 3 YTBOPEHOIO ryCcToto CiTKOI $i6pMHOBUX BONOKOH; B — dikcauia Tpombouurie y
citui ¢pibpuHoBUX BoNoKoH. MeTog: CEM. Mpuckopiotoua Hanpyra: 25 KB. OpuriHanbHe

36inbleHHs: A — x1000; B — x1500. MacwtabHuii Bigpisok =10 mkm.

3 HbOrO BWAHO, WO HanbinbWKUI
NMOKa3HUK LWiNbHOCTI KiCTKOBOI TKAHWMHM
BigMivaBcA y PpoHTanbHIM AinaHui B
30Hi pi3uiB Ta ikon. CTPyKTypa KiCTKO-
BOi TKAQHWMHM BKa3aHOi 30HW XapaKTe-
pusyBanacb ApPibHUM TpabeKkynapHUM
MaJIIOHKOM i3 TOHKMM KOPTUKAJIbHUM
LIAPOM KiCTKW. BKasaHWI KicTKOBUM
Ma/IlOHOK TAKOX MpPOCNiAKOBYBABCA i
B AiNAHLI NpemonApis BepxXHbOI Lie-
nenu, Ae WiNbHICTb KiCTKOBOI TKAHMHU
ctaHoBMNa 568,83+18,12 HU i3 He3Hau-
HOO, NpPOTE BIPOriAHOK pPi3HULED i3
rnonepegHboOd aHAaTOMIYHOK 30HOH.
( [lelwo MeHWMn MNOKasHWUK LLiIbHOCTI
479,38+28,96 HU Bigmivasca y monap-
Hil 30Hi, Ae TpabeKyNAPHUIN MANOHOK
6yB pgewo 6inbW NOpPUCTMM, npoTe
i3 6iNbll BMPAKEHMM KOPTUKANbHUM
LWapoM KiCTKOBOI TKaHWHW. Halibinb-

[

Wwoto 3a nopucTicTio byna 30Ha ropba

o <0,002 <0,001
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PesynbtaT NpoBeAeHOro  nopis-

600 | 779 HANBHOrO aHani3y nokasas Bigobpaxe-
Hi y Tabnuui 1.

ESOG ] B pisui-ica OTXKe, AK BUAHO i3 JaHWX Hasege-

HUX y Tabnuui 1 y nauienTiB i3 BTpaToto
3y6iB CYTTEBMX 3MiH MO LWiNbHOCTI Ki-
CTKOBOI TKQHWMHM Yy MOPIBHAHHI i3 rpy-
MO KOHTPOJIIO He BiAMIYanocCb, OKpim
OiNAHKM  MonApiB. Y BKasaHih 30Hi
LLiNbHICTb KiCTKOBOI TKAHWHM Biporia-
HO BiApPI3HANACL Bif IHTAKTHOI KiCTKO-
BOI TKAHWHW. BKasaHMI GaKT, Ha Hawy
AYMKy, 0bymoB/ieHUIA 6inblu BUpake-

B mpemosspu
B Mosipu

6yrop

PUCYHOK 4 — AHanNi3 AaHMUX LWiNbHOCTI KiCTKOBOI TKAHUHU BEPXHbOI LWenenu

B rpyni KOHTpoAio.

BOJIOKOH, B KOXXHOMY 3 AKUX HAaNpPAMOK BOJIOKOH B3a€EM-
HOMapanenbHUN | 3aBXAW NepneHANKYNAPHUIA A0 Ha-
CTYMHOrO i nonepeaHbOro NAacTy.

OKpemnmmn aBTOpamm BCTAaHOBEHO, LLIO B OCHOBI Ta-
KO0 PeMOJe/NItoBaHHA BEJIMKY PO/b Bifirpae xapakrep
NOBEPXHi aNN0TPaHCMIAHTaTY, WO MK Bi3yanidyBann 3a
ponomoroto CEM-meTtogy. [laHi HaykoBoi niTepatypu
BKa3ytoTb, LLIO CaMe TakKi NoBepxHi € Halbinbw npuaat-
HUMW 0719 PO3BUTKY NPOLLECiB KOHTAKTHOTO i ANCTAHTHO-
ro octeoreHesy [26].

