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Recently, one of the most common methods of treating secondary adentia is dental implantation, which has
become possible thanks to affordable prices, a large number of manufacturers, and the increasing skill of implant
surgeons. The quality of bone tissue, especially its density, determines the process of osseointegration. Computed
tomography is widely used for diagnosis, allowing the assessment of bone anatomy and density, as well as the selec-
tion of implantation technique. However, the problem of local osteoporosis is relevant because it disrupts the bone's
microarchitecture, reduces the stability of implants, and can lead to rejection. The use of risedronate sodium is being
tested to improve the stability and osseointegration process of implants.

The aim of this study was to evaluate the clinical and laboratory results of using risedronate sodium in patients
with low alveolar bone density. The study population consisted of 53 patients with secondary adentia and bone type
D4. Patients with generalised periodontitis were divided into two groups: a comparison group of 26 individuals and a
main group of 27 individuals, totalling 53 participants. Laboratory research methods included biochemical markers
of bone formation and bone resorption. Immunochemiluminescence analysis was used to determine N-osteocalcin
levels. To determine markers of bone metabolism and C-terminal telopeptides (8-CTx), the solid-phase enzyme im-
munoassay method was used. The mean value in Groups | and Il was 310.2+15.2 HU and 312+14.9 HU, respectively
— bone type D4 according to Mish. In both groups, eight patients had disintegration of 14 implants. Instability in
100% of cases at the stage of installing gum formers (stage 1), in patients of Group Il (8 patients — 12 implants), and
in one patient of Group I, 2 implants disintegrated. Risedronate sodium significantly improves bone mineral density

and increases the success rate of dental implant osseointegration in patients with low bone density.
Key words: dental implantation, osseointegration, risedronate sodium, bisphosphonates, osteogenesis.

Connection of the publication with planned re-
search works.

The research was conducted as part of the research
project “Development of surgical methods for the
treatment and rehabilitation of patients with inflam-
matory-destructive diseases and traumatic injuries of
the maxillofacial region” (state registration number
012U109664).

Introduction.

As is well known, dental implantation has been one
of the most common methods of treating secondary ad-
entia in recent decades. This has been made possible by
a combination of factors, including affordability, a large
number of manufacturers, a wide range of sizes and im-
plant placement principles, and, most importantly, an
increase in the overall skill of implant surgeons.

The search for new methods of implant placement
and novel medications is an integral part of enhancing
the techniques of surgical interventions performed by
dental surgeons and improving the success of implant
osseointegration.

The practical application of implantation methods in
working with patients, combined with a large number
of publications by domestic and foreign authors [1, 2,
3], enables the assessment and systematisation of prob-
lems in the practice of placing dental implants in the
maxilla and mandible. One of the important and com-
mon problems is low bone density in both the maxilla
and mandible [4, 5].

Most authors, without exception, believe that the
process of osseointegration of dental implants directly
depends on the quality (density) of bone tissue [6, 7].
Currently, the use of computed tomography for diag-
nosis is mandatory, which, according to most authors,

allows not only to determine the location of the anatom-
ical structures of the maxilla and mandible, the diameter
and length of the required implant, but also to deter-
mine the density of bone tissue using the Hounsfield
scale, which is expressed in conventional units (HU),
as confirmed by a large number of studies by both do-
mestic and foreign authors [8, 9]. Thus, the selected
radiographic method enables the early assessment of
changes in bone tissue in the dental implantation area,
allowing the dental surgeon to choose the technique
and aggressiveness of implant cutting.

Unfortunately, however, the problem of local oste-
oporosis remains relevant, despite research by many
domestic and foreign authors; it remains insufficiently
studied [10, 11]. Local osteoporosis, like systemic oste-
oporosis, is characterised by a decrease in bone mineral
density and a violation of its microarchitecture. This pro-
cess inevitably leads to increased bone fragility, which in
turn results in a deterioration of the implant’s primary
stability, affecting the osseointegration process and, ulti-
mately, its rejection [12, 13].

Given the increasing demand for implant placement
and the search for new methods to ensure the prima-
ry stability of implants, we considered the possibility of
using risedronate sodium as a systemic inhibitor of bone
resorption in the pre- and postoperative periods [14,
15].

Risedronate sodium belongs to the bisphosphonate
class and acts as a potent inhibitor of bone resorption.
Its mechanism of action is based on its high affinity for
hydroxyapatite crystals, which form the basis of the
mineral matrix of bone tissue. This ensures its targeted
accumulation in areas of bone remodelling [16]. At the
cellular level, risedronate sodium selectively inhibits the
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activity of osteoclasts, the cells responsible for bone de-
struction. This occurs by disrupting their functionality
and inducing apoptosis. According to histomorphometry
data, the drug demonstrates a significant reduction in
the frequency of bone remodelling units and the inten-
sity of resorption processes in them. This ensures effec-
tive preservation of bone mass and its strength.

According to clinical studies, daily oral administration
of risedronate sodium at a dose of 5 mg provides a rapid
and significant reduction in bone resorption markers
[17]. Importantly, this effect is achieved without signifi-
cantly inhibiting bone formation processes. A decrease in
bone remodelling is observed within the first two weeks
of treatment. The maximum reduction is achieved after
approximately 6 months of therapy. As a result, a new
balance between formation and resorption processes is
established, approaching a physiological state [18].

Thus, the use of 3D computed tomography to deter-
mine the degree of osteoporosis and the selection of im-
plants using risedronate sodium in the pre- and postop-
erative periods, combined with standard drug therapy,
creates favourable conditions for primary stability and
the process of osseointegration of implants.

The aim of the study.

To evaluate the clinical and laboratory results of the
use of risedronate sodium in patients with low alveolar
bone density.

Object and research methods.

We observed 53 patients suffering from secondary
adentia and requiring implants using a two-stage pro-
tocol with bone type D4 (a total of 83 implants were
placed). The study was conducted in accordance with
the principles of the Declaration of Helsinki on Human
Rights, the Council of Europe Convention on Human
Rights and Biomedicine, and the relevant laws of
Ukraine. The Local Ethics Committee approved the study
protocol for all participants.

Among them were 30 women and 23 men. All pa-
tients were included in the study after providing in-
formed consent for clinical, laboratory, and therapeutic
measures. Patients with endocrine diseases (diabetes
mellitus, thyrotoxicosis), nervous system diseases (cere-
bral circulation disorders, history of epileptic seizures),
urinary and cardiovascular system diseases, HIV-infect-
ed individuals, patients suffering from hepatitis, tuber-
culosis, or drug addiction were excluded from the study.
When identifying concomitant pathology, it was taken
into account that the patient may not be aware of the
presence of chronic diseases with mild symptoms. Based
on this, in several cases, consultations with other spe-
cialists (therapist, endocrinologist, gastroenterologist,
neurologist) were conducted to establish or exclude un-
derlying pathology.

Patients with generalised periodontitis were ran-
domised into two groups: a comparison group (Group 1)
of 26 people and a main group (Group |) of 27 people.
When forming the groups, we ensured they were com-
parable in terms of gender, age, clinical manifestations,
and disease severity.

The control group consisted of 20 healthy volunteer
donors with intact teeth and periodontium, matched for
age and gender.

Upon admission to the clinic, in the absence of re-
cent laboratory tests (no more than two weeks old), a
complete blood count and urinalysis, biochemical blood

tests for sugar, and tests for HIV infection and hepatitis
were performed. Subsequently, all patients underwent a
standard clinical and paraclinical examination, which in-
cluded collecting complaints, reviewing medical history,
determining allergic status, and performing visual and
instrumental assessments of the gum tissue condition.

Planmeca ProMax (Type: ProMax 3D) 3D computed
tomography with Romexis 6.5.1 software was used to
select implants and assess bone mineral density (BMD)
and bone remodelling processes.

To assess bone quality, we used the classification pro-
posed by C. Misch [12], which distinguishes four types
of bone tissue: Type D1 — predominantly cortical bone
with minimal trabecular (spongy) component; Type D2
— cortical-to-trabecular ratio of approximately 3:1; Type
D3 — cortical-to-trabecular ratio of approximately 1:1;
Type D4 — predominantly trabecular bone with minimal
cortical component.

Bone mineral density was differentiated according to
the concept of optical density based on the Hounsfield
scale as follows: high density — more than 850 HU, me-
dium density — 350-850 HU, and localised osteoporosis
—less than 350 HU. Using these data and the Hounsfield
concept, according to C. Misch, 2005 [12], we applied a
method for determining bone quality by distribution of
optical density into four bone types: D1 variant — >1250
HU; D2 variant —850-1250 HU; D3 variant —350-850 HU;
D4 variant — <350 HU.

Clinical and radiological assessments of BMD were
performed using the Hounsfield scale, expressed in con-
ventional units (HU), 2 weeks before surgery, 14 days
after implant placement, and, depending on the jaw, 3
months after maxilla surgery and 6 months after mandi-
ble surgery with the placement of “gum formers”.

In addition to standard postoperative therapy after
implantation, which included antibiotic therapy (5-7
days), anti-inflammatory therapy, and local antisep-
tic therapy, patients in the main group additionally re-
ceived risedronate sodium hemipentahydrate at a dose
of 5 mg, according to the instructions for use, every day
for two weeks for 3-6 months, depending on the jaw.
Implant placement was performed exclusively according
to a two-stage protocol.

