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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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3. Submitted material must include a coverage of a topical subject, research methods, results,
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Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Aim: The aim of the study was the clinical study of the
framework ability of the PRF scaffold obtained by simultaneous
centrifugation of the patient’s blood and bone-plastic material.

Materials and methods: A total of 60 patients, aged between
20 and 50 years, with radicular cysts of the jaws, were selected
for inclusion into the clinical studies. All patients were divided
into groups I and II, who underwent cystectomy and bone plastic
surgery according to the standard technique using mineralized
CenoBone®. However, group II used a scaffold prepared
according to the protocol developed by us (patent Ne136410 and
patent Nel156181) using a titanium Ti-6Al1-4V filter developed
by us (patent Ne 152966).

Results: The results of the aforementioned postoperative
radiological examinations confirm the efficacy of the filter,
and the technique devised by our research team, which enables
the creation of a stable fibrin matrix with embedded granules
of bone-plastic material. The efficacy of the treatment was
evidenced by the simultaneous uniform regeneration of bone
tissue across the entire thickness of the defect in group II, with
a success rate of 86.66%. This is evidenced by the organized
architecture of bone tissue with a pronounced trabecular pattern,
which correlated with bone density indices from 715.18+14.33
to 652.42+27.34 HU. In this group of patients, these values
corresponded to the intact bone. In contrast, in 22 (77.08%)
patients of group I, the predominant bone structure was compact,
with values ranging from 965.47+21.25 to 876.26+24.67 HU.
This observation is believed to be attributed to the presence of
unresorbed material granules, which form a compact framework
for bone germination. Nevertheless, among the 22 patients in
group I, only 13 (59.09%) exhibited complete restoration of the
defect, while the remaining 9 (40.91%) displayed indications
of merely peripheral bone restoration, characterized by a
pronounced granular pattern in the centre.

Conclusions: The stable combined fibrin scaffold obtained by
us, has a pronounced osteoconductive and osteoinductive effect,
which is reflected in the complete restoration of bone tissue
throughout the thickness of the defect.

Key words. Bone tissue, combined fibrin scaffold, titanium
filter, radicular cyst, bone-plastic material.

Introduction.

One of the relevant aspects of modern medicine is the timely
detection, prevention and rehabilitation of patients with chronic
inflammatory processes of the facial skeleton bones. Among
chronic inflammatory processes, chronic forms of osteomyelitis
and radicular cysts are the most frequent and problematic in
the rehabilitation program, since these pathologies most often
lead to the destruction of bone tissue and require the use of
reconstructive plastic surgery [1-3].
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Surgical stomatological interventions in chronic inflammatory
processes leading to destructive changes in the facial skeleton
often involve the use of implant materials based on tricalcium
phosphate and hydroxyapatite for additional structural support
during the restoration of bone tissue [4-6]. However, when
using the specified materials and standard methods, there is a
problem of restoring the full structure of the bone tissue, which
is associated with the untimely degradation of the granulate and
the development of bone tissue hyperostosis or the formation
of connective tissue around the implanted granules. A number
of studies have identified the importance of a matrix based on
biocompatible biodegradable materials in the reconstruction of
tissues and the structure of a functional carrier for these tissues
or cells [7,8].

The analysis of literature data indicates a comprehensively
growing interest in autologous materials, which are currently
regarded as the “gold standard” in reconstructive technologies.
This is related to such criteria as histocompatibility, lack of
toxicity and the presence of certain factors that, directly or
indirectly, affect wound healing processes. Among the most
promising biomaterials are those belonging to the platelet-
rich fibrin (PRF) category. These materials offer a number
of advantages, including an increased release of proteins and
growth factors, the proliferation of fibroblasts, and the ability
of these cells to migrate and express growth factors. [9-13]. The
use of these materials was conducted in both the context of both
post-extraction defect-filling procedures following the removal
of third molars [14] and during other surgical interventions [15-
17]. This type of plasma was used in both a gel-like form and an
injectable one [17-19].

