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d metabolic disorders in a single patient. In addition to smoking, which is considered a decisive risk factor for
vascular diseases (coronary heart disease), there are four other equally important factors: obesity, hypertension,
lipid metabolism disorders accompanied by hypertriglyceridemia and decreased HDL levels, insulin resistance, or
impaired glucose tolerance, the main cause of type 2 diabetes mellitus. However, such patients also require resto-
ration of the dentition in cases of secondary edentulism through implant placement, the risks of integration of which
are significantly reduced in these conditions. The aim of the study was to increase the clinical effectiveness of dental
implantation in patients with metabolic syndrome through comprehensive preoperative preparation and the use of
implants with an SLA-type surface. The study included 60 patients (aged 42 to 68 years) diagnosed with metabolic
syndrome (MS), who had 90 intraosseous implants (Neobiotech, Straumann, Osstem) installed. Before the operation,
medication was used to correct metabolic disorders, and antioxidant and vascular therapy was performed. Postop-
erative observation lasted 12 months. Implant survival was 94.6% in patients with MS, which was not statistically
different from the control group (98.2%).

The average marginal bone loss per year was 1.02+0.24 mm. A negative correlation was found between HbAlc
levels and implant stability index (1SQ) — r=—0.62, p<0.05. Metabolic syndrome is not an absolute contraindication to
dental implantation. Compensation for metabolic disorders, the use of implants with a modified SLA surface, and the

application of objective methods for osseointegration control enable high clinical outcomes.
Key words: metabolic syndrome, implant stability, osseointegration, SLA implant surface.

Connection of the publication with planned re-
search work.

The research was conducted as part of the SRW “De-
velopment of surgical methods for treatment and reha-
bilitation of patients with inflammatory-destructive dis-
eases and traumatic injuries of the maxillofacial region”
(state registration 012U109664).

Introduction.

Over the past decades, dental implantation has be-
come the leading method of restoring dental arches,
providing long-term functional and aesthetic rehabilita-
tion for patients with secondary edentulism [1]. At the
same time, the success of implant treatment depends
not only on the design features of the dental implant but
also on the patient’s systemic condition [2, 3].

Metabolic syndrome is considered one of the key risk
factors for the development of complications after den-
tal implantation. The combination of insulin resistance,
abdominal obesity, arterial hypertension, and dyslipid-
emia forms a chronic metabolic burden, accompanied
by oxidative stress, microcirculatory disorders, and alter-
ations in bone remodeling [4, 5].

According to current understanding, elevated levels
of glucose and free fatty acids lead to protein glycation
and the accumulation of advanced glycation end prod-
ucts (AGEs), which stimulate the secretion of pro-inflam-
matory cytokines (IL-1B, IL-6, TNF-a) [6]. As a result, the
balance between osteoblastic and osteoclastic activity
is disrupted, bone tissue formation is reduced, and the
process of osseointegration of the implant is slowed
down [7].

Along with systemic factors, the local condition of
the mucous membrane and periodontal tissues plays a
significant role. Patients with MS have reduced regener-
ative potential, delayed epithelialization, and increased
“susceptibility” to inflammatory reactions. This necessi-
tates comprehensive preoperative preparation to stabi-

lize the metabolic profile, improve microcirculation, and
stimulate osteogenesis [3, 8].

In recent years, considerable attention has been paid
not only to systemic measures, but also to the character-
istics of implant surfaces, which directly affect cell adhe-
sion and osteoid matrix formation. Among them, the SLA
(Sandblasted Large-grit Acid-etched) surface is the “gold
standard” because it provides optimal microtopography
for osteoblast attachment and stable bone-implant con-
tact [9, 10].

Despite numerous studies on animal models, clini-
cal data on the success of implantation in patients with
metabolic syndrome remain limited. Therefore, it is im-
portant to create a standardized clinical protocol that ac-
counts for both systemic and local risk factors and allows
for an objective assessment of osseointegration stability.

The aim of the study.

To improve the effectiveness of dental implantation
in patients with metabolic syndrome through compre-
hensive preoperative preparation and the use of im-
plants with an SLA-type surface.

Object and research methods.

The study was conducted between 2019 and 2024
at the Department of Surgical Dentistry, Implantology,
and Periodontology of Dnipro State Medical University.
The work was carried out in accordance with the Helsin-
ki Declaration (2013), after obtaining written informed
consent from all patients. The study included 60 patients
(31 men and 29 women) aged 42 to 68 years with a con-
firmed diagnosis of metabolic syndrome (according to
IDF criteria, 2023). The control group consisted of 25
healthy patients who also underwent implantation with
similar implant systems. All patients received 90 intraos-
seous implants (Neobiotech, Osstem (Korea), Strau-
mann (Switzerland)). Before the operation, medication
was used to correct metabolic disorders, and antioxidant
and vascular therapy was performed. Postoperative ob-
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Table 1 - Protocol for preoperative preparation
of patients with metabolic syndrome

Methodology for assessing
implant stability.

Stage Duration Medicine Expected result Osseointegration was moni-
6 weeks before|Metformin 500-1000 mg/ tored 1,3, 6, and 12 months after
. - o .
Glycemia control surgery day, low G| HbAlc < 7,0% implant p(;acement. Two methods
. N . N N N N were usea:

s Alpha-lipoic acid, vitamins| Reduction of oxidative .
Antioxidant therapy 3-4 weeks E and C, coenzyme Q10 stress ° AnyChec'k I_\leoBlotech
Linid il ti 4 K Omega-3 fatty acids, Improvement of (Korea) - non-invasive ass_ess'

ipid profile correction weeks statins microcirculation ment of bone contact elasticity

Osteogenesis support 6 weeks Vitamin D_3 (20_00 1U/day), Mlngraillza_non using dynamic resonance fre-
calcium citrate optimization quency;

Local tissue preparation 7 days PRF memhbranes, ozone |Stimulation of mucosal e Osstell ISQ (sweden) - C|a.5._

therapy regeneration sic assessment of implant stabili-

servation lasted 12 months. All patients had stable arte-
rial hypertension, compensated lipid metabolism disor-
ders, and glycated hemoglobin (HbAlc) levels within the
range of 6.0-7.5%. People with decompensated diabetes
mellitus, osteoporosis, severe cardiovascular and onco-
logical diseases were excluded from the study.