For laboratory research methods, we selected bio-
chemical markers of bone formation and bone resorp-
tion. The activity of bone fraction alkaline phosphatase
(BAP) and the level of osteocalcin (OC) in blood serum
serve as indicators of osteoblast activity, the cells re-
sponsible for bone tissue formation. At the same time,
to assess bone destruction (resorption) processes, we
determined the levels of tartrate-resistant acid phos-
phatase and C-terminal telopeptides of type | collagen
(B-Cross Laps), which are markers of osteoclast activity.
The determination of these indicators enables a compre-
hensive assessment of the balance between bone tissue
synthesis and destruction processes [19, 20, 21].

Chemiluminescent immunoassay (CLIA) was used
to determine the level of N-osteocalcin (N-OC), also
known as bone glutamic protein (BGP). The tests were
performed on a COBASe 411 automated analyser from
Roche Diagnostics. The reference values for both tests
are 3.1-13.7 ng/ml; 25 ul of heparinised blood plasma
is used for each test. Serum collection should be per-
formed using 67 standard sample tubes or tubes con-
taining anticoagulant additives, such as lithium heparin
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or K3-ethylenediaminetetraacetic acid (EDTA)
[11].

Table 1 — Bone metabolism marker values in patients

in Groups | and Il (Mtm)

To determine bone metabolism mark-
ers reflecting bone formation and resorp-
tion processes, we used the solid-phase en-

Observation groups

Group | Group Il
(HY) (HY)

Pattern of changes
in the Hounsfield
index (HU)

zyme-linked immunosorbent assay (ELISA)

2 weeks before implantation

310.2+15.2(312.1+14.9

method. For this purpose, commercial re-

14 days after implantation

305.7+15.1°287.4+15.3

agent kits were used, specifically the Metre

3-6 months after implantation, depending on the jaw|732+15.5°,,|472+15.1",,

Bar EIA kit from Quidel Corporation and the
CrossLaps Elisa from Nordic Bioscience Diag-
nostic A/S. The study was conducted strictly
in accordance with the manufacturer’s in-
structions. This approach enabled us to obtain a quan-
titative assessment of the levels of these biochemical
markers, which is crucial for monitoring the condition of
the skeletal system [15, 21, 22, 23].

To determine the concentration of the bone resorp-
tion marker, namely C-terminal telopeptides (B-CTx), the
enzyme-linked immunosorbent assay (ELISA) method
was used. This study was conducted using the commer-
cial Serrum CrossLaps™ test system.

Mathematical data processing was performed on a
personal computer using Microsoft Excel 2010 (licence
number 02260-018-0000106-48794) and Statistica 6.1
(serial number AGAR909E415822FA) software packages
[23, 24]. To assess the reliability of differences between
groups, a two-tailed Student’s t-test was used, with re-
sults considered statistically significant at a significance
level of p<0.05, which corresponds to the 95% confi-
dence level generally accepted in biological and medical
research. Quantitative data are presented as the mean
(M) and standard deviation (m), and qualitative data
are presented as percentages. Before the analysis, the
normality of the data distribution was checked using the
Shapiro-Wilk criterion. To compare the means, the Stu-
dent’s t-test was used for normal distributions, and the
Mann-Whitney U test was used for non-normal distribu-
tions. Differences in dichotomous values were assessed
using Pearson’s X2 criterion. Spearman’s rank correla-
tion coefficient was used to establish and evaluate the
strength of the relationship between quantitative indi-
cators. All differences were considered statistically sig-
nificant at p<0.05 [24].

Research results and their discussion.

The results of studies on bone mineral density (BMD)
of the alveolar processes two weeks before surgery
showed that the mean values in Groups | and Il were
310.2+15.2 HU and 312+14.9 HU, respectively, which
corresponded to a Mish bone type D4 in both groups
[11].

In Group |, 14 days after implant placement and su-
ture removal, the average BMD decreased by 1.6% and
was 305.7+15.1 HU, while in Group Il it decreased by
8% (287.4+15.3 HU). More interesting are the data on
BMD after 3-6 months, depending on the jaw on which
the implantation was performed. In Group |, compared
with the data 2 weeks after implantation, the mean BMD
increased by almost 2.4 times, reaching 732+15.5 HU.
Unlike in Group I, the BMD values in Group Il increased
by only 65% and amounted to 472+15.1 HU, a value typ-
ically associated with the process of osseointegration of
the implant. According to Scortecci, G. M., the values in
our study are almost 1.75 times better [18]. The refer-
ence values are the average Hounsfield index values in
the control group (1032.6+18.1 HU), as given in table 1.

Notes: * p<0.05 — statistically significant difference from the values 2 weeks before
implantation; ** p<0.05 — statistically significant difference from the values 14 days
after dental implantation.

The results of studies on the dynamics of osteogene-
sis processes revealed that patients in Groups | and Il did
not have significant differences in BAP and OC levels two
weeks before implantation, but 14 days after the implan-
tation surgery, the levels differed significantly — patients
in Group |, who received risedronate sodium on day 14
showed a 33% increase in BAP levels (30.5+1.2 U/L) and
a 22% increase in OC levels (18.5£0.28 mg/ml), which
was almost close to the levels in patients in the control
group. Monitoring of laboratory data after 3-6 months,
depending on the jaw, revealed that BAP and OC levels
remained stable and approached those in the control
group, reaching 35.9+1.31 U/L and 19.2+0.31 mg/ml, re-
spectively. In contrast, in Group Il, 14 days after the im-
plantation surgery, BAP and OC levels increased by only
7% and 3.2%, respectively, which is insignificant. The re-
sults obtained by us 3-6 months after implantation, de-
pending on the jaw, showed that the levels of BAP and
OC returned to nearly the same values as before implan-
tation, amounting to 20.4+0.38 U/L and 14.810.39 mg/
ml, respectively. As a result, the data obtained indicate
the effectiveness of risedronate sodium in activating the
process of osteogenesis in Group I.

The study of bone tissue resorption processes was
also initiated 2 weeks prior to implantation. In patients,
tartrate-resistant acid phosphatase (TRAP) and B-Cl levels
were elevated 1.6-fold and 4-fold, respectively, compared
with those of the control group. Fourteen days after im-
plantation, patients in Group | demonstrated a decrease
in TRAP levels by 18% (4.810.38 U/L) and in B-Cl levels by
18.5% (3.810.33 ng/ml). In contrast, in patients of Group
I, who received only standard postoperative therapy,
the levels of osteoclast activity markers continued to in-
crease: TRAP —6.3+0.32 U/L, B-CI—5.7240.31 ng/ml. This
confirms the effectiveness of risedronate sodium in influ-
encing bone resorption processes already after 4 weeks
of use. After 3-6 months following implantation, depend-
ing on the jaw, the obtained results indicated the efficacy
of risedronate sodium in Group | patients, as TRAP and
B-Cl levels decreased to values approaching those of the
control group, amounting to 3.7£0.31 U/L and 1.22+0.34
ng/ml, respectively (table 2).

During the observation period for patients in Groups
I and Il after dental implantation, 14 implants disinte-
grated in 8 patients. Implant instability was detected in
100% of cases during the installation of gum formers in
the second stage of surgery, most frequently in patients
in group Il (8 patients — 12 implants), and only one pa-
tient in group | had 2 implants disintegrate. Data on the
number of implants installed and disintegrated are pre-
sented in table 3.

As a result of our research on patients with second-
ary adentia and those requiring dental implants, it has
been proven that in Group I, as a result of clinical, radio-
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Table 2 — Effectiveness of risedronate sodium

Observation groups

chzitgt:srri]notfh\_ Group | Group Il

Hounsfield 2 weeks 0 dvs e 3-6 months after 2 weeks . 3-6 months after Control

index (HU) | before. implantation |mpllantat|on, : . before. implantation implantation, group

implantation depending on the jaw | implantation depending on the jaw

TRAP (U/L) 5.8+0.21* 4.8+0.38* 3.740.31* 5.6+0.23* , | 6.3+0.32* , 4.5+0.31%,, 3.6+0.29
B-Cl (ng/ml) 4.69+0.33* 3.8+0.33* 1.22+0.34* 4.72+0.32*, | 5.724+0.31* | 4.53+0.34% 1.15+0.34
BAP (U/L) 20.4+0.38* 30.5+1.2* 35.9+1.31* 19.9+0.41%, | 21.4+0.42% , 20.4+0.38*,, 36.7+0.9
OC (mg/ml) 14.4+0.35* 18.5+0.28* 19.2+0.31* 14.9+0.36%,, | 15.4+0.37*,, 14.8+0.39*, 19.3+0.42

Notes:* p<0.05 — statistically significant difference from the control group’s values; ** p<0.05 — statistically significant difference from Group |

values.

Table 3 — Number of integrated and disintegrated
implants in Group | and Group Il

Observation groups
Parameter Group | Group Il
] o ]
Number of dental implants placed 39 47 a4 53
Number of dental implants failed 2 14.3] 12 |85.7

logical and biochemical studies, the inclusion of risedro-
nate sodium in standard pre- and post-operative ther-
apy balances the processes of osteogenesis as early as
the fourth week of taking the drug, and maintains them
throughout the entire period of therapy, and increases
the Hounsfield index when using BMD almost twice.