MopiBHANBHUI CEKTOPANbHWUIA aHani3 CTPYKTypW Ta
LWiNbHOCTI KiCTKOBOT TKAHMHM BEPXHbOI LWeenn naLieH-
TiB 40 NPOBeAEeHOro NiKyBaHHA NOKa3aB CYTTEBI BigMiH-
HOCTI MiX cobolto, WO NOoKa3aHO Ha PUCYHKY 4.

Tabnuusa 1 - MopiBHANbHMIT NOCErMEHTapPHUIA aHani3
WiNbHOCTI KiCTKOBOI TKAHUHU B oguHULAX XayHcdinga

y nauieHTiB nicnAa BTpaTth 3y6is

HUMW 3MiHaMM 3i CTOPOHU CTPYKTypu
KICTKOBOI TKaHWH L€l aHAaTOMIYHOI Ai-
NAHKW Y NOPIBHAHHI 3 IHLMMM 30HAMMU.
Lle niaTBepAsKeHOo Binbll NOPUCTOI CTPYKTYPOIO KiCTKO-
BOi TKAHWHW BKA3aHOi 30HW.

AHanis KniHiyHMx ganux | Ta |l rpynu He nokasas
CYTTEBOI pi3HULi MixX oboma rpynamu. Tak, Ha 3-y aoby
obcTexkeHHA y Bcix nauieHTis | Ta Il rpyn Bigmiyanocb
HAapOCTaHHA Ko/faTepanbHOro Habpsky. Tak, 3 ycix 30
nauieHTis Il rpynn, y 4 (13,3%) Bigmiyanncb HesHauHi
BUAINEHHA 3 nicaaonepauinHol paHW Mo NiHii po3pisy.
Hatomictb y | rpyni Tinbku y 3 (10%) nauieHTis y BuLe
BKa3aHOMYy TepMiHi 3’ABUAINCb HE3HAYHi Cepo3Hi BUAi-
JIeHHA 3 onepaLiliHoi paHu, a came, 3 NiHii po3pisy. Mo-
Aanblla gMHaMiKa BKasyBana, Wo Ha 6-7 gobu nicna cu-
HYC-NidT TEXHIKM Ta KiCTKOBOT NIACTUKM TiNbKM y 2 (6,6%)
nauieHTis Il Ta | rpynu we Bigmiyanncb He3Ha4vHi BUAI-
NIeHHA 3 onepauinHoi paHKU. TakoX NOTPI6HO BiaMi-
TUTK, WO Yy nauieHTis Il rpynu, y Akux 6ynun 3ananbHi
3MiHM, TAaKOX BiAMIYaNUCb TaKi CMMNTOMM, AK 3a-
KNa4eHICTb Ta BUAINEHHA 3 HOCA, BiAYYTTA BAXKKOCTI

Ta 6inb B NiJOYHIN AinAHLI Ha cTOPOHI onepalii, Wwo
BKa3yBa/i0 Ha 3aMa/ibHi 3MiHM Yy raliMoOpOBii nasyci.

MoBTopHWI ornag Ha 12-14 pobu nichs onepa-
TUBHOIO BTPYYaHHA NOKa3aB, WO Y PELUTH NALLIEHTIB
I Ta Il rpyny Ha BKa3aHMX TepMiHax noAanblumnx 3a-
NanbHUX 3MiH He Bigmidyanocb. OTXKe, aHani3yo4un
KNiHIYHWI nepebir y nicnaonepauiiHomy nepioai
noTpibHO BIAMITUTM, WO BKasaHi 3amajsbHi 3MiHW

[inAHKW BEpPXHbOI prn.a KoHTponbHa B!pOI’i,CI,HiCTb
wenenu 3 afeHTiamMMn rpyna MiX rpynamm
Pi3ui Ta ikna B/ 627.97+15.62 | 643.10+13.18 p>0.05
Mpemonsapw B/ 554.17+14.48 | 568.83+18.12 p>0.05
Monspu s/u, 303.52+19.96 | 479.38+28.96 p<0.001
fop6 8/ 271.97+20.03 | 276.79+22.23 p>0.05
MpumiTka: B/L — BepXHSA Wenena.
564