Characteristics of implants.

A total of 90 dental implants from three manufactur-
ers were installed:

¢ Neobiotech IS-1l Active (Korea) — 34 implants.

e Straumann BLT SLA Active (Switzerland) — 31 im-
plants.

e Osstem TS Il SA (Korea) — 25 implants.

All designs had an SLA surface (sandblasted, large-
grit, acid-etched) — this is sandblasting of the implant
followed by acid etching, which provides microporosity
within the range of 1.8-2.2 um. The implants ranged in
diameter from 3.5 to 4.5 mm and in length from 9 to 12
mm.

Preoperative preparation.

Two months prior to dental implantation, all patients
underwent comprehensive medical correction of meta-
bolic disorders in collaboration with an endocrinologist.
The preoperative preparation protocol is presented in
table 1.

In the postoperative period, antibacterial prophy-
laxis (amoxicillin/clavulanate 875 mg x 2 times a day for
5 days), rinsing with a 0.05% chlorhexidine bigluconate
solution, and nonsteroidal anti-inflammatory drugs (ibu-
profen 200 mg x 2 times a day).

ty using resonance frequency.

The threshold values for successful integration were
considered to be 1SQ 2 70 and AnyCheck 2 75% of the
control value. To objectify the results, X-ray control (3D
computed tomography) was performed at 3 and 12
months.

Mathematical data processing was performed on a
personal computer using Microsoft Excel 2010 (license
number 02260-018-0000106-48794) and Statistica 6.1
(serial number AGARS09E415822FA) software packages.
To assess the reliability of group differences, a two-tailed
Student’s t-test was used, with results considered sta-
tistically significant at p<0.05, corresponding to the 95%
confidence level generally accepted in biological and
medical research. To compare means with a normal dis-
tribution, the Student’s t-test was used; for non-normal
distributions, the Mann-Whitney U-test was used.

Research results and their discussion.

Implant survival was 94.6% in patients with MS,
which was not statistically different from the control
group (98.2%). The average marginal bone loss per year
was 1.02+0.24 mm. A negative correlation was found be-
tween HbA1c levels and implant stability index (1SQ) — r=
—0.62, (p<0.05). No complications requiring reinterven-
tion were found in the first 10 days after surgery. Three
patients (5.0%) had moderate mucosal edema, which
disappeared after local therapy on the third day. In 2
(3.3%) cases, a short-term increase in body temperature
to 37.8°C was observed during the first 2 days, which
did not significantly affect the course of the reparative

process.
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The level of primary stability (1
month after installation) averaged

ISQ = 64.8%3.5 (66.1+3.2 con-
trol group). After 3 months, this

indicator increased to 69.5+2.8
(70.8+2.5), and at 6 months — to

72.9+2.6 (74.0£2.2), respectively.

B Maingroup | Twelve months after implanta-

tion, the average 1SQ value in the

i Controlgroup | patients with metabolic syndrome

group was 74.1+2.3, which was
not statistically different from the

control group (75.6+2.0, p>0.05),
as shown in the figure. No cases
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Control CT scans after 12
months showed that the average
marginal bone loss was 1.02+0.24

Figure — Dynamics of implant stability indices (1SQ, mean values) at 1, 3, 6, and 12 months.

Note: * — p>0.05.

mm in the MS group versus
0.68+0.19 mm in the control group
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(p<0.05). A decrease in bone density around the

Table 2 - Clinical results 12 months after implantation

implant neck was observed in 8 cases (13.3%), . Patients with MS| Control group
but no clinical mobility was noted. Indicator (n=60) (n=25) P
A significant negative correlation was found |mplant survival (%) 94.6 98.2 >0.05

beF)V\SESEn.H;)Alt(::i Ieve'Z.andt IS% scores (]E=th_0.6|2’ Marginal bone loss (mm) 1.02+0.24 0.68+0.19 <0.05
<0. indicating a direct influence of the gly-

P . ) . g . . sl Cases of peri-implantitis (%) 6.6 3.5 >0.05

cemic profile on the osseointegration process.

Table 2 shows the changes in key indicators 12 |HPAlc level (%) 6.8+0.4 5.3+0.3 <0.05

months after implantation. 1SQ (after 12 months) 74.1£2.3 75.612.0 >0.05

The results obtained indicate that, with ad- Notes: p<0.05 - statistically significant difference from the control group indicators.

equate metabolic compensation and careful
treatment planning, dental implantation in patients with
metabolic syndrome is a clinically successful and predict-
able procedure. According to the updated criteria of Al-
brektsson et al. (2023), clinical success was defined as the
absence of pain, mobility, and radiographic resorption
> 1.5 mm in the first year and > 0.2 mm in subsequent
years [9]. In our study, the success rate was 93.3% for pa-
tients with MS and 97.5% for the control group. Implant
survival in the MS group was 94.6%, which is consistent
with international studies (Silva GB et al., 2024; Lee J.Y.
et al., 2022), where the average success rate of implan-
tation in metabolically compensated patients ranged
from 93 to 96% [3]. A slight increase in the frequency of
marginal bone resorption in our study (1.02+0.24 mm)
may be associated with local vascular disorders typical
for patients with MS, as well as with microcirculation
disorders in the wound area (Gémez-Moreno G. et al.,
2021) [4]. The results obtained are consistent with those
of Di Murro B. et al. (2024), who reported a similar rate
of successful implantation (93.8%) in patients with MS,
provided that metabolic disorders were corrected [8].
Thus, a multidisciplinary approach is a prerequisite for
clinical success in this patient population.

To sum up, before dental implantation in patients
with MS, it is recommended to consult an endocrinolo-
gist to correct the glycemic profile; preference should be
given to implants with SLA or nano-SLA surfaces, which
promote early bone contact formation; it is advisable to
include antioxidant and microcirculatory support in the
preoperative protocol; implant stability should be moni-
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tored dynamically at 1, 3, 6, and 12 months using devic-
es such as AnyCheck NeoBiotech.

Conclusions.

1. Metabolic syndrome is not a contraindication to
dental implantation, provided that metabolic disorders
are corrected beforehand and the patient’s general con-
dition is stabilized.

2. Comprehensive preoperative optimization (nor-
malization of glycemia, antioxidant and vascular thera-
py) significantly increases the effectiveness of osseointe-
gration of dental implants.