Comparing the results of our studies on the use of
risedronate sodium with those of Elbers LPB and Rat-
erman HG, who used alternative drugs, the efficacy
showed a faster action (3-6 months) compared to 1-3
years [25]. This complements the data from Su J, Wei
Y, and Li XM on the effectiveness of risedronate sodium
not only in the pelvic bones but also in the bones of the
maxillofacial region [26].

Conclusions.

1. The use of risedronate sodium significantly im-
proves bone mineral density (BMD) and increases the
success rate of dental implant osseointegration in pa-
tients with low bone density. Clinical studies have shown

that in the main group, where the drug was used, the
BMD index increased by almost 2.4 times, resulting in a
significant reduction in the number of implant rejections
(14.3% versus 85.7% in the comparison group).

2. Risedronate sodium has a positive effect on bone
metabolism processes, inhibiting resorption and stimu-
lating osteogenesis. Laboratory tests confirmed that pa-
tients receiving the drug showed activation of osteogen-
esis (increased BAP and OC levels) and a simultaneous
decrease in bone resorption markers (TRAP and B-Cl),
indicating the creation of favourable conditions for the
formation of new bone tissue around the implant.

3. Determining bone quality using 3D computed to-
mography is a necessary step in selecting treatment tac-
tics and predicting implantation results. The use of the
Hounsfield scale allows for an objective assessment of
bone tissue condition (in particular, to identify local oste-
oporosis), which allows the dental surgeon to adapt the
surgical protocol and, if necessary, prescribe additional
drug therapy, such as the use of risedronate sodium.

Prospects for further research.

The results of using risedronate sodium and other
biophosphates in patients with low bone density open
the way for clinical and laboratory studies in patients
with jaw fractures, generalised periodontitis, especially
with an aggressive course, particularly those complicat-
ed by systemic osteoporosis.
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NIABULLEHHA EGEKTUBHOCTI OCTEOIHTErPALLIT AEHTANIbHUX IMNNIAHTAHTIB
Y NAUIEHTIB 3 HU3bKOIO LLINIbHICTIO ANIbBEO/IAPHOI KICTKHU
3 BUKOPUCTAHHAM PUSEAPOHATY HATPIIO

[OHINPOBCbKUiIA Aep>KaBHUI meguyHuii yHiBepcuteT (M. [Hinpo, YKpaiHa)
nekhanevichzh@gmail.com

OcmaHHIM 4Yacom 00HUM i3 HalnowupeHiwux memodie niKy8aHHA 6MOPUHHOI adeHmii € O0eHmasnbHa
iMnAaHmMauyis, AKa cMasna MOX/UB0H 3a80AKU 00CMYNHOCMI UiH, 8enukill KinbKocmi supobHUKie ma nidsuweHHo
malicmepHocmi Xxipypeis-imnaaHmonoeie. AKicme KicmKogoi mKaHuHu, ocobaueo ii winbHicme, susHaYyae npoyec
ocmeoiHmezpaujii. [1na 0iaeHOCMUKU WUPOKO BUKOPUCMOBYHOMb KOMIM'tOmepHy momoepadito, ujo 00380/5€
OUiHUMU aQHAMOMII | WinbHICMb KiCMKU, @ MaKox obpamu memoouky imnaaHmadyii. lpome npobaema
/10KA/1bHO20 0CMeornopo3y aKmMyasbHa, OCKiAbKU 8iH MOPYWYE MIKpoapximekmypy Kicmku, 3HUXye cmabinbHicme
iMnaaHmis, W0 cnpu4yuHAE 8iomopeHeHHA. Bunpobyroms 3acmocy8aHHA pu3edpoHamy Hampito 018 NOKPAUW,eHHA
cmabineHocmi ma npoyecy ocmeoiHmezpayii imnaaHmis. Memoto pobomu 6yn0 oyiHUMU KaiHiKo-nabopamopHi
pe3ynomamu 00CNiOHEeHHA BUKOPUCMAHHA Y MAUIEHMI8 3 HU3bKOI WinbHICMIO G/168€0/APHOI KicmKu npenapamy
puzedpoHamy Hampito. O6’ekm 0ocnioHeHHSA: 53 nayieHmu i3 BMOPUHHOI a0eHmi€elo 3 munom Kicmku D4. Xeopi
3 2eHepani3o8aHUM NapodoHMuUmMoM mnodineHi Ha 08i epynu: epymny nopisHAHHA — 26 oci6 ma ocHosHy — 27 ocib,
8Ccb020 53 ocobu. /labopamopHi memoou 00cniOmeHHA — BGioXiMiyHi MapKepu KiCMKOymeopeHHs i Kicmkoeoi
pe3opbuyii. ImyHoxemintomiHecyeHmMHuUl aHani3 — sUsHaYeHHA pieHA N-ocmeokanbyuHy. [11a 8USHA4YeHHA MapKepis
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Kicmkogozo memabonizamy ma C-KiHyesux minonenmudie (6-CTx) — memod meepdogazHo20 imyHopepmeHmMHO20
aHanizy. CepedHili nokasHuk y I ma Il epyni 6ye 310,2+15,2 00. HU ma 312+14,9 00. HU gionosioHo — mun Kicmku D4
3a Mish. B 06ox epynax y 8 nauieHmie 6yna oesinmezpauis 14 imnaaHmaxnmis. HecmabinbHicms y 100% sunadkis
Ha emani ecmaHoeseHHA ¢hopmyeadie AceH (Il eman), y nayieHmis Il 2pynu (8 xeopux — 12 imnaaHmis), i y 00Ho20
nauieHma | epynu desiHmezpysanuce 2 imnaaHmMaHma. PuzedpoHam HAmMpito 3HQYHO MOKPAUWYE MiHepasnbHy
WinbHiCMb Kicmkogoi MKAHUHU ma niosuWye ycniwHicms ocmeoiHmezpayii 0eHmanbHUX imMmnaaHmamis y

nayieHmis 3 HU3bKOK W,ifIbHICMIO KICMKU.

Knwouoei cnoea: deHmanbHa iMmnaaHmMauis, ocmeoiHmezpauis, pusedpoHam Hampito, bicgpocpoHamu,

OCMmeoceHes.

3B’A30K ny6aikauii 3 nnaHoBMMM HayKOBO-AoCAig-
HUMMU poboTamu.

LocnigeHHA NpoBOAMNOCh Y MexXKax peanisauii Ha-
YKOBO-A0C/iAHOI TemU «Po3pobKa XipypriyHux meTtopais
NiKyBaHHA Ta peabiniTauii y xBopux Ha 3ananbHoO-Ae-
CTPYKTMBHI 3aXBOPIOBAHHA Ta TPAaBMATUYHI YLIKOAMKEH-
HA WenenHo-AnueBoi obnacTi» (Homep AOeprKaBHOI
peecTpauii 012U109664).

Bcryn.

Ak gobpe BiAOMO B OCTaHHi AECATUNITTA O4HUM i3
HalipO3MNOBCIOAKEHIM METOAOM NiKyBaHHA BTOPWUHHOI
ALEHTIT € AeHTaNnbHA imNAaHTauiA. Lle ctano moxkansnum
3aBAAKM CYKYMHICTIO $aKTOpiB, TaKMX AK: AOCTYMHICTb
LiHKW, BE/MKA KiNbKiCTb BUPOBHMKIB, LUIMPOKUIA acopTu-
MEHT PO3MIpiB i NPUHLUMMIB BCTAHOB/IEHHA iIMIAHTAHTIB
Ta WO HalBaknuBiwe 36iNblUeHHs 3arasbHOI MalicTep-
HOCTI XipypriB-imniaHToONOrIB.

MowyK HOBMX MeTOAiB BCTAHOBNEHHA iIMNNAAHTAHTIB
Ta HOBWX NiKAapPCbKMX NpenapaTiB € HEOAMIHHOIO YacTu-
HOK MOIMWEHHA METOAMKU OMNepaTUBHUX YTpydaHb
Nikapa Xxipypra-ctomaTtosiora Ta ycnixy ocTeoiHTerpau,ii
imMniaHTaHTIB.

MpaKTMyHe BUKOPUCTAHHA METOAIB imnaaHTauil
y pob6oTi 3 MauieHTamMu Ta BeMKa KifbKicTb nybnika-
Uil BITYN3HAHMX Ta 3aKOpAOHHMX aBTopiB [1, 2, 3] Aae
MO/IMBICTb OLHMTW Ta CMCTEMATU3yBaTU Npobiemu 3
Y NPaKTULi BCTAHOBAEHHA AEHTA/NIbHUX iMNIAHTaHTIB Ha
BEPXHiM Ta HUXKHIN weneni. OAHi€0 3 BaXK/IMBUX Ta PO3-
NOBCIOAMEHUX NPO6AEM € HM3bKa Li/IbHICTb KiCTKOBOI
TKaHWHU SIK HA BEPXHiM TaK i Ha HWXKHIM weneni [4, 5].