In addition to practical clinical application, laboratory studies
of the properties of the specified autologous material continue
to date. Thus, in particular, the authors Crisci A, Barillaro MC
found that L-PRF (rich in fibrin in platelets and leukocytes)
and its derivatives (A-PRF, i-PRF) are useful as a basis for
stem cells in wound regeneration [20,21]. Thus, in particular,
the use of PRF technology in combination with bone-plastic
material creates optimal conditions for the regeneration of bone
tissue. For example, the results of studies by Kim BJ, Kwon
TK are interesting, as well as by other authors who evaluated a
matrix rich in platelets and fibrin (PRF) mixed with tricalcium
phosphate and recombinant human bone morphogenic protein
2 (thBMP-2) and its potential to enhance bone regeneration in
sinus lift [22]. However, the analysis of the extant methodologies
showed that when using PRF technology in combination with
bone-plastic material, the so-called injectable PRF is usually
used, as this particular consistency represents the sole viable
means of achieving full integration of the bone granulate and
growth factor-enriched plasma.



The disadvantage of this technique is the lack of mechanical
stability of such a hybrid, combined scaffold. In contrast, the
alternative technique results in the formation of a mechanically
stable gel-like framework within the test tube during
centrifugation. Thus, the authors of De Almeida Nobrega
Correia Pascoal, M performed a comparative analysis of the
tensile strength of platelet concentrates between two different
autologous platelet concentrates (fibrin enriched with leukocytes
and platelets versus fibrin enriched with platelets) [23,24].
However, it is not possible to fully mix this type of gel-like PRF
with bone tissue.

It is our considered opinion that the combination of a
mechanically stable fibrin PRF matrix with an integrated bone-
plastic material will ensure the stability of the scaffold in a bone
defect. Furthermore, the incorporation of growth factors will
facilitate the stimulation of bone tissue regeneration.

The aim of the study was the clinical study of the framework
ability of the PRF scaffold obtained by simultaneous
centrifugation of the patient’s blood and bone-plastic material.

Materials and Methods.

Titanium filter design. To obtain a scaffold received by
simultaneous centrifugation of the patient’s blood and bone-
plastic material, we have developed a suitable titanium filter
(Patent Ne152966. A61L 33/00. Published on May 03, 2023,
Bull. Ne18/2023).

The filter is made of light biocompatible titanium alloy Ti-6Al-
4V. To guarantee the simultaneous filtration of blood during
centrifugation and the stable location of granules of bone-
plastic material, the structure developed by us is constructed
in the form of an open frame with a filtering component.
The specified segment contains evenly spaced concentric
semicircular slits (slots) with a lumen width that does not
exceed the diameter of the granules of bone-plastic material and
is not smaller than the size of blood cells. The geometry and
dimensions of the apertures in the filtering component of the
titanium filter are primarily a consequence of the objective to
achieve the maximum feasible expansion in the filtration area.
The aforementioned calculation was based on two key factors:
firstly, the maximum possible volume of bone-plastic material
that can be retained during centrifugation on the filter part of the
device; and secondly, the diameter of the bone-plastic material
granules, which was determined based on the distance between
the granules themselves (Figure 1).

Since the specified device will be situated within a test tube
throughout the course of the centrifugation process, its design
was created based on the calculation of the optimal mass (up to
4 g), balance and stabilization of its position under the action of
rotation and centrifugal force. Thus, stabilization and balance
with uniform mass distribution are provided by one supporting
and two frame legs, an upper locking ring and a filtering part
with a cylindrical stabilizer.