3. Implants with an SLA surface (Neobiotech, Strau-
mann, Osstem) ensure reliable biomechanical bone-im-
plant contact, even in patients with metabolic syndrome.

4. Objective assessment of implant stability using
AnyCheck NeoBiotech is an informative and non-inva-
sive method of monitoring osseointegration, which cor-
relates with Osstell 1ISQ results.

5. The clinical success rate of implantation was
94.6%, which is not statistically different from patients
without metabolic disorders, provided that a multidisci-
plinary approach to treatment is followed.

Prospects for further research.

The results of the study allow assessing the need for
a comprehensive treatment approach involving doctors
from related specialties, as well as improving preopera-
tive preparation to achieve high surgical treatment out-
comes in patients with metabolic syndrome.

CamoiineHko l. A., Hexaneesuy M. M., IOHKiH A. O., flopoziHa O. C., [ydap'aH C. O.

KNIHIYHI ACNEKTU 3ACTOCYBAHHA AEHTA/ZIbHUX IMNJTIAHTATIB
Y NAUIEHTIB I3 METABONIYHUM CUHAPOMOM

[HinpoBcbKuUit aeprKaBHUII MeanYHMIA yHiBepcuTteT (m. [Hinpo, YKpaiHa)
nekhanevichzh@gmail.com

Memab6onivyHuli cuHopom (MC) (cuHdpom PeliseHa) —namoaeHemuyHo 830EM038°A3aHi MemabosivyHi nopyuweHHsA
Yy cmaHi 00H020 x80p020. OKPIM KYPIiHHA, W0 PO32aA0AEMbCA AK 8UPIWAAbHUL haKMOpP PU3UKY 30X80PHO8AHL CYOUH
(iwemivyHa xeopoba cepuys), 8UOINAIOMb HE MeHW 8AX/IUBI YOMUPU YUHHUKU: OXCUPIHHSA, 2iMepmOoHis, NopyuleHHs
0bMIiHy Mcupis, ujo cyrnposooxcyemMoca ainepmpuaniuepudemiero ma 3HuUMeHHAM pisHro JIMBLL, peaucmeHmHicmeo
00 iHcyniHy, abo nopyweHHs moaepaHmMHoOCcMi 00 2/AKKO3U, OCHOBHA MPUYUHA UyKkposozo diabemy 2 muny. Ane
maki nayieHmu makox nompebyroms 8i0Ho8eHHA 3yb60-wenenHo2o anapamy npu emMopuHHil adeHmii waaxom
B8CMAHOBAEHHSA IMNAaGHMamis, pusuku 074 iHMezpauii AKUX 3HQYHO 3HUMCYHOMbCA 8 MAaKux ymosax. Memoto
pobomu 6yno nidsuwumu KaiHiyHy eghekmusHicme 0eHmassHoi imnaaHmayii y nayieHmie i3 memaboniyHum
CUHOPOMOM WAAXOM KOMIAEKCHOT nepedonepayiliHoi nid2omosKu ma 8UKOPUCMAHHA iIMAaHmMamis i3 nogepxHero
muny SLA. Y docnidmceHHs eKnoveHo 60 nauyieHmis (8i0 42 0o 68 pokis) i3 diazHocmosaHum memabosniyHUm
cuHOpomom (MC), akum 6ysn0 ecmaHossieHo 90 8HympiwHbOKicmKosux imrnaaHmamie (Neobiotech, Straumann, Os-
stem). Meped onepauieto Nposodusnace MedUKaMeHMO3HA KopeKyis MemabosiyuHUx nopyuweHsb, AHMUOKCUOOHMHA
ma cyOuHHa mepanis. [licnsaonepayiliHe criocmepexceHHA mpusano 12 micayie. BuxusaHicme iMmrnaaHmamie
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cmaHosuna 94,6% y nauieHmis i3 MC, wo He 8i0pi3HAMAOCA CMAMUCMUYHO 8i0 KOHMpOsbHOI epynu (98,2%).
CepeOHs empama map2iHaneHoi KicmKku 3a pik cmaHosuna 1,02+0,24 mm. BusHauyeHO He2camugHy Kopenayito Mixc
pisHem HbAlc ma nokasHukom cmabinbHocmi imnaaHmamy (1SQ) — r= —0,62, p<0,05. Memab6oniyHuli cuHopom
He € abcoatoMHUM NPOMUNoKa3om 00 0eHmMasbHoI imnaaHmauii. 3abe3neyeHHA KommneHcauii memaboniyHUx
rnopyweHs, 8UKOPUCMAHHA iMAaaHmamis i3 moougikosaHow SLA-nosepxHerd ma 3acmocys8aHHA 06’ekmusHUX
mMemoo0is KOHMPosto ocmeoiHMez2pauii 00380s5€ 0ocAzMuU 8UCOKUX KAIHIYHUX pe3ysnemamis.

Knwuoei cnoea: memaboniyHuli cuHOpom, cmabinbHicms iMmnaaHmamy, ocmeoiHmezpayisd, SLA-noeepxHs

imnaaHmama.

3B8’A30K ny6niKauii 3 n1aHOBUMM HAayKOBO-A0CAIA-
HUMMK poboTamu.

JocnigrKeHHA NPOBOAMAOCE Y MeXKax peanizauii Ha-
YKOBO-A0CNiaHOI Temn «Po3pobKa XipypriyHMx meTosis
NiKyBaHHA Ta peabinitauii y xBopux Ha 3anasbHo-ge-
CTPYKTMBHI 3aXBOPIOBAHHA Ta TPAaBMATUYHI YLIKOAMKEH-
HA LWenenHo-AnueBoi obnacTti» (geprkaBHa peecTpauia
012U109664).

Bctyn.

3a OCTaHHI AecATUNITTA AeHTanbHa iMNIaHTauia Ha-
byna crTatycy nNpoBigHOro MeToay BiAHOBAEHHA 3yBHMX
psAis, Wo 3abe3neyye JOBroTpmBany GyHKLiOHaNAbHY Ta
ecteTuyHy peabinitTauio NauieHTiB 3 BTOPUHHOW afeH-
Tieto [1]. BoaHouac, ycnix iMmnaaHTawimHOro NikyBaHHSA
3aN1eXUTb He AnLLe Bif, KOHCTPYKLiHMX 0cobamBocTel
LEHTaIbHOrO IMNJIAHTATY, @ M Bif, CUCTEMHOTO CTaHy Op-
raHiamy nauieHTa [2, 3].