BinblwicTb aBTOPiB 6€3 BUHATKIB, BBA*KalOTb LLO NpPO-
LLec oCTeoiHTerpauii AeHTasNbHMX IMANAHTIB NPAMO 3a-
NEXUTb Bif, AKOCTI (LiNIbHOCTI) KiCTKOBOT TKAHWHM [6, 7].
Ha faHuit yac, BUKOPUCTAHHA ANS AiarHOCTUKM KoMN'to-
TepHoi Tomorpadii € 0608’A3KOBUM, WO HA AYMKY 6inb-
LLIOCTi aBTOPIB, JO3BO/AE HE NNLLE BU3HAYUTM MiCLLe3Ha-
XOAXEHHA aHAaTOMIYHMX CTPYKTYP BEPXHbOI Ta HUMKHbOI
wenenwu, AiameTtp Ta LOBXKMHY NOTPIBHOro iMNAaHTaHTa,
a TAKOX BU3HAYNUTM LLIJIbHICTb KICTKOBOI TKAHWHM, 33 A0-
NOMOroHo WKanu XayHcodinaa, AKa BMparkanacb y ymos-
HUX oguHuuax (HU opg.), Wwo nigTsepaKyeTbcsa AOCUTD
BE/IMKOIO KiNIbKICTIO POBIT, AK BITYM3HAHMX, TaK i 3aKOp-
OOHHUX aBTopiB [8, 9]. TaKMM YMHOM, OBpPaHUI peHT-
reHONOrYHUI MEeToZ, [03BONSAE MepesvyacHO OLIHUTU
3MiHW CTaHY KiCTKOBOI TKAHMHM B 30Hi AEeHTANbHOI imn-
NaHTaujii Ta 3yMoBUTM Xipypra-ctTomaTosiora 4na subopy
METOAMKM Ta arpecuBHOCTI PisbbNeHHA iMNaaHTaTy.

Ane, Ha Xanb, 3a/IMWAETbCA aKTyabHOK Npobiema
JIOKa/IbHOTO OCTEOMNOPO3Y, HE3BAXKAKUM Ha AO0CAIAKEH-
HA 6araTboX BiTYM3HSAHMX Ta 3apybirKHMX aBTOPIB 3au-
LIAETbCA BMBYEHO HepocTaTHbo [10, 11]. /lokanbHui
OCTEONOPO3, K i CUCTEMHUIN XapaKTEPU3IYETbCA 3HU-
KEHHAM MiHepasbHOI LWiNbHOCTI KiCTKOBOI TKAHMHM Ta
NopyLIeHHAM i MIKpOapXiTEKTOHIKM, Lel npouec He-

BMNMHHO NPU3BOAUTb A0 NIABULLEHOT KPUXKOCTI KICTOK,
AK HAaCNiAOK NPM3BOAUTb A0 NOTipLEHHA NePBMHHOI CTa-
6iNbHOCTI IMNAQHTAHTY, LLO TaKOX BMN/IMBAE HA MpoLEeCH
OCTeoiHTerpau,ii imnaaHTaHTy Ta Halriple — 4o 1oro Bia-
TOprHeHHs [12, 13].

3BaKatoum Ha 36iNblleHHA NONUTY Ha BCTAHOB/IEHHA
iMNNaHTAHTIB Ta NOLUYKY HOBITHIX MeToAiB 60poTbbM 3a
NepBUHHY CTabinbHiCTb iMNaHTaHTIB, Hamu 6yno pos-
TNAHYTA MOX/MBICTb BUKOPUCTAHHA Y Npe- Ta nocrone-
pauiiHMiA nepiog npenapaTy puM3enpoHaTy HaTpito, fK
CMUCTEeMHOTrO iHribiTopa pe3opbuii KicTKoBOI TKaHWUHMK [14,
15].

PuseapoHaT HaTpito € NpeacTaBHUKOM Knacy bichoc-
¢doHaTiB i PYHKLIOHYE K MOTYKHUI iHFiBITOp KicTKOBOI
pe3opbuji. Moro mexaHi3m Aji FPYHTYETHCA Ha BUCOKii
CNOPIAHEHOCTi 3 KPMUCTaNAaMM TifPOKCIianaTuTy, AKi CKa-
[Oal0Tb OCHOBY MiHEPasbHOrO MATPUKCY KiCTKOBOT TKaHM-
HW. Lle 3abe3neyye 1Moro LinecnpamoBaHe HAaKOMUYEHHS
B 30HaX KiCTKOBOTro pe moaentoBaHHA [16]. Ha KniTUHHO-
MY PiBHi pu3eapoHaT HaTPit0 CEIEKTUBHO MPUTHIYYE aK-
TMBHICTb OCTEOKNACTIB — K/iTWH, BiANOBiAaNbHUX 32 pyit-
HYBaHHA KiCTKOBOI TKaHWHW. Lle BiabyBaeTbCA LIASXOM
nopyLeHHsA ix PyHKLiOHaNbHOCTI Ta iHAYKLIT anonTosy.
3a paHumu rictomopdomeTpii, npenapaT AEMOHCTPYE
3HaYHE 3HUKEHHSA YacTOTW YTBOPEHHA OAMHWULbL Pemo-
OEeNtoBaHHA KiCTKOBOI TKAHWHU Ta iIHTEHCUBHOCTI pe3op-
6uiliHMX npoueciB y Hux. Lle 3abesneyye edekTnBHe
36eperKeHHs KiCTKOBOI macu Ta il MmiLyHoCTi.

33 AaHUMM KAIHIYHKMX J0CNigXKeHb, WoAeHHe ne-
popasibHe 3aCTOCYBaHHA pU3eApoHaTy HaTpito y A03i 5
Mr 3abe3neyye WBMAKE Ta 3HAYHE 3HUNKEHHA MapKepiB
KicTKOBOI pe3opbuii [17]. Baxnuso, Wo uel epeKkTt go-
cAaraeTbcA 6e3 CyTTEBOro MPUrHiYeHHA NPOLLECIB KiCTKO-
BOro GopmMyBaHHA. Bke NpoTArom nepLumnx ABOX TUXKHIB
NiKyBaHHA CNOCTEPIraeTbCA 3HMMKEHHA PiBHA KICTKOBOro
pemoaentoBaHHA. MaKcMManbHe 3HUKEHHA AOCATAETb-
ca npubamMsHo yepes 6 micAuis Tepanii. B pesynbrarti
BCTQHOBJ/IIOETHCA HOBA PiBHOBara Mix npowecamu pop-
MyBaHHS Ta pe30op6ii, o HabanKaeTbea Ao ¢isionoriu-
HOro cTaHy [18].

TakMM YMHOM, BUKOPUCTaHHA 3D Komn’'toTepHoT To-
morpadii AnA BM3HAYEHHA CTyNeHK OCTeonoposy Ta
BMOOPY iIMNNAHTAHTIB 3 BUKOPUCTAHHAM pu3edpoHaT
HaTpIlo B Npe- Ta nocTonepaLiinHuii nepiog 3i cTaHAapT-
HOI MeZMKaMEHTO3HOI Tepanieto CTBOPIOE CMPUATNBI
YMOBW AN1A NePBUHHOT cTabinbHOCTI Ta NPOLLECY OCTEOiH-
Terpau,ii imniaHTaHTIB.

Merta gocnigKeHHs.

OUuiHUTM KNiHiKo-NnabopaTopHi pe3ynbTaTn  A0Chi-
OXXEHHA BMKOPUCTAHHA Y MALEHTIB 3 HU3bKOI LUi/IbHI-
CTIO aNbBEONAPHOI KiCTKM npenapaTty pu3eapoHaTy Ha-
Tpito.
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O6’eKT i meTOAM AOCNIAXKEHHA.

Mig Hawumm cnocTteperKeHHAM 3Haxoguamcb 53 na-
LEHTM, AKI CTPaXK[Al0Tb Ha BTOPMHHY afeHTito, Ta Taki
Wwo notpebytoTb BCTAHOB/AEHHA IMMNAHTAHTIB 3 BWKO-
PUCTAHHAM ABOETAnHOro NPOTOKOAY 3 TUMOM KicTkn D4
(scboro BcTaHOBNEHO 83 iMnnaHTaHTW). [oCNiasKeHHA
npoOBOAMIOCA 3TiAHO 3 NpUHUMNAMK [enbCiHCbKOI ae-
KNlapaLii OXOpoHM Npas NOANHU, KOHBeHU,T Pagn €Bpo-
N1 NPo Npasa NOAUHU | BiomeaMLMHY Ta NONOKEHHAM
BiANOBIAHWX 3aKOHIB YKpaiHu. MPOTOKON A0CNiANKEHHA
noroa»eHo JIoKasbHMM eTUYHUM KOMITETOM A/1A BCiX,
XTO 6paB y4acTb.

Cepep Hux 6yno 30 *KiHOK Ta 23 YosoBiKKW. Yci naujiex-
TU BK/IOMA/IUCA Y AOCNIAKEHHA Ha NiacTasi noiHpopmo-
BaHOI 3roam Ha NPoBeAeHHs KNiHIYHWUX, 1abopaToOPHMUX,
TepaneBTUYHMX 3aX04iB. 3 AOCNIAKEHHA BUKAKOYANUCA
NaLieHTH, LLLO MatoTb 3aXBOPIOBAHHA EHAOKPUHHOI (Ly-
KpOoBWi1 AiabeT, TUPEOTOKCMKO3), HEPBOBOI (MOPYLUEHHA
MO3KOBOro KpoB0Obiry, eninenTuyHi Hanagu B aHam-
Hesi), ceyoBMAINbHOI Ta cepLeBo-CyAMHHOI cucTem, BIJ1
— iHpiKOBaHI 0cobM, NALEHTU WO CTPaXKAAlOTb Ha rena-
T!T, Ty6epKyNbo3 abo 3 HAPKOTUYHOLO 3anexHicTio. Mpwn
BUABJIEHHI CyNyTHbLOI MATONOrii BPAaXoByBa M, WO NaLi-
€HT MOXEe He 3HATK MPO HAAABHICTb B HbOFO XPOHIYHUX
3aXBOPIOBaHb i3 Mano BUPAXKEHOK CMMMNTOMATUKOLO.
Buxoaaum 3 Lboro, y pasi BUNaaKiB ANA BCTAHOBNEHHA
abo BuKAOYeHHA GOHOBOI NATONOTII NPOBOAMANCA KOH-
cynbTauii iHwux ¢daxisuis (TepanesTa, eHAOKPUHOIOT],
racTpoeHTeposiora, HeBponaToaora).