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meguuunn — 2025 — Bun. 3 (178) / Bulletin of problems in biology and medicine — 2025 — Issue 3 (178)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



CTOMATO/OrIA / DENTISTRY

moran 6yTn noB’A3aHi i3 nopyweHHAM
uinicHocti cnn3oBoi 06010HKK raimo-
pOBOI Masyxu Ta NoganbWKM ii iHDIKy-
BaHHAM.

Mpn peHTreHoNOriMHOMY aHanisi
CTPYKTYPMU KiCTKOBOI TKAHMHWM NPAKTMY-
HO Y BCix MauieHTiB | rpynu aKk Ha 6-my,
TakK i Ha 12-my micAui nicna nposeaeH-
HA CUHYC-NIT TEXHIKM BigmivyaBca BU-
paxeHuit TpabeKkynapHWiA, npote Mmic-
LAMKW KOMMAKTHUI, MantOHOK KicTKOBOT
TKQHWHK i3 cPOpPMOBaHMM CTPYKTYPHO
LinicHUM ayrmeHTaToM. B pesakux pgi-
JNIAHKaxX BiAMIYannCb ABMLLA rinepocTo-
3y. AHani3 BUCOTM Ta LUMPUHU ayrMeH-
TaTy NOKa3aB CTabinbHiCTb CTBOPEHOroO
HaMW KapKacy Ta 3Ha4YHWW NpUpIcT Big,
8 0o 12 mm. MpoMmixKRy, AKUi 6u cBia-
YMB NPO CMNOSYHHOTKAHUHHY Kancyny y
30Hi KOHTaKTy ayrMeHTaTy Ta KiCTKOBO-
ro NIoXKa y BCix 28 nauieHTiB | rpynn He
Bigmivyanocb. HatomicTb, y nauieHTis Il
rpynu Bigmivascs cTabinbHUIA ayrmeH-
TaT 3 ApibHUM TpabeKynAPHUM MantoH-
KOM KiCTKOBOi TKaHMHM 6e3 BUpaKeHnxX
O3HAK KOMMaKTM3aLlii Ta rinepocrosy.
MapameTtpu ayrmeHTaTy y Il rpyni Takox
NoKasann MNPUPICT KICTKOBOI TKaHMHWU
Big 7 A0 13 mm, NpoTe y YaCTUHM nau,i-
€HTiB 13 (46,42%) Il rpynu Bigmiyanacb
6inbll oAHOpiAHA KiCTKOBa TKaHMHa
6e3 BMpPaXKEHMX MPOMIXKKIB MiXK Tpabe-
Kynamu. MNpu aHanisi ctyneHa BigHoOB-
JIEHHA KOPTUKANbHOTO LWapy KiCTKOBOI
TKAHMHU Yy 30HI dOpMyBaHHA onepa-
TMBHOTMO AOCTYyny MOTPIGHO BiAMITUTH,
wo y | rpyni nauienTis y 22 (78,57%) Bigmivanocb nosHe
BigHOBNEHHSA, Y pewTn 6 (21,42%) Bigmiyanacb 4yacTKko-
Ba pereHepauia. Y Il rpyni BKazaHa No3MTMBHA ANHaAMIKa
TAKOX BigMiyanach y 6inbliocTi nawieHTie 24 (85,71%), y
pewTn 4 (14,28%) KOPTUKaNbHA NAACTUHKA NPAKTUYHO
He BigHoBMANACh (puc. 5).

AHani3 AMHaMIiKM MOKA3HUKIB LLiNBbHOCTI KiCTKOBOIT
TKaHMH B nicnaonepauiiHoOMy nepiogi MoKasas AeAKy
pisHuLUo MixK | Ta |l rpynamm nayieHTiB AK Ha 6-My TaK i
Ha 12-my micausax cnoctepeskeHHsa (Taba. 2).