MeTaboniyHnin CUHAPOM PO3INALAETLCA AK OAMH i3
KNt0UY0BMX GAKTOPIB PU3MKY PO3BUTKY YCKAAZHEHD NicaA
OEHTaNnbHOI imnnaHTauii. MoeaHaHHA iHCyniHOpe3uc-
TEHTHOCTI, abAOoOMiHa/NIbHOIO OXWMPIHHA, apTepianbHOl
rinepTeHsii Ta aucainiaemii Gopmye xpoHiyHe meTabo-
NiYHe HaBaHTaXKeHHA, L0 CYNPOBOAMKYETbCA OKCMAATMB-
HUM CTPECOM, MiKPOLMNPKYNATOPHUMM MOPYLUEHHAMM Ta
3MiHaMW peMofieNIt0BaHHSA KiCTKOBOI TKaHWUHM [4, 5].

3riHO 3 Cy4aCHUMW YABNEHHSAMM, MiABULLEHUI pi-
BEHb [IIOKO3M Ta BINIbHUX XUPHUX KUCNOT NPU3BOAUTD
[0 TNiKO3WUAOBAHHA GiNKiB | HaKONMUYEHHA KiHLEeBUX
npoaykTie rnikauii (AGEsS), Wo cTMmMmynioloTb cekpeLito
nposananbHux umutokiHie (IL-1B, IL-6, TNF-a) [6]. Y pe-
3yNnbTaTi nopywyetbca BanaHc Mix octeobnacTMyHoO
Ta OCTEOK/TACTUYHOI aKTUBHICTIO, 3HUXKYETbCA HEOYTBO-
PEHHA KiCTKOBOI TKAHMHM Ta CMOBINIbHIOETLCA NpPOLEC
oceoiHTerpauji imnnanTary [7].

Mopsag i3 cucTeMHUMM aKTOpamu, 3HaAYHY pPoOJb
BiZlirpae NoOKanbHWUIN cTaH cAM30B0OI 0O0NOHKM Ta Mapo-
LOHTaNbHUX TKAHMH. Y nauienTis i3 MC cnocTtepiraerbca
3HUXKEHHA pereHepaTopHOro NoTeHLjiany, cNoBifibHEHA
enitenisauis i NigBULLEHa «CXMAbHICTb» A0 3anaJbHUX
peakuiit. Lle obymoBntoe HeOobXiAHICTb KOMMIEKCHOT
nepeaonepawiiHoi NiAroToBKM, CNpsaMoBaHoi Ha cTabi-
nizauito metaboniyHoro nNpodinto, NOKpalLeHHA MiKpo-
LMPKYAALIT Ta CTUMYAALi ocTeoreHesy [3, 8].

3HayHy yBary OCTaHHIMW POKaMKW NPUAINAIOTb He
NVEe CUCTEMHMM 3axof4aM, a W XapaKTepucTMKam no-
BEPXOHb iMMNAaHTaTIB, Wo 6e3nocepesHbo BNANBAKOTH
Ha agresito KNiTUH i dopMyBaHHA OCTEOIAHOrO MaTPUK-
cy. Cepes Hux SLA (Sandblasted Large-grit Acid-etched)
NOBEPXHSA € «30/10TUM CTAHZLAPTOM», OCKiNbKM 3abe3ne-
4Yye ONTMManbHy MikpoTonorpadito ANA NPUKPINAEHHA
ocTteobnacTiB i GopMyBaHHS CTabiIbHOTO KOHTAKTY KiCT-
Ka-imnnaHTaT [9, 10].

He3BarKkatoum Ha YMCNIEHHI AOCNIAKEHHA HA TBAPUH-
HUX MOZENAX, KNIHIYHI JaHi LWoA0 YyChiWHOCTI imnaaHTa-

Lii y nauieHTiB i3 meTtaboniyHMM CMHAPOMOM 3anuLia-
I0TbCA OBMeEXeHUMU. TOMY aKTyaNbHUM € CTBOPEHHSA
CTAHAAPTM30BAHOIO KAIHIYHOrO MNPOTOKONY, SKUK 6K
BPaxoBYyBaB K CUCTEMHI, TaK i JIOKanbHi dakTopu pu-
31Ky Ta A03B0/1AB 06’EKTMBHO OLiHIOBATK CTabiNbHICTb
oCTeoiHTerpauii.

MeTta gocnigKeHHs.

NiaBMWmUTM ebeKTUBHICTb AEHTaNbHOI iIMMAHTALT Y
nauieHTiB i3 MeTaboNiYHUM CUHAPOMOM LUNAXOM KOMIM-
JIEKCHOI nepeaonepaLinHoi NigroToBKM Ta BUKOPUCTAH-
HA iIMNAaHTaTIB i3 noBepxHeto Tuny SLA.

O6’eKT i meTOAU AOCNIAKEHHA.

[ocnigxkeHHa nposegeHo npoTarom 2019-2024
pokiB Ha 6a3i Kadedpu xipypriuHoi cTomaTosnorii, imn-
NaHToNOrii Ta NapogoHTonorii JHINPOBCLKOro AeprKas-
HOrO MegM4YyHOro yHisepcuteTy. PoboTa BMKOHyBanacb
i3 4oTpMMaHHAM lenbciHcbKoi Aeknapauii (2013), nicnn
OTPUMaHHA NMUCcbMOBOI iHPoOpPMOBaHOI 3rogM Big, ycix
nauieHTiB. Y gocniasKeHHs BKAtoyeHo 60 nauieHTis (31
Y0/10BIKiB i 29 XiHOK) BikOoM Big, 42 o 68 pokiB i3 nia-
TBEPAKEHUM [AiarHO30M MeTaboniYHOro CMHAPOMY
(signosigHo oo KpuTepiis IDF, 2023). KOHTPOALHY rpyny
CTaHOBMAM 25 340pOBMX NALIEHTIB, AKMM TAKOX MNpoO-
BeAEHO iMNNaHTaLit0 aHANOMYHUMM IMNNAHTONOTIYHN-
MW cuctemamu. Bcim nauieHtam 6yno sctaHosneHo 90
BHYTPIiLIHbOKICTKOBUX imniaHTaTiB (Neobiotech, Osstem
(Kopes), Straumann (LUseluapia). MNepen onepaduieto
NpoBOAMNACh MeAMKAaMEHTO3Ha KopekLia meTaboniy-
HUX MOPYLEHb, aHTMOKCUAAHTHA Ta CyAMHHA Tepanis.
MicnaonepauinHe cnocTeperkeHHa TpmMBano 12 micauis.
Yci nauieHTM manu ctabinbHUit nepebir apTepianbHOI
rinepTeHsii, KOMMNEeHCOBaHI NOPYyLEeHHsA AninigHoro o6-
MiHY Ta piBeHb MMiKo3uaAboBaHOro remornobiHy (HbAlc)
y mexax 6,0-7,5%. 3 pocnigeHHs BUKAOYaAM ocib i3
[EKOMMEHCOBaHUM LlyKpoBUM fAiabeTom, ocTeonopo-
30M, TAXKKMMW CepLEBO-CYAUMHHUMM Ta OHKONOTIYHMMMU
3aXBOPIOBAHHAMM.