XBOpi Ha reHepanisoBaHUIA NapoOAOHTUT BYNU paH-
[OMi30BaHi Ha ABi rpynu: rpyny nopisHsaHHA (Il rpyna)
— 26 ocib Ta ocHoBHYy (Il rpyna) — 27 oci6. Mpu dopmy-
BaHHI rpyn nparHyau, wob BoHu Byau 3icTaBHi 3a CTaTTIO,
BIKOM, K/JTIHIYHUM NPOABOM Ta TAXKKICTIO 3aXBOPIOBAHHA.

KoHTponbHy rpyny cknanu 20 340p0BUX AOHOPIB J0-
6p0oBO/IbLB, AKI MalOTb iHTAKTHI 3ybu Ta NapoAOHT, TOro
K BiKYy Ta CTaTi y BiACOTKOBOMY BMpPAXKEHHI.

Mpw BCTYNi A0 KNiHIKW Npu BigCyTHOCTI CBixKMX Nabo-
paTopHMX aHanisie (He Ginblue ABOX TUXKHIB) NPOBOAU-
X 3arafibHKUIA aHani3 KpoBi Ta cedi, bioximiuHWI aHani3
KpOBIi Ha LlyKOp Ta aHani3u Ha BIJT—iHdeKuito Ta renaTuT.
Hagani Bcim xBopuMm 34iMCHIOBANOCA 3araibHOMNPUIAHA-
Te KNiHiYHe Ta napakniHiyHe 06CTeXeHHs, AKe BKAKOYA-
N0 36ip cKapr, aHamHesy, BU3HAYeHHA aNeproaoriyHoro
CTaTyCy, Bi3ya/sbHy Ta iHCTPYMEHTANbHY OLIHKY CTaHy
TKQHWH ACEH.

[Ons BMbopy iMNNaHTaHTIB Ta A/1A OLiHKM MiHepanb-
HOI LWiNbHOCTI KiCTKOBOI TKaHWHKM (MLLKT) Ta npoue-
CiB KiCTKOBOro pemogfentoBaHHA BUKopucToByBann 3D
Komn'toTepHy Tomorpacdito Planmeca ProMax (Type:
ProMax 3D), 3 Komn’toTepHMM MporpamHMm 3abesne-
yeHHAM — Romexis 6.5.1.

LnA OuUiHKKM AKOCTI KiCTKOBOI TKAHWUHM HAMUM BUKOPUC-
ToBYyBanacb Knacudikauia 3a C. Micsh [12], y akilt suai-
NAKOTb YOTUPW TUMM KiCTKOBOI TKAHUHMU:

1) D1 T™Mn — HalbiNblue KOMNAKTHOI LWapy, HaliMeH-
Wwe crnoHriosHoi (rybuyatoi) TKaHuHKM; 2) D2 Tvun — BiA-
HOLWEHHA KOMMaKTHOI o rybyatoi, sk 3:1; 3) D3 tmn —
BifHOLWEHHA KOMMNaKTHOI A0 rybyatoi, ak 1:1; 4) D4 Tun
— Hanbinbwe rybyaToi, HAMMEHLLE KOMMAKTHOrO LWapy.

OndepeHuiauito MLKT nposoaunu 3rigHo KoHuen-
Lii ONTUYHOI WiNbHOCTI 3a WKano XayHcdinga Takum
YMHOM: Be/IMKA WinbHicTb — binbwe 850 HU oa., m’saka
—Big, 350-850 HU op,, 10KaNbHUI OCTEONOPO3 — MeHLle
350 HU opa,. BukopuctoBytoun Ui AaHi Ta KoHUenuito Xa-

yHcdinaa, 3a C. Mish, 2005 [12] Hamu byna BUKOpUCTa-
Ha MEeTOAMKA BM3HAYEHHA AKOCTI KiCTKM 3a po3noaiiom
ONTUYHOI LWiIbHOCTI AN YOTUMPbOX TUMIB KICTKOBOI TKa-
HUHU: 1) BapiaHT D1 —> 1250 HU oa,; 2) BapiaHT D2 —Big,
850 no 1250 HU oga,; 3) sapiaHT D3 — Big 350 go 850 HU
oa.;4) BapiaHT D4 — < 350 HU oga.

KniHiko-peHTreHonoriyHa ouiHka MLLUKT nposoau-
Jlacb 33 AONOMOTO LWKann XayHcdinga, Aka BMparka-
nacb y ymoBHUX oanHunuax (HU oa.) 3a 2 TMXHI 4o one-
paTUBHOrO BTPyYaHHS, Yepes 14 aib nicns BCTaHOBNEHHA
iMNNaHTaAHTIB Ta B 3a/1€XKHOCTI BiA wenen yepes 3 micAu,i
Ha BEpXHil weneni, Ta 6 MmicALiB Ha HUXKHINM Weneni npn
onepaTMBHOMY BTPYYaHHi BCTAHOB/IEHHS «pOpMyBadiB
ACEHY.

MauieHTM OCHOBHOI rpynu 4O0A4ATKOBO A0 CTAaHAAPT-
HOI nmicnsionepauiiHoi Tepanii nicna imnnaHTauil, wWo
BK/ItOMaNa aHTMbBioTMKoTepanito (5-74i6), npoTvsananb-
Hy Tepanito, MicLLeBy aHTUCENTUYHY Tepanito, A404ATKOBO
OTPMMYBANIN PU3E[POHATY HATPIO remineHTarigparty y
[03i 5 Mr, 3rigHO IHCTPYKL,ii 3aCTOCYBaHHSA, KOXKEH AeHb
3a ABa TUXKHI NpoTArom 3 — 6 MicALB B 3a/1€KHOCTI Bij,
wenenn. BcTaHOBNEHHSA iIMNNAHTAHTIB 33 NPOBOANNOCH
BMK/IFOYHO 32 ABOETANHUM NPOTOKOIOM.

Ona nabopaTtopHUx MeTOAiB AO0CNIAKEHHA HaMu
6ynn obpaHi BioximiuHi MapKepu KiCTKOYTBOPEHHS i Ki-
CTKOBOI pe30opbuii. AKTUBHICTb KiCTKOBOI ¢ppaKLil NyK-
Hoi ¢ocdaTasu (BAP) Ta piBeHb ocTeoKkanbumHy (OKL)
B CMpPOBATLi KPOBi C/NyXKaTb iHAMKATOPAMW AKTUBHOCTI
octeobnacTiB, KNiTWH, BignosiganbHMx 3a popmMmyBaHHA
KiCTKOBOI TKaHWHW. OgHOYaCHO, ANA OUiIHKM MpOLEecis
pyiHYBaHHA KiCTKM (pe3opbuii) Bu3Hauanu piBHi Tap-
TpaT-pe3ncTeHTHoi Kucnoi ¢ocdatasm Ta C-KiHUEBMUX
Tenonentuais konareny | Tuny (B-Cross Laps), Aki € map-
Kepamm aKTUBHOCTI OCTEOKNACTiB. BU3HauYeHHA Lmx no-
Ka3HWKIB [403BO/ISE KOMIM/JIEKCHO OLIHWUTK BanaHc mix
npoLecaMm CUHTEe3y Ta PYMHYBAHHA KiCTKOBOI TKAHUHMU
[19, 20, 21].

Ons Bu3HauyeHHA piBHA N-ocTeoKanbuuHy (N-OK),
TaKOX BiAOMOro K KiCTKOBUI rnyTamiHOBWMIA 6inoK
(BGP), BMKOPUCTOBYBABCA iMYHOXEMINOMIHECLEHTHUN
aHanis (IX1A). JocniarkeHHs NpoBOAM/IM Ha aBTOMAaTUY-
Homy aHanisatopi COBASe 411 Big Roche Diagnostics.
PedepeHTHi 3HaueHHA ana obox TecTis 3,1-13,7 Hr/mn;
ONA NPOBefEHHA OOHOro TecTy BMKOPWUCTOBYETbCA 25
MKA. 06pobieHOT renapMHOM naasmu Kposi. 3abip cu-
POBaTKM MOBUHEH MPOBOAMTUCA 3 BMKOPUCTAHHAM 67
CTaHAapTHMX NPobipoK Ana 3paskis abo 3a 4ONOMOro
npobipoK 3 HamnoBHIOBaYamMu-aHTUKoarynaHTamm Li-re-
napuMHom um K3 eTuneHaiaMiHTETPAOLTOBOK KMUC/IOTOO
(EATA) [11].