TaK, Ha 6-my micaui nicnA npoBeaeHOro onepaTms-
HOrO BTPYYaHHA B | rpyni NaLieHTIB y MOPIBHAHHI 3 KOH-
TPOJIbHOIO FPYNOI0, BKAa3aHi MOKA3HMKM LWibHOCTI Byan
BiporigHo Buwmmm p<0,001 Ha 51,42% y | rpyni Ta BCbO-
ro Ha 4,99% y Il rpyni. Takox, y nopiBHAHHI 3 |l rpynoto,
MOKa3HMKM LLLINbHOCTI KiCTKOBOI TKaHWHM B | 6ynun BULLK-
MU Ha 44,21%. BKa3aHa pi3HMLA NOKA3HUKIB LWiNbHOCTI,
Ha Hally AYMKY, 0bymoBaeHa 3 OAHIEl CTOPOHWN NpUCYT-
HICTIO MiHEpPani30BaHOrO KiCTKOBO-NIACTUYHOIO MaTepi-
any B | rpyni, a 3 iHWOI CTOPOHM FiNEepPOCTO30M Ta KOM-
NaKTM3aLLIEI0 CTPYKTYPU KiCTKOBOI TKAHMHM, LLO
TaKOX Bigmivanocs y | rpyni. MpoTe, HaABHICTb
TpabeKrynapHoi CTPYKTYpW, AK B | Tak i Il rpynax,
Ha Hally AYMKY, NOB’A3aHO 3 yTBOPEHHAM MOB-

13,10mm

PucyHoK 5 — TpaHcBep3asibHa PeKOHCTPYKLiA (Komn’oTepHa Tomorpadin): A — | rpyna
(cTaH fo onepatuBHOro BTpy4aHHs); B — | rpyna (6 micauis nicna onepatMBHOro BTpy4YaH-
HA); C— 1l rpyna (6 micAuis nicna onepatusHoro BTpyyaHHs); D — Il rpyna, Bisyanisauis
LWiNbHOCTI KICTKOBOT TKAHUHU B PEXXUMi NCeBAOKONIPHOCTI (6 micAuiB nicha onepaTMBHOro

BTPY4aHHsA).

pe3ynbTat mir 6yTM 06ymoBAEHUI 0COBANBOCTAMMU TPU-
BMMIipHOi opraHi3auii $pibpMHOBMX BONOKOH Y MOEAHAH-
Hi i3 rpaHynammn KiCTKOBO-NIACTUYHOrO maTepiany, Lo
KOHOEHCYBaNUCh Mif, Yac UeHTpUyryBaHHA 3aBAAKM
KOHCTPYKLii dinbTpy, camoro pexxmmy LeHTpudyrysaH-
HA Ta IHOAYKTMBHMMM BNACTUBOCTAMM camoro ckaddon-
ay. OaHnii GaKT TakoXK niaTBepArKyBaBCcA pesy/ibTaTamu
CKaHYO40i eNeKTPOHHOI MiKPOCKONii, AKa BKa3yBana Ha
ciTyacTty opraHisauito GpibpMHOBOro MaTpmKCy.

Came OCTeOIHAYKTMBHI BMACTMBOCTI CTBOPEHOro
Hamu ckaddongy, Ha Hally AYMKY, MOXKYTb TaKOXK 3abe3-
neyyBaTy PiBHOMipHE NMPOPOCTAHHA CyAWUH HA BCbOMY
06’eMy ayrmeHTaTy, WO CTBOPIOE YMOBM A4 NPULLIBUA-
LLEeHOro pemoAe toBaHHA Ta ocTeoreHesy. po ue Takox
CBiAYNTb | AMHaMIKa Ha 12-my micAui micna onepaTMBHO-
ro BTPyYaHHA, ge y | rpyni WinbHiCTb KiCTKOBOI TKAHUHM
BiporiaHo p<0,001 3HM3mMnacb Ha 11,92%. HatomicTb, y
Il rpyni, e B cknagi ckapdonaa npUcyTHIN gemiHepa-
Ni30BaHWUI ocTeoNNaCTUYHKUI MmaTepian, Ha 12-1 micaupb
nicna onepawuii, HaBNaku BiAbynocb 36iNblUEHHA Winb-
HOCTi KicTKM Ha 23,28% [AeHCUTOMETPUUYHUX MOKA3HU-