Clinical studies. A total of 60 patients, aged between 20
and 50 years, with radicular cysts of the jaws, were selected
for inclusion into the clinical studies. In order to ensure the
reliability of the analysis of the dynamics of defect recovery,
the size of the defect, which did not exceed 25 mm, was also
taken into account when selecting patients. All examined
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Figure 1. The 3D sketch depicts a filter for the simultaneous
centrifugation of the patient’s blood and bone-plastic material. A — side
view: I-component part of the frame (two frame legs), 2-cylindrical
stabilizer of the device, 3-support leg. B — view in axonometry: 4-filter
part of the device with semicircular slots, 5-upper locking ring.

patients were found to be practically healthy, without any
accompanying somatic pathology, and without any of the
following factors: orthopaedic structures in the areas of surgical
correction, a pathological condition of the oral cavity, tobacco
abuse, unsatisfactory oral hygiene, or any other factor that could
directly or indirectly affect the results of the studies.

In order to determine the effectiveness of the combined matrices
obtained by us, all patients were divided into two groups,
taking into account the use of one or another technique. The
group | included (n=30) patients who underwent cystectomy in
combination with bone plastic according to a standard technique
using only mineralized bone plastic material in the form of
granules CenoBone® (manufactured by Cenobiologics Ltd)
and isolating collagenous membrane Collprotect® membrane.
Group II comprised (n=30) patients who underwent cystectomy
in combination with bone plastic surgery in accordance with
a recognized surgical technique. However, the scaffold was
prepared according to the protocol developed by us (patent
Nel36410. A61C 8/00, A61C 9/00. Published on August 08,
2019, bulletin Ne2/2018 and patent Nel56181. A61K 35/14,
A61L 33/00. Published on May 22, 2024, bulletin Ne 21) using
the filter developed by us.

First, venous blood was taken from the patient into a tube with
a plasma activator. For this technique, well-known vacuum
tubes were chosen, for example, BD Vacutainer® with a
coagulation activator — with silicon oxide SiO sprayed on the
inner walls. Next, a device developed by us was placed into the
test tube. Then, granules of mineralized bone-plastic material
CenoBone® produced by the Ceno Biologics company, were
poured into the test tube.

After that, the test tube was tightly closed and placed into
a CROSS-D PREMIUM centrifuge, and centrifugation was
carried out first for 12 minutes at a speed of 2500 rpm, then



for 3 minutes at a speed of 3000 rpm. After centrifugation,
the erythrocyte mass remained in the lower third of the test
tube, passing through the pores between the granules of bone-
plastic material and through the filtering part of the device.
However, granules of bone-plastic material remained on the
surface of the filtering part of the device. In the upper half
of the tube, an organized fibrin framework was formed with
platelets and growth factors integrated into a porous framework
of osteoplastic material. After centrifugation, the combined
scaffold was removed from the test tube and inserted into the
area of the bone defect, covering it with an insulating collagen
membrane Collprotect® membrane (Figure 2).

Figure 2. The main stages of preparation after centrifugation: A —
placing the material in the test tube after centrifugation, B — preparing
the material for introduction into the defect zone.

The efficacy of the technique developed by us, was evaluated
using clinical and radiological indices. Early clinical results in
patients of the I and II groups in the postoperative period were
evaluated by such clinical signs as the presence or absence of
pain, swelling, the state and degree of separation of the wound
edges, the release of exudate from the dentogingival pockets
and along the incision line. X-ray analysis was performed prior
to surgery and at 6 and 12 months following surgical treatment.
Computed tomography (TOSHIBA Aquilion PRIME 160-slices
MODEL TSX-302A/1C equipment) was used to assess bone
tissue density and structure. Analysis of bone tissue density
according to Hounsfield GN (1919) HU and its structure was
performed in the SimPlant Pro 11.04 software. To compare bone
tissue density indicators, we used both intact areas of the jaws
and additionally archival data of computer tomography of 30
patients of the control group without bone tissue pathology of the
maxillofacial area. The dimensional parameters of odontogenic
cysts were determined by the linear dimensions of width, height
and depth in three mutually perpendicular directions. Analysis
of the density and structure of bone tissue in patients with
radicular cysts of the jaws was performed according to sectors:
frontal sector from canine to canine, premolar area and molar
area. The density and structure of the bone tissue in the area of
the radicular cyst were examined at distances of 2, 4, and 6 mm
from the side wall of the defect, which was in contact with the
cyst shell and extended to the periphery.
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In all patients, the surgical incision was made in an angular or
trapezoidal shape during the cystectomy. A fissure drill was used
to facilitate the resection of the apex of the root (if necessary),
which was then followed by cystectomy. Subsequently, the
mucosal-occipital flap was positioned and secured with sutures.