[ns BU3HAUYEHHS MapKepiB KiCTKOBOro meTabonismy,
o BigobpaxaloTb npouecn GbopmyBaHHA Ta pe3opb-
LT KiCTKOBOI TKAHMHU, BUKOPUCTOBYBAIM METOL TBEP-
nodasHoro imyHodpepmeHTHoro aHanizy (IPA). 3 uiero
METO 3aCTOCOBYBA/IM KOMeEpPL,iMHIi Habopu peareHTis,
30Kkpema «Metre Bar EIA kit» Big Quidel Corporation
Ta «CrossLaps Elisa» Big Nordic Bioscience Diagnostic
A/S, NpoBOAAYM AOCNIAMEHHA CTPOro 3a IHCTPYKLiAMMU
BUPOOHMKIB. Llel nigxig 403BOANMB OTPUMATU KiNbKiCHY
OLiHKY PiBHA UMX BiOXiMIYHMX MapKepiB, WO € BaXKAU-
BUM [/17 MOHITOPUHIY CTaHy KicTKoBOI cuctemu [15, 21,
22, 23].

[na BM3HAYEHHA KOHLEHTpaLii mapKepa KiCTKOBOI
pe3opbuii, a came C-kKiHuesBux Tinonentugis (B-CTx),
BMKOPUCTOBYBABCA METOL, iMyHODEPMEHTHOro aHanisy
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(IPA). Lle mocnigskeHHA npoBoAMAK 3@ A0NO-
MOrOK KOMEpPL,iMHOI TecT-cuctemmn Serrum

Tabnuusa 1 — Moka3HMKK MapKepiB KicTKoBOro metaboniamy

y xsopux | Ta Il rpynu (Mzm)

CrossLaps™.
MatemaTMyHa o06pobKa [AaHux npo-
BOAMNACA HA MepcoHasbHOMY Komn'toTe-

Tpynu cnocTepexeHHs

| rpyna Il rpyna
(8 oa. HU) | (8 oa. HU)

XapakTep 3miH
iHaeKcy XayHcoinbaa
(8 0g. HU)

pi 3 BMKOPMUCTAHHAM NPOrpamHUX MaKeTiB

3a 2 TVXKHI A0 imnnaHTauii

310.2+15.2(312.1+14.9

Microsoft Excel 2010 (niueHsiliHuii Homep

Yepes 14 pib nicna imnnanTauii

305.7+15.1°287.4+15.3

02260-018-0000106-48794)1a Statistica 6.1.

Yepes 3-6 micALiB B 3a1eXKHOCTI B Wwenenun

732+15.5",,|472+15.1°,,

(cepiiHnit Homep AGAR909E415822FA) [23,
24] AnA ouiHKM AOCTOBIPHOCTI BigMiHHOCTEM
MiXX Fpynamm 3acToCOBYBaBCA ABOCTOPOHHIM
t-kputepii CTbtogeHTa-diwepa, npu Ubomy
CTAaTUCTUYHO 3HAYYLLMMWN BBAXKA/IN PE3y/bTaTh 3 PiBHEM
3HauywocTi p<0,05, wo BignoBifae 3aralbHOBU3HAHOMY
B 6i0N10MYHNX Ta MeaUYHUX AochigKeHHax 95% piBHIO
posipu. KinbKicHi AaHi npeactaBneHo y BUMALI cepea-
HbOTO 3HauyeHHa (M) i cepeaHbOro KBagpPaTUYHOIO BiA-
XWUAeHHA (m), a AkicHi — y BigcoTKax. Mepeg aHanisom
NpoBOAMIACA NepeBipKa Ha HOPMaJbHICTb po3noainy
AaHuX 3a KpuTepiem Lanipo-Yinka. na nopiBHAHHA ce-
peaHix Mpy HOpMaabHOMY PO3MOAiNI BUKOPUCTOBYBaBCA
t-kpuTtepii CTblogeHTa, a NPU HEHOPMabHOMY PO3Mnog,i-
Ni — U-kpuTepit MaHHa-YiTHi. BigmiHHOCTI B gMxoTOMiu-
HUX BEIMYMHAX OLLiHIOBaIM 33 AOMOMOrO KpuTepito x2
MipcoHa. s BCTAHOBNEHHA Ta OLHKW TiICHOTM 3B’A3KY
MiXK KiIbKICHUMM NOKA3HMKaMK 3aCTOCOBYBaIN KoediLli-
€HT paHrosoi Kopenauii CnipmeHa. Yci BigMiHHOCTI BBa-
YKaANMCA CTAaTUCTUYHO 3Hauywmmm npum p<0,05 [24].

Pe3ynbTatu gocnigyKeHHA Ta ix 06roBopeHHs.

PesynbraTamn gocnigreHb MiHepasbHOI LWiNbHOCTI
KicTKOBOI TKaHUHU (MLLKT) anbBeonsipHMX BigpOCTKIB 3a
[ABa TVXKHI 40 ONepaTUBHUX BTPyYaHb, BCTAHOB/IEHO, LLO
cepegHilt nokasHuK y | Ta Il rpyni ctaHoBMB BiANOBIAHO
310,2+15,2 oa. HU T1a 312+14,9 oa. HU, wo B obox rpy-
nax Bignosigano 3a Mish — Tuny kictkm D4 [11].

Y rpyni | yuepes 14 ai6 nicna BCTaHOBAEHHA iMMNAH-
TaHTIB Ta 3HATTA WBiB cepegHilt nokasHUK MLLKT 3meH-
wmBcA Ha 1,6% Ta craHosus 305,7+15,1 oa. HU, B rpyni Il
3MeHLWwuBcA Ha 8% (287,4+15,3 oa. HU). BinbL wikaBumu
€ faHHi woao MLLKT vepes 3-6 micauis B 3a1eKHOCTI
BiZL LLLesienu Ha AKiN npoBoauaack imnaaHTauis. B | rpyni
Yy NOPIBHAHHI 3 AaHMMM Yepe3 2 TUXKHI nicna imnaaHTa-
uii cepeaHi nokasHnk MLLKT 36inblwimBca maike y 2,4
pa3u i y cepegHbomy ctaHosms 732%15,5 oa. HU. Ha
BiAMiHy Big, | rpynu nokasHukn MLUKT vy Il rpyni 36inb-
WKWAnUCb nvwe Ha 65% Ta ctaHoBuB 472+15,1 oa. HU,
O 3BMYAMHO MOB’A3aHO 3 MPOLLECOM OCTeoiHTerpauii
iMnaHTaHTy. 3a AaHHMmM Scortecci, G. M. NOKas3HUKK
B HAWOMYy AO0CAIAKeHHi malixke B 1,75 Kpawii [18]. ETa-
JIOHHI 3HAYeHHA NPUMHATI cepeaHi NOKAa3HUKK iHOEKCY
XayHcdinbaa y KoHTponbHin rpyni (1032,6+18,1 oag HU)
HagaHi y Tabnuui 1.

Pe3ynbratn gocnigrKeHb AMHAMIKM NPOLECIB OCTEo-
reHesy BMABMAM WO NauieHTH rpynu | Ta |l 3a gBa TUXKHI
00 iMNIaHTaUii He Mann CyTTEBUX PO36iKHOCTEN Y piB-
HAx BAP Ta OKL, a Bxe 3a 14 gi6 nicna onepauii imn-
NaHTaLil PiBHI CYTTEBO Pi3HMANCA — nauieHTM | rpynu,
O OTPMMYBANM pU3EAPOHAT HaTpito Ha 14 poby byno
BUABNEHO 36inblweHHA piBHiIB BAP Ha 33% (30,5+1,2
0Oa/n), a pisHis OKL, Ha 22% (18,50,28 mr/mn), wwo
Malirke HabM3mIoCh A0 PiBHIB Y NALLIEHTIB KOHTPOILHOI
rpynu. MoHiTOpuHr nabopaTtopHux gaHux yepes 3-6 mi-
CALB, B 3a/Ie}KHOCTI Big, Wenenu, BuABMB WO piBHi BAP
Ta OKL, npogoskyBanu 3anMwaTtmMcb Ha TOMYy CamMOMy
PiBHi, Ta HAabAMXKANUCb [0 TAKUX Y KOHTPOAbHIW rpyni i

Npumitku: * p<0,05 — CTaTUCTUYHO 3HAYMMA BiAMIHHICTb 3 MOKA3HMKAMM 33 2 TUXKHI
00 imnaaHTauii; ** p<0,05 — CTaTUCTUYHO 3HAYMMA BiIgMIHHICTb 3 MOKAa3HWKaMM Yepes
14 ai6 nicna aeHTanbHOI iMNAaHTaLli.

cTaHoBWAW, BignosigHo 35,9+1,31 Oa/n ta 19,2+0,31mr/
mA. MpoTtunexHo, y rpyni Il yepes 14 ai6 nicna onepa-
uii imnnaHTauii pisHi BAP i OKLL 36inblwimamnch nue Ha
7% Ta 3,2% BignoBigHO, WO € HecyTTeEBUM. Pe3ynbtaTtu
OTPMMaHI Hamu Yepes 3-6 MicALiB NicaA imnaaHTaLil, B
3a71eXKHOCTI Bif Wwenenu, nokasanu wo pisHi BAP ta OKL,
NOBEPHY/INCA MaliKe A0 TUX e 3HaYeHb, Wo byan ao
imnnaHTauii Ta craHosuamn 20,4+0,38 Oa/n 14,8+0,39
mr/mA, BiANOBIAHO. B pe3ynbraTi oTpuMaHi AaHHi cBia-
YaTb NPO edEKTUBHICTb pU3eApPOHAT HaTpPItO y NpoLecax
aKTUBaLi ocTeoreHesy y rpyni l.