Tabnuusa 2 — MopiBHANBbHUIT NOCErmeHTapHUIA aHani3
LWiNbHOCTI KiCTKOBOI TKAHUHU B oguHULUaX XayHcdinga

y NaUi€HTIB Nicnsa onepaTtMBHOIO BTPYYaHHA

HOU,iHHOI CTPYKTYPHO c¢opMQBaHo'|' I-(iCTKOBO'I' Tepmitn I rpyna Il rpyna KoHTpob P (I-l)
TRaRUFAW, BIANOBIAHO A0 ApXITEKTORIKM KOR- 6 micaui 725.90+17.68* 503.34+10.74 479.38+28.96 0.001
[eHCOBAHOMO HaMM Mif yac LeHTpudyrysaHHa | MICALE 20417 =200 30128 p<d.
maTepiany i3 4acTKkoBol pe3opbuiero miHe- |12 micauis 639.34+15.14* | 620.55+14.72* 479.38+28.96 p>0.1
panisoBame rpanyn MaTepiany. TakoX TaKUM Mpumitka: * — BiporigHicTb Npyu nopisHaHHI | Ta |l rpyn 3 KOHTponem.
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KiB, WO 6yno BiporigHO NiATBEpPAKEHO. 3POCTaHHA Nno-
Ka3HMKIB LWLiNbHOCTI KiCTKOBOI TKAHMHM Ha 12-my micAui
y Il rpyni, Ha Hawy AyMKy, 06ymoBNeHO 36iNblUeHHAM
MiHepanisauii HOBOYTBOPEHOI KiCTKOBOi TKAHMHKU. HaTo-
MiCTb, y | rpyni Ha 12-my micAL 4OCNIAKEHHA 3HUKEHHA
NOKa3HWKIB MiHepanbHOI LWiALHOCTI CBIAYUTL MPO Mno-
Aanblly pe3opbuito MiHepanizoBaHUX rpaHyn maTtepiany
Ta TpaHCchOPMALLO CTPYKTYPU KiCTKOBOT TKAHUHM i3 3a-
BepLeHHAM ii popmyBaHHA.

AHani3yroum BKaslaHi pesynbraTv nicasonepauiiHo-
ro nepiofy NoTpibHO BiAMITUTM, LLO NOEAHAHHA OCTEO-
iHOYKTUBHUX KOMMOHEHTIB, TakMX AK daKTopu pocTy 3
OCTEOKOHAYKTMBHUM KapKacoM, Ha Haly AYMKY, MOXKe
6yTM OO4HMM i3 KAOYOBUX eNeMeHTiB, Wwo 3abesneuye
ONTMMasbHUIN MeTaboni3M B 30HI KiICTKOBOrO ayrmeHTa-
TY 3 MiHepanisoBaHMM KOMMOHEHTOM, 3 OAHI€EI CTOPOHMU
BM/IMBAOYM Ha TpaHCchOpMaLilo CTPYKTYPOBaHOrO ria-
poKcManatuTy Ta TpuKanbLii-pochaTty, npote 3 iHWOI
— NOAOBXKYHOUYM NEBHUM YMHOM MPOLLEC PEMOAENIOBAH-
HA KiCTKOBOI TKaHMHW. 3 iHLWOI CTOPOHM, ONTUMI3aLiA
KiCTKOBOro meTabonismy TaKOX MoKe 3abesnevysaTu
i npouec ocudikaLii HOBOYTBOPEHOI KiCTKOBOI TKaHMHMU
33 paxyHOK amop¢Horo docdaTty KanbLito B 30HI KicT-
KOBOi MAACTUKM 3 AeMiHepasi3oBaHUM iHAYKTUBHUM

KOMMOHEHTOM, O ONTUMI3YE TEPMIHU PEMOAENIOBAH-
HA KICTKOBOI TKAHWHM Ta MEBHMM YMHOM CKOPOYYE Yac
NiAroTOBKM KiCTKOBOTO /10%Ka A0 NOAANbLUIOT iMMIaHTaLLl.
OTpuMaHi pe3ynbTaTv BiAHOBNEHHA KiCTKOBOI TKaHWHMU
OeLLo Bigpi3HANUCH Bifg, pe3ynbTaTiB iHWUX BYEHUX, AKI
3aimanncb AaHoto npobaemaTukoto [5, 6, 7].