Statistical analysis of numerical data was carried out using
Microsoft Excel 2019 software (Microsoft Office 2019
(Microsoft). All the quantitative data obtained in the study
corresponded to the normal type of distribution according to the
Shapiro-Wilk's W test, and therefore the interval (M+m) was
used to represent their central tendency: arithmetic mean (Mean)
+ Standard error. To assess the reliability of the differences in
the results obtained in comparison with the control group, the
parametric t-test (Student's test) was used. The reliability of the
difference in qualitative data between the comparison groups
was determined according to the results of calculating the Chi-
squared test with Yates's correction for continuity. A value of
p<0.05 was considered probable.

Results and their discussion.

A total of 60 patients with radicular cysts of the jaws were
included in the study. Of these, 58.33% were male and 41.67%
were female. Of the age range in groups examined by us,
68.33% of the jaw radicular cysts were most often detected in
the age category of 32 to 40 years. Accordingly, at a younger
age from 20 to 32 years, the percentage was 16.66%. A much
smaller percentage of 15% of radicular cysts among all patients
was in the age category from 40 to 50 years.

The analysis of complaints showed that the asymptomatic
course of the disease was most prevalent in 71.66%. In 15%
of the cases, patients with an anamnesis of the disease were
periodically disturbed by spontaneous aching pain in the affected
area. In 8.33%, a painful reaction was noted when biting on the
teeth in the pathologically changed area. In a small number of
patients (5%), a sensitivity in the area of the lower lip and chin
(Vincent’s symptom) was observed in combination with pain.

A detailed analysis of the location of the cysts showed that the
frequency of occurrence of radicular cysts in the upper jaw was
61.66%, as opposed to 38.34% in the lower jaw. On the basis
of the radiographs, it was found that the cysts in the upper jaw
were most frequently found in the area of the frontal group of
teeth: central incisors (21.62%) and lateral incisors (32.43%).
They were followed in decreasing frequency by the canines of
the upper jaw (18.91%). Radicular cysts were least common in
the area of second molars (5.40%), first molars (13.51%) and
both maxillary premolars (8.10%) (Figure 3).

When examining the lower jaw, on the contrary, radicular cysts
of the jaws most often occurred in the area of molars (34.78%)
and premolars (26.08%). Less frequently, radicular cysts of the
mandible were found in the frontal region, where the lateral and
central incisors accounted for 13.04% and 17.39% respectively.
The lowest percentage was found in the mandibular canines.
The frequency of cyst formation was only 8.69% (Figure 4).

On the basis of computed tomography data, we analyzed the
linear size of radicular cysts of the jaw, which showed that cysts
between 10 and 25 mm in size were found in all those examined.
The largest percentage of patients (68.33%) were those with
cysts up to 15 mm in size. A slightly smaller percentage of
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Figure 3. Frequency (%) of occurrence of radicular cysts on the upper
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Figure 4. Frequency (%) of occurrence of radicular cysts on the lower
jaw.

patients (23.33%) had cysts up to 20mm and the remaining
8.34% had the largest cysts up to 25mm.