XapakmepucmukKa imnaaHmamis.

Ycboro BcTaHOBMEeHO 90 AeHTaNbHMX iMNIaHTaTIB
TPbOX BUPOBHMUKIB:

¢ Neobiotech IS-1l Active (Kopes) — 34 imnnaHTaTu.

e Straumann BLT SLA Active (LWseituapia) — 31 imn-
NaHTar.

e Osstem TS Il SA (Kopes) — 25 imnnaHTarTis.

Yci KoHcTpyKUii mann SLA-nosepxHio (Sand-blased,
Large-grit, Acid-etched) — ue nickocTpymuHHa 06pobka
imnnaHTaTa 3 NOAANbLMM KUCNOTHUM TPABNEHHAM, LUO
3abe3neyye mikponopcTictb y mexax 1,8-2,2 um. [fia-
METp iMnaHTaTIB BapitoBas Big, 3,5 80 4,5 Mm, A0BXMHA
—-Big 9 840 12 mm.

MepedonepayiliHa nidzomoeka.

3a ABa MmicAui A0 AEeHTaNbHOI iMNAaHTauil BCim na-
LiEHTAM MPOBOAUAN KOMMIEKCHY MeAMKAaMEHTO3HY
KOpeKLito meTabonivuHMX nopylleHb y cniBnpadi 3 Nika-
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pem-eHA0KPUHOMOTOM. MpoTtokon Ta6nuusa 1 — MpoTokon nepeaonepaliiHOl NigroToOBKM NaLieHTIB
nepegonepaLiiHoi NiaroToBKM Hage- i3 meTaboniyHMMm cuHapPOMOM
AeHo y Tabnuui 1. . T ) n OuiKyBaHMil
Y nicnaonepauiiiHomy nepioai ran puBanicte penapar pesynbTat
npusHayanu aHTMbakTepianbHy Npo- KoHTponb 6 TMKHIB £o| MeTdopmin 500-1000 mr/ HbA1c < 7.0%
. . . . s /,U%
binakTMKy  (amokcuumnin/knasyna- | Mikemii onepauii | poby, gieta 3 HU3bKUM I
HaT 875 N"'— x 2 pasu Ha A°6y npota- AHTMOKCUMAAHTHA 3-4 TvkHi Anbda-ninoesa KMCNoTa, 3HUMKEHHA
rom 5 [HiB), MONOCKaHHA PO3YMHOM Tepanis BiTamiHu E i C, KoeH3um Q10| oKcnaaTMBHOIO cTpecy
xnoprekcugmHy birntokoHaT 0,05% Ta — - - -
. . Kopekuisa ninigHoro A TUSKH Omera-3 XUpHi Kncnotu, |MoninweHHA mikpoum-
HECTEPOIAHI npoTn3ananbHl npena- npodinto CTaTUHU pRyAALi
path (iBynpodpen 200 mr x 2 pasu Ha NiaTpumka : Bitamin D3 (2000 MO/ OnTtumisauin
6 6 TUXKHIB oy ! o
noby). ocTeoreHesy £06y), Kanbuin uMTpaT MiHepanisau,ji
Memoduka ouiHku cmabineHocmi | Nokanbha 7 nwis PRF-membpaHu, Ctumynsauis
imnaaHmamis. niaroToBKa TKaHUH A O30HOTepania pereHepaLiii chm3osoi

OceoiHTerpauito  KOHTpOAOBaAm
yepes 1, 3,612 micauis nicna BCTaHOBNEHHA iMMN1aHTa-
Ty. BUKopucToByBanu ABa MeToaMm:

e AnyCheck NeoBiotech (Kopes) — HeiHBasuBHa
OLHKa MPY’KHOCTI KiCTKOBOrO KOHTAKTy 3a AOMNOMOroH
OVHaMIYHOI pe30HAHCHOI YacToTK;

¢ Osstell 1ISQ (LWBewia) — knacuyHa oujiHKa imnaaH-
TATHOI CTabinbHOCTI Yepe3 pe30HAHCHY YacToTy.

MoporoBMm 3Ha4yeHHAM YCMiWHOI iHTerpauii BBa-
)anm 1SQ 2 70 Tta AnyCheck > 75% Big, KOHTPO/SIbHOTO
3HaueHHA. [na 06’ekTMBI3aLii pe3ynbTaTiB BUKOHYBAAM
PEHTreHOOriYHMI KOHTpOAb (3D Komn'toTepHY TOMO-
rpacdito) Ha 3 i 12 micaui.

MaTtemaTnyHa 06pobKa faHMx npoBoaMaacaA Ha nep-
COHa/IbHOMY KOMM'HOTEPi 3 BUMKOPUCTAHHAM Mporpam-
HuX naketiB Microsoft Excel 2010 (niueHsiiHMn Homep
02260-018-0000106-48794)Ta Statistica 6.1. (cepinHni1
Homep AGAR909E415822FA). [InA OLiHKM [OCTOBIpHO-
CTi BiAMiIHHOCTEN MiXK rpynamm 3acToCOBYyBaBCA ABOCTO-
POHHIN t-KpuTepiin CTblogeHTa-Piwepa, Npu Lbomy CTa-
TUCTUYHO 3HAYYLMMW BBAXKa/NM Pe3yNbTaTh 3 PiBHEM
3HauywocTi p<0,05, wo BignoBigae 3aralbHOBU3HAHOMY
B 6i0NIOMYHNX Ta MeaUYHUX AoChigKeHHAX 95% piBHIO
[0BipW. [1na NopiBHAHHA cepegHiX Npu HOpMasibHOMY
po3nogini BMKopuUcToByBaBcA t-KpuTepit CTbloAeHTa,
a Npu HeHopmasbHOMY po3nogini — U-kputepin MaH-
Ha-YiTHi.