BucHoBKM.

1. OTpuMaHuii Hamu CTabiNnbHUI KOoMbBiHOBaHMI
ckadpdong Bonogie BUPaKEHMM OCTEOKOHAYKTUBHUM Ta
OCTEOiIHAYKTUBHMUM e(DeKTOM, WO BifoOpaKaeTbCa y Bia-
HOB/IEHHI KiCTKOBOT TKAHWHM Ha BCiM NaowW,i ayrmeHTaLii
B APYril rpyni nayiexTis.

2. MNpoBeageHi HaMK PEHTIeHO/ONIYHI A0CNIAXKEHHSA
BKa3yBasM Ha GopMyBaHHA KiCTKOBOT TKaHWMHU, Habau-
YKEHOI A0 IHTAaKTHOI KiCTKM, NpW 3aCTOCYBaHHI AemiHepa-
Ni30BAHOrO KOMMOHEHTY.

MepcnekTMBM NOAANBLUNX JOCNIAMKEHD.

BuBueHHA 3aKOHOMIpHOCTEN peakTMBHOI nepeby-
O0BM KiCTKOBOI TKAHMHW 3 METOI BCTAHOB/IEHHA ONTU-
MaNbHUX TEPMIHIB NMPOBEAEHHA OCTeoiMNAaHTaLii AnA
BiZLHOB/MIEHHA LiNnicHOCTi 3y6HOro psay Ym B AKOCTi onop-
HUX MYHKTIB MNPV BCTAHOB/IEHHI HE3HIMHUX OpTONneany-
HUX KOHCTPYKLA.
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MOPIBHANBHUA AHANI3 PE3YNILTATIB 3ACTOCYBAHHA KOMBIHOBAHOIO MIHEPA/II3OBAHOIO TA AEMI-
HEPANI3BOBAHOIO ®IBPUHO-KICTKOBUX CKA®DOAIB MPU CUHYC-NTIPT TEXHILLI

Yeniii A. O., MaHTyc A. B., Poxxko M. M.

Pe3stome. Ha cbOrogHilWHiN AeHb CUHYC-NIT TEXHIKA 3aiMA€E OAHE i3 HAMMOLWMPEHIWNX MaHiNyAsaLii gna 36inb-
LWEeHHA BUCOTU a/IbBEO/IAPHOIO BiAPOCTKA BEPXHbOI Liesenu. BKaszaHa TexHika noTpebye 3acTocyBaHHA iMNIaHTa-
LiMHUX maTepianiB Ha OCHOBI TpMKanbLUin-docdaTy Ta rigpoKcManaTuTy ANa AO0AATKOBOI CTPYKTYPHOI NigTPUMKM
npw BiAHOBAEHHI KiCTKOBOI TKaHMHU. [1poTe, NpU 3aCTOCYBaHHI BULLLE BKA3aHMX KICTKOBO-NAACTUYHUX MaTepianis,
BMHUKae Nnpobaema BifHOBNEHHA NOBHOLIHHOT CTPYKTYPU KiCTKOBOT TKAHUHM. Lle NoB’A3aHO i3 TaKUMKN MOMEHTaMK,
AK HECBOEYACHA Aerpagauia rpaHyn matepiany i3 HaCTYMHMM PO3BUTKOM TiNepocTo3y KiCTKOBOI TKaHMHM abo ¢op-
MYBaHHSA CNOAYYHOI TKAHWHM HAaBKO10 iIMNIAHTOBAHMX FPaHy.