The density of bone tissue in the areas of direct contact with
the cyst shell was greater than the indices of the control group
and was within (1134.48+38.61) HU of the frontal and distal
areas (745.14+11.40) HU p<0.001. In the area from 0 to 2
mm in the frontal zone it corresponded to (1105.17+42.74)
HU, and in the distal zone — it was within (678.66+10.56) HU
(p<0.001). A detailed analysis of the specified area showed
signs of osteosclerosis and hyperostosis. In the 4 mm zone, the
indices were slightly lower and were within (864.41+30.36) HU
(p>0.05) in the frontal area and (583.86+33.44) HU (p<0.01) in
the distal parts of the jaw. In the specified zone, a more compact
location of the bone was noted, compared to the intact side. The
area with a width of 6 mm, as the most distant one, showed the
lowest density index in the frontal (752.34+19.01) HU (p<0.01)
and in the distal areas of the jaws (513.24+25.70) HU (p> 0.05),
which was also confirmed by the structure of bone tissue, which
practically did not differ from intact bone (Table 1, Figure 5).

The specified density indices were correlated with the structure
of bone tissue. As can be seen from the computer tomography
data shown in Figure 5, the microstructure of the bone tissue
showed a more compact arrangement of the bone trabeculae of
the 2 mm zone, compared to the opposite intact area. In contrast
to the previous anatomical sections, a compact arrangement of
trabeculae was also observed at4 mm and 6 mm to the periphery.

Figure 5. Patient M is 53 years old. Diagnosis: radicular cyst of the
lower jaw on the left in the area of 34, 35 teeth. Computed tomography
data (panoramic scan in pseudo-color mode) visualizes the area of
increased compaction of bone tissue around the defect of the lower jaw.

Analysis of clinical data of groups I and II showed some
difference between both groups. Thus, on the 3rd day of the
examination, all patients of the I and II groups had an increase
in collateral edema. However, in 8 (26.66%) patients of the 1st
group, for 3-4 days, serous secretions appeared in combination
with granules of osteoplastic material along the incision line, in
3 (10%) patients, a slight separation of the sutures was noted.
On the other hand, in the II group, only 5 (16.66%) patients had
minor serous discharge from the surgical wound, namely, from the
incision line, within the above-mentioned period. 6-7 days after
cystectomy and bone grafting, only 4 (16.66%) of 8 patients of the
I group had minor discharge from the surgical wound, whereas in
the II group, the indicated changes were noted only in 2 (6.66%)
patients. During the repeated clinical examination on the 12-14th
day, only 3 (10%) patients of the I group had some changes, namely
the exposure of the membrane and slight discharge of material from
the postoperative wound, whereas in the II group, no such changes
were noted at the indicated times.

Taking into account the fact that bone grafting in patients of
both groups was performed in the absence of pronounced local
inflammatory changes in the absence of purulent exudate in the
wound, we did not obtain a significant difference in clinical
indicators at the final clinical terms.

The analysis of computed tomography data in group I during
the 6th month after the surgical intervention showed that in 3
(10%) patients, there were no signs of recovery of the bone
defect, which was confirmed by the progression of inflammatory
changes in the form of periodically occurring swellings in the
operated area and secretions of exudate. In 5 (16.66%) operated
patients, there was a violation of the dense wall contact of
the granulate, which was noted both on axial sections and on
reconstructions, in the form of a small gap of up to 0.4 mm in
size between the material and the walls of the defect. In our
opinion, in this case, the germination of connective tissue with
the subsequent encapsulation of the material took place. Only
13 (43.33%) patients showed signs of complete replacement by
bone tissue, which was evidenced by close wall contact of the
material with the present zone of osteosclerosis. In the remaining
9 (33.75%) patients, signs of only peripheral recovery of bone
tissue with a pronounced granular pattern in the center were
noted. The analysis of the bone tissue structure in group I in the
area of bone plastic surgery showed pronounced hyperostosis
both at 6 and 12 months after bone plastic surgery. The specified
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Figure 6. Patient L., 28 years old. Diagnosis: radicular cyst of the lower jaw on the right in the area of tooth 46. Condition of the patient 8 months
after cystectomy and bone grafting in the area of the lower right molars. X-ray examination (computed tomography): A — surgical intervention;
B — panoramic scan (before surgery); C — panoramic scan (after surgery); D — transverse reconstruction of the defect site (before surgery); E —
transverse reconstruction of the defect site (after surgery).