JocniareHHs npouecis pe3opbuii KicTKOBOI TKAHMHU
6ynn po3noyati TaKoXK 3a 2 TUXKHI A0 imniaHTauji, TPK®
Ta B-CL y naujeHTiB 6ynn niasuweHHi y 1,6 pasis t1a 4
pasu BigNOBIAHO, BiA PiBHIB KOHTPOAbLHOI rpynn. Yepes
14 ai6 nicna imnnanTauji y nauieHTis | rpynu 6yno siami-
YeHHi 3HMKeHHS piBHiB TPK® Ha 18% (4,810,38 Oa/n),
B-Cl Ha 18,5% (3,8%0,33 Hr/mn), y nauieHTiB Il rpynu
AKI OTPMMYBANM Kypc CTaHAAPTHOI nicnaonepainHoi
Tepanii piBHi MapKepiB aKTMBHOCTI OCTEOKNACTIB AnLle
36inbwysanncek: TPK® —6,3+0,32 Oa/n, B-Cl—5,72+0,31
HF/MA WO A0BOAMUTL Pe3y/IbTaTUBHICTb BUKOPUCTaHHSA
puseapoHaT HaTpito Ha npouecu pe3opbuii KicTKosoi
TKaHWUHW BXe Npu 4 TUXKHEBOMY BMKOPUCTAHHI. Yepes
3-6 micauiB nicna imnaaHTawii, B 3an1€XHOCTI Big, wenen,
HaMM OTPMMaHi pe3ynbTaTh WO CBigYaTb Npo edeKTmB-
HiCTb BUKOPMUCTAHHA pU3e4pOHaT HATpito y nauieHTis |
rpynu, piBHi TPK® ta B-Cl ameHwWwmMAncb malixke oo pis-
HiB KOHTPO/IbHOI rpynu 1 ctaHosuau 3,7+0,31 Oa/n, Ta
1,22+0,34 Hr/mn, BignosigHo (Taba. 2).

3a nepiopg, cnocteperkeHHA 3a nauieHTamu | Ta Il rpyn
nicna AeHTanbHOI iMnaHTawii y 8 nauieHTiB Bigbyna-
cA pesiHTerpauia 14 imnnaHTaHTIB. BuaBneHHA HecTa-
6inbHOCTI imnnaHTaHTiB y 100% BMnagKiB BigbyBanoca
Ha eTani BCTaHOB/IEHHA dopMyBaYiB ACEH Ha ApPyromy
eTani onepaTMBHOIO BTPYYaHHs, HalbinbLie y NnauieHTiB
Il rpynu (8 xBopux — 12 imnnaHTaTiB), i IMWe y oAHOro
nauieHTa | rpynu gesiHterpysanuceb 2 imnaaHTaHTa. JaHi
LWOAO0 KiNbKOCTI BCTAHOBAEHMX Ta AE3iHTErpoBaHmMxX imn-
NaHTaTiB HaBeaeHo y Tabnuu;i 3.

Y pesynbTaTti NpoBeAeHNX HAaMU AO0CNIAXKEHDb Y Na-
LLiEHTIB 3 BTOPMHHOIO afEeHTIED, Ta TUX WO NoTpebytoTb
BCTQHOBJIEHHA [EHTaJIbHUX IMMNAAHTAHTIB [0BeAeHO,
wo y rpyni | B pe3ynbTaTi KNiHIKO-PEHTreHONOrYHMX Ta
GioXiMIYHUX [OCAIAKEHb BKAOYEHHS A0 CTaHZApPTHOI
npe- Ta nocronepauiiHoi Tepanii Nnpenapaty puseppo-
HaTy HaTpito 36asaHCOBYE MpoLLecH OCTEOreHesy BXKe
Ha YeTBEPTOMY TUXKHI NPUIMOMY Npenapaty, Ta YyTPUMYE
X Becb nepiog Tepanii, Ta 36inbwye iHAeKC XayHcoinga
npu BuKopuctaHHi MLLKT maike B Agiui.

MopiBHIOUYM pe3ynbTaTh HALLMX AOCNIAKEHD 3 BUKO-
PUCTaAHHA pu3eapoHaTy HaTpito 3 pesynbratamu Elbers
LPB Tta Raterman HG, sKi BUKOpUCTOBYBaAN asibTepPHA-
TUBHI NpenapaTy, eGeKTUBHICTb NOKa3ana 6inbw WwWeuna-
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Tabnuusa 2 — EQeKTUBHICTb BUKOPUCTAHHA pU3eapoHaT HaTpilo

XapakTep Ipynu cnoctepexeHHs
3MiH | rpyna Il rpyna

iHAeKcy XayH- ) Yepes 14 pi6 - . Yepes 14 ni6 - KoHTponb-

chinbga |33 2TWRHIAO | L ot Hepes 3-6 micauis e |3a2 TwkHido| L oot | Hepes 3-6 micAuis e | o rpyna

(8og. HU) | imMnnaHTauii Tavii 3aNeXHOCTi B uenenu | imnnaHTauji 3aNeKHOCTI B Wwenenu

uii Tauii

TPK® (Oa/n) | 5.8+0.21* 4.8+0.38* 3.7+0.31* 5.6+0.23*,, | 6.3+0.32%,, 4.5+0.31*,, 3.6+0.29
B-Cl (Hr/mn) | 4.69+0.33* | 3.8+0.33* 1.22+0.34* 4.72+0.32*,, | 5.7240.31*,, 4.53+0.34*,, 1.15£0.34
BAP (Oa/n) 20.4+0.38* | 30.5+1.2* 35.9+1.31* 19.9+0.41%,, | 21.4+0.42*,, 20.4£0.38*,, 36.7£0.9
OKL (mr/mn) | 14.4+0.35* | 18.5+0.28* 19.2+0.31* 14.9+0.36%,, | 15.440.37*,, 14.8+0.39%,, 19.3+0.42

Mpumitkn:* p<0.05 — CTaTUCTUYHO 3HAYMMA BIAMIHHICTb 3 MOKAa3HWKaMM rpynu KoHTposto; ** p<0.05 — CTaTUCTUMYHO 3HAYMMA BIAMIHHICTb 3

nokasHuKamu | rpynu.

Tabnuusa 3 — KinbKicTb iHTerposaHux Ta
AesiHTterposBaHux imnnanTaris y | Ta Il rpyni

lpynu focnifKyBaHUX
I rpyna Il rpyna
MoKasHuK Py Py
A6CO/IOTHA % A6CooTHa %
KinbkicTb | 7 | Kinbkicte | 7
KinbKicTb BCTaHOBNEHUX
. : 39 47 44 53
LEHTaNbHUX IMNAaHTaTIB
KinbKicTb BiATOPrHYTUX AeH-
> BIATOPTHYTUAX A 2 143 12 (857
TaJbHUX iIMNNAHTATIB

Ky 4ito ( 3-6 micauis), nopiBHAHO 3 1-3 pokamu [25]. Jo-
noBHo4M AaHi Su J, Wei Y Ta Li XM w040 epeKkTMBHOCTI
Aii puseapoHaTy HaTpia He TiIbKM B KiCTKax Ta3y, a 1 B
KiCTKax LLenenHo-AnueBoi AinaHkm [26].

BucHoBKM.

1. BuWKOpUCTaHHA pu3e[poHATy HaTpito 3HA4yHO
NOKPALLYE MiHepanbHy LWINbHICTb KiCTKOBOI TKaHWHM
(MLLKT) Ta nigBulLye ycnilHICTb ocTeoiHTerpauii AeH-
TaNbHUX IMNNAHTATIB Y NALLIEHTIB 3 HU3bKOKO LLiNILHICTIO
KicTKK. KNiHiYHi gocnigMeHHA noKkasanw, Lo B OCHOBHIM
rpyni, Ae 3aCcToCOBYBaBCA npenapaT, NOKasHMK MLLKT
3pic maiixke B 2,4 pasu, WO NPU3BENO A0 3HAYHOTO 3HU-
YKEHHS Ki/IbKOCTi BigTOprHeHb imnaaHTatis (14,3% npotu
85,7% y rpyni NopiBHAHHA).

2. PusegpoHat HaTpito NO3UTUBHO BMNMBAE Ha NpPo-
LLecH KiCTKOBOro MeTaboniamy, NpurHivytoun pesopbuiito

Ta CTUMY/IIOIOYM ocTeoreHes. J/labopaTopHi aHanisu nig-
TBEPAUAM, WO B MALIEHTIB, AKI OTpMMyBaU npenapar,
CMOCTePIraeTbCA aKTMBaLia ocCTeoreHesy (3pOCTaHHA
piBHiB BAP Ta OKLL) Ta ogHO4YacHe 3HUMKEHHA MapKepis
KicTKoBOi pe3opbuii (TPK® T1a B-Cl), wo ceigunTtb npo
CTBOPEHHA CNPUATANBUX YMOB A1 GOPMyBaHHA HOBOI
KiCTKOBOI TKAHMHW HABKONO iMNAAHTaTY.