Pe3ynbTatu AocnigKeHHA Ta ix 06roBopeHHs.

BuKuBaHicTb imnnaHTaTiB cTa-

PiBeHb nepBWMHHOI cTabinbHocTi (4epe3 1 micAup
nicns BCTAHOBJ/IEHHA) CTAHOBMB Yy cepedHbomy ISQ =
64,8+3,5 (66,1+3,2 KOHTpO/IbHA rpyna). Yepes 3 micaui
el NoKasHuK 3pic go 69,5+2,8 (70,8+2,5), a Ha 6-my
micaui — go 72,9+2,6 (74,0+2,2) sianosigHo. Yepes 12
micAuiB nicna imnnaHTauii cepegHe 3HaveHHA I1SQ y
rpyni nauieHTiB i3 meTabonNiyHMM CUHAPOMOM AOCAMNO
74,1+2,3, W0 He BiAPI3HANOCA CTAaTUCTUYHO Bi4 KOH-
TponbHoOi rpynu (75,6+2,0, p>0,05), AK NoKasaHo Ha pu-
CYHKY. byab-AKMX BMNagKiB KANiHIYHOro BiATOPrHEHHA
imnnaHTaTiB He 3adikcoBaHoO.

KoHTponbHi KT-3HIMKM yepe3 12 micAuiB nokasanm,
WO cepeaHsa BTpaTa MapriHanbHOI KiCTKM CTaHOBWAA
1,02+0,24 mm y rpyni MC npotn 0,68+0,19 Mmm y KOH-
TponbHiN rpyni (p<0,05). 3HUKEHHSA LWiNbHOCTI KiCTKOBOI
TKAHWHW HaBKONO WWIMKM iMNAAHTATy cnocTepiranoca y
8 Bunagkax (13,3%), ofHaK KNiHiYHOI pyXxomocTi He Bia-
MiveHo.

BuAaBneHO AOCTOBIPHUI HEraTUBHUIA KOpenAuiiHuI
3B’A30K Mix piBHem HbAlc i nokasHukom I1SQ (r=-0,62,
p<0,05), Wwo cBia4YMTb NPO NPAMMUIA BNAWUB [iIKEMIYHOIO
npoodinto Ha nNpouec oceoiHTerpayii. Y Tabauui 2 npeg-
CTaB/IEHO 3MiHM OCHOBHMX MOKa3HUKiB nicna 12 micauis
nicna imnnaHTauii.

OTpuMmaHi pe3ynbTaTv CBig4aTh, WO 33 YMOBM afeK-
BaTHOI MeTaboniyHoi KoMneHcauii Ta peTesibHOro nna-
HYBAHHA NiKyBaHHA AEeHTaNbHA iMNAAHTALIA ¥ NALLEHTIB
i3 MeTaboNiYHMM CMHAPOMOM € K/iHIYHO yCnilWHOoW Ta

HoBWna 94,6% y nauienTis i3 MC, | 0SR20
WO He BiApPI3HANOCA CTAaTUCTUUYHO
. . 70
BiZ, KOHTponbHOI rpynu (98,2%).
CepenHa BTpaTa MapriHanbHOI | g |
KiCTKM 3a piK ctaHoBuna 1,02+0,24
MM. BM3Ha4yeHO HeratuMeBHy Kope- | 50|
nAaujto Mixk pisBHem HbAlc Ta no-
Ka3HMKOM CTabifibHOCTi iMniaHTa- | 40+
Ty (1SQ) — r=-0,62, (p<0,05) nepwi
10 fi6 nicna onepauii ycknagHeHs, | 307
wo noTpebyBann MNOBTOPHOrO
BTPYYaHHA, He BUABNEHO. Y TPbOX 201
nauieHTie (5,0%) cnoctepiranacs -
NomMipHUIi Habpsak cnm3oBoi obo-
NOHKM, AIKUIA 3HMK nicna micuesoi | o
Tepanii Ha TpeTio 4oby. Y 2 (3,3%)
BMNaAKax 3adiKcoBaHO KOPOTKO- Qc:*\’ &
YacHe MiABMULLEHHA TemnepaTypu £ &

69.570-8

729 7% 74173:6

M OcHosHa rpyna

W KoHtponbHa
pyna

Tina po 37,8°C y nepuwi aBi go6u,
LLLO 3HAYHO He BM/IMHY/O Ha nepe-

6ir penapaTMBHOro npouecy. Mpumitka: * — p>0,05.

PUCyHOK — [iIntHamiKa NoKasHMKiB cTabinbHocTi imnaaHTaris (1SQ, cepepHi 3HaueHHA)

yepes 1, 3, 6 Ta 12 micauis.
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Tabnuusa 2 — KniHiuHi pe3ynbrati uepes 12 micauis
nicna imnnadTauii

HeobxigHO 060B’A3KOBO 3a/1y4aT Nikapa-eHao-
KpUHOOra 410 KopeKLii rikemiyHoro npodinto;

Manientn | KortpanoHa nepesary c/ig Hagasaty imnnaHTatam i3 SLA abo
MoKa3HUK 3MC rpyna p nano-SLA nosepxHeto, AKi CNPUAOTb PaHHbOMY
(n=60) (n=25) GOpMyBaHHIO KICTKOBOrO KOHTaKTy; [AOLi/IbHO
BukuBaHicTb imnnaHTaTiB (%) 94.6 98.2 >0.05 | BKAKO4aTM B HEPEBOHGpaHiV‘HV‘ﬁ ”pOTQKon aHTu-
BTpaTa mapriHanbHOT KicTKM (MMm) 1.02+0.24 0.68+0.19 <0.05 | OKCMAAHTHY Ta_MIKpOLI,.M.pKynﬂTOpI-!y NIATPUMKY;
Bunaakw nepuimmaanTATY (%) e 35 005 | KOHTPOMB cTabinbHOCTI iMnA1aHTaTie NPOBOAUTY
AMHaMiYHO —Ha 1, 3, 6 Ta 12 micAaub, BUKOPUCTO-

PiseHb HbAlc (%) 6.8+0.4 5.3+0.3 <0.05 Bytoun npunaam Tuny AnyCheck NeoBiotech.