Table 1. Bone density indices in Hounswild units (HU) in patients with radicular cysts of the jaws before the surgical treatment.

Anatomical areas Zones mm Indications for treatment Control Certainty P value
1 2 3 4 5
Defect - -
e dean 0 932,76+16,80 2,6070E-16
TICISOTS and canines 2 883,28+13,51 657,24+23,12 1,3671E-14
upper jaw
4 698,07+14,12 0,059234
6 632,17+18,53 0,379423
Defect - -
Premal 0 873,31422,72 1,3387E-12
remo’ars 2 735,41+15,03 587,97+21,71 7,1197E-07
upper jaw
4 695,55+14,18 0,000115
6 512,66+18,04 0,009964
Defect - -
Mol 0 684,48+18,04 1,7437680E-07
olars 2 565,52422,09 475,52+29,06 0,023510
upper jaw
4 555,97422,21 0,043779
6 462,34429,15 0,660549
Defect - -
e dean 0 1134,48+38,61 7 4586E-12
NCISOTS and canines 2 1105,17+42,74 857,62431,01 6,6917E-08
lower jaw
4 864,41430,36 0,876166
6 752,34+19,01 0,005399
Defect - -
Premol 0 895,07+28,78 2,855030E-09
remoars 2 786,59+17,61 654,10+18,43 2,9505E-06
lower jaw
4 662,69+23,80 0,776513
6 673,59+20,35 0,480892
Defect - -
0 745,14+11,40 6,1753E-15
Molars
) 2 678,66+10,56 445,04+27,89 1,4553E-10
lower jaw
4 583,86+33,44 0,002345
6 513,24+425,70 0,077506
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Table 2. Indices of bone tissue density in Hounswild units (HU) in patients of groups I and Il 6 months after surgery.

Anatomical areas Zones mm I group II group I-II group P value
1 2 4 5 6
. . Defect 965,47+21,25 715,18+14,33 2,939800E-06

Incisors and canines 0 863,53+14,63 878,16+21,52 0,386377
ﬁgs:r 2 814,43+15,73 784,21+18,33 0,163067

4 705,43+18,34 665,42+13,41 0,022883

6 637,35+17,83 627,25+22,37 0,656999

Defect 947,64+21,53 672,83+16,43 1,2931E-10
Premolars 0 834,57+19,55 813,23+27,63 0,337430
upper 2 744,62+17,67 703,14+23,51 0,194890
jaws 4 625,74+18,37 644,35+16,62 0,357163

6 526,35+19,84 477,74+27,34 0,030480

Defect 905,43+21,54 664,27+22,82 1,8511E-11
Molars 0 653,54+19,38 633,53+15,12 0,228161
upper 2 542,64+19,14 554,13+26,22 0,697411
jaws 4 548,73+23,43 541,72+14,31 0,863478

6 434,46+25,63 433,27+26,58 0,906377

Defect 1124,36+39,43 712,25+18,41 5,7059E-15
Incisors and canines 0 1195,52+37,43 1171,33+46,31 0,650344
lower 2 1124,42+38,65 1073,72+36,51 0,225555
jaws 4 835,63+32,53 813,53+32,46 0,364178

6 718,65+21,73 734,26+17,57 0,349461

Defect 914,54+26,38 695,13+25,57 1,2782E-07
Premolars 0 882,42+23,73 855,72+35,73 0,204464
lower 2 778,17+21,54 773,12421,37 0,914263
jaws 4 653,12+19,35 653,74+16,57 0,987619

6 642,74+19,43 588,42+17,32 0,023697

Defect 876,26+24,67 652,42+27,34 2,2547E-08
Molars 0 743,63+21,78 713,57422,56 0,150108
lower 2 662,36+13,45 587,16+24,51 0,003474
jaws 4 553,15+18,47 532,37+25,43 0,389234

6 521,67+21,63 516,43+21,64 0,802519

Table 3. Indices of bone tissue density in Hounswild units (HU) in patients of groups I and Il 12 months after surgery.