MeTa gocniarKeHHa — NopiBHATU ePEeKTUBHICTb 3aCTOCYBaHHA CPOPMOBAHOIO 3a PO3PO6SAEHO HAMU METOAM-
KO MiHepani3oBaHOro i AemiHepanizoBaHoro GpibpMHO-KICTKOBUX CKapdoNAiB NpU CUHYC-TIDT TEXHILL.

Ons KniHiYHUX gocniarkeHb bynn BigibpaHi 60 xBopux Bikom Big 20 Ao 40 pokiB 3 aTpodieto abBEONAPHOTO
Bi4pOCTKa BEPXHbOI Wwenenu. Yci nauieHTn 6ynun po3gineHi Ha | Ta Il rpynu, AKMM NpoBOAMAK onepaLito CUHYC-NidT
TEXHiKy Ta KiCTKOBY NiacTUKy ckadhdbonaom npurotoBaeHMm 3a po3pobaeHnm Hamu npoTokonom. Mpote, B | rpyniy
CK/1aZ, MaTPUKCY BXOAMB MiHEpani3oBaHUM KOMMNOHEHT, a B Il rpyni — gemiHepanizosaHuii. HaBeaeHi Hamu pesynb-
TaTU NicnsonepauiiHUX KAiHIYHUX Ta PEHTIEeHONONYHNX A0CAIAXKEHDb NiATBEPAKYOTh eDEKTUBHICTL PO3pobaEHOI
HaMK MmeToauKu, AK B | Tak i Il rpyni. JaHa epeKTUBHICTb NiaTBEPAKYBaANACb NO3UTUBHUMMW PE3YNLTATU CUHYC-NIdT
TEXHIKM Yy nepeBakHin b6inbliocTi nauienTis | Ta Il rpynu. Mpo ue cBigYMB BUPAXKeHUM TpabeKkynapHUI, npoTe no-
OEeKyAM KOMMAKTHMM 3 FinepoCcTo30M, MasllOHOK KICTKOBOI TKAHMHM WinbHicTio 725,90+17,68 HU i3 cdopmoBaHmm
CTPYKTYPHO LiNICHUM ayrMeHTaToOM, WO AaB 3HAaYHWUI NpupicT BucoTu Big 8 4o 12 mm. HatomicTb, y Il rpyni HaBnakw,
winbHicTb 503,34+10,74 HU Ta cTpyKTypa LinicHO cpopMOBaHOro ayrmeHTaTy BignoBigana iHTaKTHIlM KiCTKOBIM TKa-
HUHI i3 Ti npupocTtom g0 13 mm.

OTKe, OTPUMaAHUI Hamm cTabinbHUI KOMBIHOBaHWI ckaddons BONOAIE BUPAKEHNMM OCTEOKOHAYKTUBHUM Ta
OCTEOIHAYKTUBHUM edeKTOM, Lo BiaobpakaeTbCa y BifiHOBAEHHI KiICTKOBOT TKAHMHW Ha BCilt N0l ayrMmeHTaLii B
0bmaBox rpynax nauieHTiB. MNpoBeaeHi HAMW PEHTreHO/IONYHI A0CNiAXKEHHA BKa3yBanM Ha GOpPMYyBaHHSA KiCTKOBOI
TKAHMHU, HAabAMKEHOT A0 iIHTAKTHOT KiCTKM, NPU 3aCTOCYBaHHI AeMiHepPani30BaHOTO KOMMOHEHTY.

Knto4oBi cnoBa: KiCTKOBA TKAHWHA, pereHepaLia KicTKoOBOI TKAHWMHU, CUHYC-MiDT, KICTKOBO-NAACTUYHUIA MmaTepiar,
KiCTKOBA M1aCTUKa.

COMPARATIVE ANALYSIS OF THE RESULTS OF COMBINED MINERALISED AND DEMINERALISED FIBRIN-BONE
SCAFFOLDS USE IN SINUS-LIFT TECHNIQUE

Cheliy A. O., Pantus A. V., Rozhko M. M.