1SQ (4epes 12 mic) 74.1+2.3 75.612.0 >0.05 BUCHOBKM.

Mpumitkmn: p<0.05 — CTAaTUCTUYHO 3HAYMMA BIAMIHHICTb 3 MOKA3HUKAMU rpynu

KOHTpOAtO.

nepenbayyBaHo npoueayporo. 3rifHO 3 OHOBAEHU-
mun Kputepiamu Albrektsson Ta cnisasT. (2023), KAiHiu-
HUI yCnixX BM3HA4YaBCA 3a BifACYTHICTIO 60110, PyXOMOCTI,
peHTreHonorivyHoi pesopbuii > 1,5 mm 3a nepwuint piK i
> 0,2 MM Ha HacTynHi poku [9]. Y Hawomy gocnigKeH-
Hi ycniwHicTb ctaHoBuna 93,3% ana nauieHTis i3 MC i
97,5% [na KOHTPONbHOI rpynu. BuKmMBaHIicTb imnaaH-
TaTiB y rpyni 3 MC ctaHoBuna 94,6%, WO Y3roaKyeTbCs
3 JaHUMK MiXKHapoaHWX gocnigkeHb (Silva GB et al.,
2024; Lee Y. et al., 2022), pe cepeaHili piBeHb ycnixy
imnaaHTauii y meTaboniyHo KOMMEHCOBaHWUX MNaLieHTIB
KO/MBaBCA B mexax 93-96% [3]. HesHauHe nigBueH-
HA Y4acTOTM MapriHa/bHOI pe3opbuil KicTKM y Hawomy
pocnigxeHHi (1,02+0,24 mm) moske 6yTM nos’aAsaHe 3
NOKaNbHUMM CYAUHHUMWM pO3nafamMu, TUNOBUMMU ONA
nauieHTiB i3 MC, a TaKoX i3 MOPyLEHHAM MiKPOLMPKY-
nauii B ginadHui paHm (Gémez-Moreno G. et al., 2021)
[4]. OTpumaHi pe3ynbTaTV y3roaxKytoTbca 3 gaHumm Di
Murro B. Ta cnisaBsT. (2024), AKi Nnoka3anu noAaibHy yac-
TOTYy ycniwHoi imnnaHTauii (93,8%) y nauienTiB i3 MC
33 YMOBM KopekKLii meTaboniyHmx nopyweHs[8]. Takmum
YMHOM, MyNbTUAUCUMNAIHAPHKUIA Niaxig — o6oB’s3KoBa
YMOBA KAIHIYHOTIO yCnixy Yy L€l KaTeropii NnaL,ieHTiB.
MiacymoBytouM  BULLECKA3aHe, pPEKOMEH0BaHO
nepes, AeHTaNbHOW iMNAaHTauielo y nauieHTiB i3 MC

1. MeTaboniyHnit CUHAPOM He € NPOTUMNOKA-
3aHHAM 40 AeHTaAbHOI iMnaaHTauii, 3a ymosu
nonepeaHboi KopeKLii meTaboniyHMX nopyLleHb
i cTabinisauii 3arasbHOro CTaHy NauieHTa.

2. KomnnekcHa nepegonepatiiHa onTuMmisauia
(Hopmanisauis rnikemii, aHTUOKCMAAHTHA Ta CyaMHHa Te-
pania) cyTTeBo NiaBuULLYE ebeKTUBHICTb OCTeoiHTerpauji
OeHTaNbHUX IMNNAHTATIB.

3. ImnnaHtatv 3 SLA-nosepxHeto (Neobiotech,
Straumann, Osstem) 3a6e3neyvytoTb HaaiiHUI Biomexa-
HiYHMI KOHTAKT KiCTKa—iMNAaHTaT, HaBiTb Y MALiEHTIB i3
MeTaboNIYHUM CUHAPOMOM.

4. O6’eKTMBHA OUiHKa cTabinbHOCTI iMniaHTaTiB 3a
ponomoroto AnyCheck NeoBiotech € iHpopmaTUBHUM i
HeiHBa3MBHUM METOAOM MOHITOPUHIY OCeOoiHTerpaLiii,
AKMI Kopentoe 3 pesynbtaTamm Osstell 1SQ.

5. KniHiyHMi piBeHb ycniwHOCTI imnnaHTawii ctaHo-
BuB 94,6%, W0 He BiAPI3HAETbCA CTAaTUCTUYHO Bi4 naui-
€HTIB 6e3 meTaboniyHMX NOpYyLUEeHb, 32 YMOBU [0TPU-
MaHHA MyNbTUANCLUNAIHAPHOrO NiAXOAY [0 NiKYBAHHA.

MepcnekTMBM NOAANBLUNX [OCNIAMKEHD.

OTpMMaHi pe3ynbTaTu LOCNIAXKEHHA Oat0Tb 3MOry
OLHWUTN HeobXiAHICTb KOMMNEKCHOro niaxo4y JiKy-
BaHHA 3 NIKAPAMM CYMIKHUX CreLiasibHOCTeN, a TaKoX
NOKpaLWMT NepeaonepaLinHy niAroToBKY 3 MeTO A0-
CATHEHHA BUCOKMX pe3ynbTaTiB XipypriYHOro NikyBaHHA
nauieHTiB 3 MeTaboNiYHUM CUHAPOMOM.
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K/IHIYHI ACMEKTU 3ACTOCYBAHHA AEHTAJIbHUX IMMNJIAHTATIB Y MALLIEHTIB 13 METABO/IIYHUM CUH-
APOMOM

CamoiineHko I. A., HexaHesuu . M., IOHKiH fl. O., OoporiHa O. C., lyaap’aH C. O.