Anatomical I-1I grou
areas Zones mm I group II group P va%ue P
1 2 4 5 6

Defect 824,62+26,13 676,23+11,18 2,9319E-06
Incisors and canines 0 788,16+12,74 754,38+18,43 0,312904
upper 2 735,64+16,73 714,22+419,32 0,654914
jaws 4 655,21+17,32 625,47+13,75 0,374819

6 630,56+15,42 617,18422,25 0,698726

Defect 725,43+19,45 583,47+17,56 3,1029E-04
Premolars 0 718,34+16,72 703,71+19,54 0,623825
upper 2 684,62+17,26 654,27+18,13 0,261172
jaws 4 577,33+17,27 614,67+21,26 0,372538

6 495,47+19,53 509,17+15,47 0,632025

Defect 695,67+22,42 492,26+26,71 2,1808E-09
Molars 0 576,18+23,11 584,27+23,16 0,840019
upper 2 522,21+19,62 489,34+27,42 0,354338
jaws 4 506,43+23,39 475,53+26,71 0,362796

6 440,21+27,21 445,36+19,73 0,921857

Defect 934,32+429,16 824,53+32,47 0,000085
Incisors and canines 0 938,11+33,73 913,32+34,52 0,369682
lower 2 885,53+27,67 878,36+32,38 0,821275
jaws 4 782,23+28,54 723,64+16,72 0,018082

6 708,46+21,73 712,37+17,36 0,831609
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795,35+19,44

645,57+19,23

3,790111E-07

Premolars 0 758,42+18,42
lower 2 726,13+22,43
jaws 4 643,47+24,32
6 635,18+19,32
Defect 724,13+17,71
Molars 0 625,25+15,73
lower 2 573,134+23,73
jaws 4 472,42+26,33
6 464,16+22,73

type of bone was combined with its pronounced granular pattern,
which indicates the presence of material granules that have not
yet been resorbed.

6 months after cystectomy and bone grafting, out of 30 patients
in group II, 26 (86.66%) had the defect completely restored with
bone tissue, while the remaining 4 (13.33%) had bone tissue
regeneration of only 2/3 of the bone cavity volume. One year
after surgical intervention, bone tissue recovery occurred in
all 30 patients. Analysis of the bone tissue structure showed a
pronounced trabecular pattern in combination with the presence
of a pronounced cortical layer of bone tissue (Figure 6).

Analysis of bone tissue density was performed at the 6th and
12th months after surgery (Tables 2 and 3).

Analyzing the dynamics and nature of growth of bone tissue
density indices in the postoperative period in patients with
radicular cysts of the jaws, a clear tendency to growth can be
observed only in the area of the former bone defect. During the
6th month of the postoperative period, in comparison with the
clinical group II, in the group I, the use of granulate based on
hydroxyapatite and tricalcium phosphate led to a significant
increase in density indices, which did not exceed 49.8% of the
indices of the group II. This tendency can be caused, on the one
hand, by the untimely resorption of the granulate, on the other
hand, by the compact location of the granules, which, in our
opinion, led to the compaction of the spongy structure of the
bone and the formation of a kind of hyperostosis in the area of
bone grafting. During the comparison of indices, a tendency to
reduce the difference by almost half between the indices of the
groups I and II in the 12-month postoperative period, compared
to the same indices, 6 months after the surgical intervention, was
also observed. The indicated difference between groups I and
IT in the one-year postoperative period did not exceed 34.2%,
which is associated with a decrease in the bone density of group
I. In our opinion, this fact is caused by the final degradation of
the material and some decrease in bone compaction due to its
reconstruction. Concerning other areas, namely in the zones of
direct contact with the shell and distant 2, 4 and 6 mm, no clear
tendency in the difference of indices between the two groups
and no direct dependence on the group was noted. The only
clear dependence was observed between these indices and the
postoperative period. The decrease in the density of bone tissue
in the areas of contact with the shell from the 6th to the 12th
month postoperatively is due to the bone tissue reconstruction,
which led to a decrease in its compaction.