3. BU3HAYeHHA AKOCTI KiCTKOBOi TKAHMHM 33 AONOMO-
roto 3D-komn’toTepHoi Tomorpadii € HeobxigHUM eTa-
nom ans BMBOpPY TaKTUKM /NiKyBAHHA Ta NPOrHO3yBaHHA
pe3ynbTaTtiB iMnaaHTauii. 3acToCcyBaHHA LWKaaAn XayH-
coinga nossonse 06’€eKTUBHO OLHWMTM CTaH KiCTKOBOI
TKaHMHU (30Kpema, ineHTUdIKyBaTU NOKaNbHUI OCTEO-
nopos), LWo Aa€ 3MOry Xipypry-CTomaTtonory agantysa-
TW NPOTOKO/N ONEPaTUBHOIO BTPYYaHHA Ta, 33 NOTpeby,
NPU3HAYNTU [0AATKOBY MEAMKAMEHTO3HY Tepanito,
AK-OT BUKOPUCTAHHA pU3eapoHaTy HaTpito.

MepcnekTMBM NOAANBLUNX AOCNIAMKEHD.

Pe3ynbTaT BUKOPUCTAHHA pu3egpoHaT HaTpilo Ta
iHWKnx 6iodocdaTiB y NALEHTIB 3 HMU3bKO LUiNBHICTIO
KICTKOBOi TKaHWHW BiAKPWBAE LWANAX NS KNiHIKO-nabo-
pPaTOpHUX AOCNIAXEHb Yy NALEHTIB 3 nepesiomamMu Ki-
CTOK LLlesien, reHepasisoBaHOro NapoAoHTUTY, 0cobAnBO
3 arpecuBHOO Teuieto, 0cobAMBO AKi yCKNaLHAKOTLCA
CMCTEMHWMM OCTEOMNOPO30M.
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NIABULLEEHHA EGEKTUBHOCTI OCTEOIHTErPALLT AEHTANIbHUX IMNNAHTAHTIB V MALIEHTIB 3 HU3bKOIO
LWINBbHICTIO ANbBEONIAPHOT KICTKU 3 BUKOPUCTAHHAM PU3ELPOHATY HATPIIO

KyuepeHko T. O., HexaHeBuu . M., CamoineHko l. A., FOHKiH f. O., QoporiHa O. C.

Pe3tome. 3acTocyBaHHA B MPaKTULi Nikapa Xipypra — cTomaTonora MeTo4is imnaaHTauil B poboTi 3 nauieHTa-
MU, @ TAKOXK BE/IMKA KiNbKiCTb NybAikaLii AK BITYM3HAHUX, TaK i 3aKOPAOHHMX aBTOPIB, A03BO/IAE OLIHUTK Ta CUC-
TEMATU3yBaTW NpobiemMu, WO BUHWUKAIOTb Nif, Yac BCTAHOB/IEHHA AEHTA/NIbHUX iIMMNIAHTATIB Ha BEPXHIN Ta HUXKHIN
wenenax. OgHieto 3 HAMBAXKAMBILIMX | MOWMPEHNX MPOBAEM € HM3bKA LLIZIbHICTb KiCTKOBOT TKAHWMHM AIK HA BEPXHIl,
TaK i Ha HUXKHIN Weneni. PusegpoHaT HaTpito € NnpeacTaBHUKOM Knacy b6ichocdoHaTis i gjie AK NOTYKHUM iHribiTOp
pe3opbuji KicToK. Moro mexaHism ajii 6a3yeTbca Ha BMCOKIi COPigHEHOCTI 40 KPUCTaniB rigpoKcianaTuTy, Ak Gpop-
MYIOTb OCHOBY MiHEpasibHOrO MaTPUKCY KiCTKOBOT TKaHMHU. Lle 3abe3neyye 11oro LinecnpamoBaHe HaKOMUYEHHs
B 30HaX KiCTKOBOro pemogentoBaHHA Ha KNITMHHOMY piBHI pM3e4pOHaT HATPil0 CENEKTUBHO MPUTHIYYE aKTUBHICTb
OCTEeOKNACTiB — K/ITWH, WO BiAMNOBiAaloTb 3a pyiHYBaHHA KiCTKOBOT TKAHWHMW. Lle A0CAraeTbCA WAAXOM NOPYLLUEHHS
X GYHKUiOHYBaHHA Ta iHAYKLUii anonTo3y. 3a AaHMMM ricTomopdoMeTpii, NpenapaT NOKa3ye 3HaYHE 3HMMKEHHS Yac-
TOTW YTBOPEHHS OAUHULLb PEMOAENOBAHHSA KiCTKOBOI TKAHMHM Ta IHTEHCMBHOCTI Pe30POLiIMHNX NPOLLECIB Y HUX, LLO
cnpusae epeKTMBHOMY 36eperKeHHI0 KiCTKOBOI Macw Ta ii MiLLHOCTI. 3rigHO 3 KAIHIYHUMW JOCNIAKEHHAMM, WOAEHHE
nepopasbHe 3aCTOCYBaHHA PU3eAPOHATY HATPito B J03i 5 mMr 3abe3nevye WBMAKE Ta 3HAYHE 3HUKEHHS MapKepiB
KiCTKOBOI pe3opbuii Baxkn1MBo 3a3HaumTH, WO Lein ePeKT AocAraeTbcs 6e3 CyTTEBOro NPUrHiYeHHs NPoLeciB KicTKo-
Boro popmyBaHHA. MPOTAroM NepLINX ABOX TUMKHIB NiKyBaHHA CMOCTEPIraeTbCA 3HUMKEHHA PIBHA KiCTKOBOTO pemo-
[e/t0BaHHA, @ MaKCMMa/lbHE 3HUMKEHHA A0CAraeTbcA NpMban3HO Yepes 6 micauis Tepanii. B pe3ynbTaTi BCTAaHOB-
JIIOETLCA HOBA PiBHOBAra Mix npouecamu popmyBaHHA Ta pe3opbuii, Wo HabanKaeTbea Ao ¢isionoriyHoro craHy.
OTKe, BUKOPUCTaHHA 3D Komn’toTepHOi Tomorpadii 41A OUiHKK CTyNeHsA ocTeonoposy Ta BMbopy iMmnaaHTaTiB npu
3aCTOCYBaHHI pM3eApoHaTy HaTpito B Npe- Ta NocTonepauinHUi nepioam pa3som 3i CTaHAAPTHOK MeAMKAMEHTO3HO
Teparnieto CTBOPIOE CNPUATANBI YMOBU A5 NEPBUHHOT CTabiIbHOCTI Ta NpoLLecy ocTeoiHTerpaLii imnaaHTiB.

Knto4oBi cnoBa: AeHTanbHa iMNaHTaL,iAa, OCTeoiHTerpal,is, puseapoHar HaTpito, bicdochoHaTtu, octeoreHes.

INCREASING THE EFFICIENCY OF OSTEOINTEGRATION OF DENTAL IMPLANTS IN PATIENTS WITH LOW ALVEOLAR
BONE DENSITY USING RISEDRONATE SODIUM

Kucherenko T. O., Nekhanevych Zh. M., Samoilenko I. A., Yunkin Y. O., Dorogina O. S.

Abstract. The occupation in the practice of a surgeon is dental implantation methods in working with patients,
as well as a large number of publications of both diagnostic and final articles that allow assessing and systematizing
the problems that sometimes occur when restoring dental implants on the upper and lower splints. One of the
most important and widespread problems is the low degree of tissue purity, both on the upper and lower splints.
Risedronate is a representative of the bisphosphonate class and is a potent inhibitor of brush resorption. It is this
mechanism that underlies the high spore content of hydroxyapatite crystals, which form the basis of the mineral
matrix of brush tissue. This eliminates the need to isolate accumulations in the areas of brush repair. In a clinical
state, risedronate selectively gives osteoclast activity - cleftin, which is responsible for the destruction of brush
tissue. This is achieved by disrupting functions and inducing apoptosis. For these histomorphometries, the drug
shows a decrease in the frequency of single repair of hand tissues and intensive resorption processes in them, which
contributes to the effective preservation of hand mass and mycoplasma. Great with clinical trials, the oral use of
risedronate sodium in doses of 5 mg painlessly speeds up and means a decrease in markers of hand resorption. It is
important to note that this effect occurs without a significant suppression of the process of hand formation. During
the first two weeks of treatment, it is possible to reduce the level of cyst remodeling, and the maximum reduction
occurs after about 6 months of therapy. As a result, new processes of formation and resorption are resumed, which
are approaching the physiological state. In addition, the use of 3D computed tomography to assess the stages of
osteoporosis and the choice of implants in case of stagnation in risedronate in the pre- and postoperative period with
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standard drug therapy creates favorable conditions for the treatment of stability and the process of osseointegration
of implants.
Key words: dental implantation, osseointegration, risedronate sodium, bisphosphonates, osteogenesis.
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COMPARATIVE ANALYSIS OF THE RESULTS OF COMBINED MINERALISED AND

DEMINERALISED FIBRIN-BONE SCAFFOLDS USE IN SINUS-LIFT TECHNIQUE
Ivano-Frankivsk National Medical University (lvano-Frankivsk, Ukraine)
cheliyanton@gmail.com

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.
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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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