Pestome. MaTodisioNnoriyHNMM NigrpyHTAM 3HUKEHHA OCTEOIHTErpaLiiHoro noTeHuiany y naujieHTis i3 MC € nigsu-
LLEeHWI piBEHb CUCTEMHOTO 3ananeHHA. HaamipHa KOHLUEHTpaL,ia UMTOKIHIB, 30kpema TNF-a, IL-1B Ta IL-6, cnpununHae
anonTo3 ocTeob1acTiB, aKTUBYE OCTEOKIACTM Ta NOPYLUYE NpoLec GOPMyBaHHA KiCTKOBOrO MaTpUKcy. [loBeAEHO TaKoXK,
LLO rinepiHCyNiHEMIA Ta OKCUAATUBHUI CTPEC 3MEHLUYIOTb aKTUBHICTb Ny»KHOT docdaTtasu 1 ekcnpecito ocTeoKabLm-
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Hy. Kpim Toro, HakonuuyeHHnA KiHLEBUX NPoayKTiB rnikauii (AGES) y TKAaHMHAX 3HUKYE €1aCTUYHICTb CYAMHHOI CTIHKK Ta
NPUrHiYye HeoaHrioreHes, LLO NOAOBKYE pPaHHIO a3y oceoiHTerpauii. BkAoyeHHA aHTUMOKcMAaHTIB (anbda-ninoesoi
KMcnotu, KoeHsmmy Q10, sitamiHy D3) Ao nepeaonepauiiHOro NpoTOKO/y CNPUAIO BiAHOBNEHHIO peaoKc-banaHcy
Ta NOKpPALLEHHI0 TPOPIiKM TKaHUH. Bigomo, wo mopdonoria NnoBepxHi imnaaHTaTy € Kato4oBMm dhakTopom y nepebiry
oceoiHTerpaLii.

Y Hawwi poboTi 3acTocoByBanuca imnaaHTati 3 SLA-nokputtam (Sandblasted, Large-grit, Acid-etched), sike 3a6e3-
neyye onTMMasibHy MiKPOLLIOPCTKICTb A/19 aaresii octeobaacTiB i GopMyBaHHsS NepBUHHOI CTabiNbHOCTI.

MonepeaHi gocnigKeHHs 3acBigumau, Wo came mikpopenbed SLA 3abesneyye binbluy NaoLLy KOHTAKTY KiCTKOBOI
TKaHWHU 3 IMNIaHTATOM Y NaLEHTIB i3 CUCTEMHUMM MeTaboniyHMMM NopyLueHHAMK. BogHo4vac poboTu iHWKX aBTopiB
NPOAEMOHCTPYBA/IM, WO YCNiWHICTb iMNAaHTaLii y NauieHTiB i3 MeTaboniYHUMMN PO31aJaMmn BU3HAYAETLCA He sile
XapaKTepUCTUKaMM NOBEPXHI, ane i piBHeEM MeTaboiYHOro KOHTPOIO, 30KpeMa niaTpumaHHAM HbAlc <7%. Llei no-
Ka3HWK ByB BpaxoBaHWi i B HALLOMY MPOTOKOAI, WO A03BONAO YHUKHYTU CTAaTUCTUYHO 3HAYYLLMX BiGMIHHOCTEN MiX
rpynamu.

3acTocyBaHHs HeiHBa3mBHoro npucrpoto AnyCheck NeoBiotech nokasano BUCOKY KAiHiYHY TOYHICTb Y ANHAMIYHO-
MY KOHTpPOJIi oceoiHTerpalii 6e3 HeobxiaHoCTi 3HIMaTK PpopmyBsad siceH. MopisHaHHA AnyCheck i3 TpaguuiiHum Osstell
ISQ NpoaeMOHCTPYBaNo BUCOKY Kopensuito pesynbrartis (r=0,88, p<0,01), o niaTBepAKye AOLINAbHICTb MOro BUKOPU-
CTaHHA B NALLEHTIB i3 NiABULLEHUM PU3MKOM 3aMNasibHUX YCKIA4HEHD.

Kntouosi cnosa: meTaboniyHuii cMHAPOM, CTabiNIbHICTb iMNAAHTATY, OCTeoiHTerpauia, SLA-noBepxHa imnaaHTaTa.

CLINICAL ASPECTS OF THE USE OF DENTAL IMPLANTS IN PATIENTS WITH METABOLIC SYNDROME

Samoilenko I. A., Nekhanevych Zh. M., Yunkin Ya. O., Dorogina O. S., Gudaryan S. O.

Abstract. The pathophysiological basis of the decrease in osseointegration potential in patients with MS is an
increased level of systemic inflammation. Excessive concentration of cytokines, in particular TNF-a, IL-13 and IL-6,
causes osteoblast apoptosis, activates osteoclasts and disrupts the process of bone matrix formation.

It has also been proven that hyperinsulinemia and oxidative stress reduce alkaline phosphatase activity and
osteocalcin expression. In addition, the accumulation of advanced glycation end products (AGEs) in tissues reduces
the elasticity of the vascular wall and inhibits neoangiogenesis, which prolongs the early phase of osseointegration.
The inclusion of antioxidants (alpha-lipoic acid, coenzyme Q10, vitamin D3) in the preoperative protocol contributed
to the restoration of redox balance and improved tissue trophism. It is known that the morphology of the implant
surface is a key factor in the course of osseointegration.

In our work, implants with SLA coating (Sandblasted, Large-grit, Acid-etched) were used, which provides optimal
microroughness for osteoblast adhesion and the formation of primary stability.

Previous studies have shown that it is the SLA microrelief that provides a larger area of contact between bone
tissue and the implant in patients with systemic metabolic disorders. At the same time, works by other authors
have demonstrated that the success of implantation in patients with metabolic disorders is determined not only
by surface characteristics, but also by the level of metabolic control, in particular, by maintaining HbAlc < 7%. This
indicator was also taken into account in our protocol, which allowed us to avoid statistically significant differences
between groups.

The use of the non-invasive AnyCheck NeoBiotech device showed high clinical accuracy in dynamic control of os-
seointegration without the need to remove the gingival former. Comparison of AnyCheck with the traditional Osstell
ISQ demonstrated a high correlation of results (r=0.88, p<0.01), confirming the feasibility of its use in patients with
an increased risk of inflammatory complications.

Key words: metabolic syndrome, implant stability, osseointegration, SLA implant surface.
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