Abstract. To date, the sinus-lift technique is one of the most common manipulations for increasing the height
of the alveolar process of the upper jaw. This technique requires the use of implant materials based on tricalcium
phosphate and hydroxyapatite for additional structural support during bone restoration. However, when using the
above-mentioned bone-plastic materials, there is a problem of the full structure of bone tissue restoration. Such
issues may be attributed to the premature degradation of the material granules, which can result in the development
of bone hyperostosis or the formation of connective tissue around the implanted granules.

The aim of the study is to compare the effectiveness of the use of demineralised and mineralised fibrin-bone
scaffolds formed according to the method developed by us, during the sinus-lift technique.

For clinical trials, there were selected 60 patients aged 20 to 40 years with atrophy of the alveolar process of the
upper jaw. All patients were divided into groups | and Il, who underwent sinus-lift surgery and bone grafting with
scaffold prepared according to our protocol. However, in group |, the matrix included a mineralised component, and
in group I, a demineralised component. Our results of postoperative clinical and radiological studies confirm the
effectiveness of the methodology developed by us, both in group | and group II. This effectiveness was confirmed
by positive results of sinus-lift technique in the vast majority of patients in groups | and Il. This was evidenced by a
pronounced trabecular, but sometimes compact with hyperostosis, bone pattern with a density of 725.90+17.68 HU
with a structurally integral augmentation, which gave a significant increase in height from 8 to 12 mm. In contrast,
in group I, the density of 503.34+10.74 HU and the structure of the integrally formed augmentation corresponded
to the intact bone tissue with an increase of up to 13 mm.

Consequently, our stable combined scaffold has a pronounced osteoconductive and osteoinductive effect,
which is reflected in the restoration of bone tissue over the entire area of augmentation in both groups of patients.
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Our radiological studies indicated the formation of bone tissue close to intact bone when using the demineralised
component.
Key words: bone tissue, bone tissue regeneration, sinus-lift, bone-plastic material, bone grafting.

ORCID and contributionship / ORCID asTopa Ta A0ro BHeCOK A0 cTaTTi:
Cheliy A. O.: https://orcid.org/0009-0006-4718-8508 A8

Pantus A. V.: https://orcid.org/0000-0002-5245-8836 £

Rozhko M. M.: https://orcid.org/0000-0002-6876-2533 B¢

Conflict of interest / KoHdnikT iHTepecis:
The authors declare no conflict of interest / ABTopu 3aaBAAOTb NPO BiACYTHICTb KOHGAIKTY iHTepecis.

Corresponding author / Agpeca ans KopecnoHaeHu;ji

Cheliy Anton Oleksandrovych / Yeniit AHTOH OnekcaHapoBuy

Ivano-Frankivsk National Medical University / IBaHO-®paHKiBCbKUIA HaLLiOHANbHUI MeAUYHUIA YHiBEPCUTET

Ukraine, 76018, lvano-Frankivsk, 2 Halytska str. / Agpeca: YkpaiHa, 76018, m. IBaHO-PpaHKiBCbK, ByAnuA Manmub-
Ka 2

Tel.: +380500807893 / Ten.: +380500807893

E-mail: cheliyanton@gmail.com

A —Work concept and design, B — Data collection and analysis, C — Responsibility for statistical analysis, D — Writing the article, E — Critical review,
F — Final approval of the article / A — koHuenuis po6oTn Ta aun3aitH, B —36ip Ta aHani3 gaHux, C — BiANOBIAabHICTb 3a CTaTUYHKIA aHani3, D — Ha-
nucaHHaA cTaTTi, E— KpUTYHUiA ornag, F — ocTaTouHe 3aTBePAKEHHA CTaTTI.

Received 02.05.2025 / Cmammas Hadiiliwna 02.05.2025 poky
Accepted 15.08.2025 / Ctatta npuitHaTa Ao ApyKy 15.08.2025 poky

568 ISSN 2077-4214. Bicnuk npo6nem 6ionorii i meguuynm — 2025 — Bun. 3 (178) / Bulletin of problems in biology and medicine — 2025 - Issue 3 (178)
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