Discussion.

Pronounced osteosclerosis and compaction of bone tissue in
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783,41422,64 0,358368
713,16+14,72 0,674138
627,53+19,36 0,642279
575,65+28,73 0,019178
479,31+26,46 4,8898E-09
623,46+22,32 0,988739
553,24+17,57 0,462754
468,73+21,23 0,843718
452,65+19,73 0,624710

the 2-6 mm zone around the cyst, in our opinion, may indicate
a rapid increase in the volume of the cyst itself, which may lead
to a certain mechanical pressure on the adjacent bone tissue,
which leads to its compensatory reconstruction. This fact plays
a significant role in the case of cystectomy and bone grafting,
since the area of compaction and severe osteosclerosis is
typically characterized by a paucity of capillary mesh, which can
lead to negative results in bone grafting, which is reflected by the
lack of bone tissue remodeling in the bone augmentation zone.

It is our contention that the nanofibrous structure of the
combined scaffold obtained by us, due to the dense organization
of the granules, which was formed during centrifugation due
to the design of the filter, the centrifugal force and the strong
and stable fibrin matrix, ensured the simultaneous and uniform
regeneration of bone tissue over the entire thickness of the defect
in group II. This is corroborated by the organized architectonics
of bone tissue with a pronounced trabecular pattern, which
correlated with bone density indicators, which in this group of
patients corresponded to intact bone. In our opinion, this fact is
the X-ray confirmation of complete bone regeneration. In group
I, in contrast, during the analysis of computer tomography data,
pronounced growth from the periphery to the center was noted,
which was reflected in some cases by parietal regeneration with
a defect in the center. Additionally, the compact structure of
the bone was observed to be predominant in group I. This is
believed to be due to the presence of material granules that have
not yet undergone resorption, which form a compact framework
for bone growth. This tendency was confirmed by the works of
other authors [4-6]. However, this type of bone tissue, as a rule,
is replaced by incomplete bone, which in most cases consists of
a small area of newly formed bone tissue that grows between the
mineralized granules of the material.

It should also be noted that the difference in the radiological
picture between groups I and II when using the same bone-
plastic material, in our opinion, is due to the presence of a fibrin
framework with growth factors, which creates conditions for
the uniform germination of the capillary network throughout
the entire volume of the defect and creates conditions for
accelerated and uniform simultaneous remodeling of bone
tissue. Instead, in group I, on the contrary, the wall contact of
the material provides faster regeneration in the bone-material
contact zone, as opposed to the centre of such a scaffold, where
the sprouting of the capillary network can occur at a later stage
and a kind of “dead zone” can be created with faster sprouting
of the connective tissue poor in capillaries, which competes
with the bone tissue, leading to slower bone remodelling in the
central parts.



Conclusion.

1. The obtained results of the X-ray examination of the
radicular cyst area indicate pronounced compaction of the bone
tissue in the area of contact between the bone tissue and the cyst
shell.

2. The filter and technique developed by our research team
allow for the creation of a stable combined fibrin scaffold with
integrated bone-plastic material.

3. The disparity in bone structure and density between groups
I and II demonstrated the discrepancy in bone regeneration.
Specifically, group I exhibited the presence of compact bone
tissue with a pronounced granular pattern, indicative of an
incomplete remodeling process. In contrast, group II displayed
a pronounced trabecular pattern, indicative of a complete
reconstruction of the implanted bone matrix. This evidence
substantiated the efficacy of the applied method.
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