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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITHIO HEOOXOMNMO COOTIONATh CISAYIONINE TIPaBHIIA;

1. CraTps 1oyKHA OBITH MPEJCTABICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHACKOM SI3bI-
Kax, Hare4yaTaHHas Yepe3 MoJTOPa HHTEPBAJa HA OHOIl CTOPOHE CTAHAAPTHOTO JINCTA ¢ IIMPUHOMH
JIEBOTO TOJIA B TPU caHTHMeTpa. Vcroiap3yeMblil KOMITBIOTEPHBIN MIpU(T U TEKCTa Ha PYCCKOM U
anmniickoM s3pikax - Times New Roman (Kupuuinna), 111 TeKCTa Ha TPYy3UHCKOM SI3BIKE CIEIYeT
ucnons3oBath AcadNusx. Pasmep mpudra - 12. K pykonucu, HareyaraHHON Ha KOMIIBIOTEPE, 1OJDKEH
OBITH TIpHTOkeH CD co cTaTheit.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEe IECSTH U He OoJiee 1BaAaTH CTPAHUI] MAITMHOIIHCH,
BKITIOYAs yKa3aTelb JINTEPaTyphl U Pe3toMe Ha aHTJIIMICKOM, PYCCKOM U TPY3MHCKOM SI3BIKaX.

3. B crarbe 10mKHBI OBITH OCBEIIEHBI AKTYaTbHOCTh JAHHOTO MaTepHalia, MEeTOJIBI X PE3YIIbTaThI
WCCIIeIOBaHUSI U MX 00CYKICHHE.

[Ipu npencTaBneHny B reUaTh HAyYHBIX IKCIIEPUMEHTAITLHBIX paO0T aBTOPHI JIOJIKHBI YKa3bIBaTh
BH]l ¥ KOJMYECTBO JKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS H
YCBITUIEHHUS (B XO/1€ OCTPBIX OIBITOB).

4. K crarbe IOMHKHBI OBITH MPUIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3FOME Ha aHTIIUHCKOM,
PYCCKOM H TPY3MHCKOM $I3bIKaX (BKJIFOUYAIOIIEE CIICAYIOIIHE Pa3/Ieibl: IeJb UCCIIeJOBaHuUs, MaTepral U
METOJTBI, PE3YIBTATHI M 3aKTFOUCHHE) U CIIHCOK KITF0UeBEIX ciioB (key words).

5. Tabmuiibl HEOOXOUMO MPEACTABIISITE B ITe4aTHO# popme. DoTokonuu He puHUMaroTcs. Bee
nu(ppoBbIe, HTOTOBbIE U MPOIEHTHHIE JAHHBIE B TA0JHIAX JOJKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaTbu. Ta0nuIbe! 1 rpaduKH TOJKHBI OBITH 03aITIaBICHBI.

6. dororpadun AOIKHBI OBITh KOHTPACTHBIMHU, (DOTOKOIHHU C PEHTTEHOTPAMM - B IO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTeXHU U JUArpaMMBbI CIICAYyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBETCTBYIOITEe MecTo TekcTa B tiff popmare.

B moanucsx k MukpogoTorpadusiM ciieyeT yKa3blBaTh CTEIICHb YBEJIMUYCHUS Yepe3 OKYIISP HITH
00BEKTHB U METOJI OKPACKH WIJIM UMITPETHAIINN CPE30B.

7. ®aMHUINH OT€YECTBEHHBIX aBTOPOB MPUBOATCS B OPUTHHAIBHOW TPAHCKPHUTIITHH.

8. I1pu opopmiienun u HanpaBieHun crateid B >kypHan MHI mpocum aBTOpoB coOmonarh
NpaBuIIa, U3JIOKEHHBIC B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPECTABISIEMbIM B OMOMETUIIMHCKUE
JKYpHAJIBD», MPUHATHIX MeXKTyHapOIHBIM KOMUTETOM PEIAKTOPOB MEAMIIMHCKUX KYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X0i OPUTHHAIBHON CTaThH MPUBOAMUTCS Onbinorpaduuecknii cnucok. B cnmcok nutepa-
TYpBI BKJIIOYAIOTCS] BCE MaTepHalibl, Ha KOTOpble UMEIOTCS CCBIIKM B TekcTe. CIHCOK COCTaBiseTcs B
andaBUTHOM MOpsIKE U HyMepyeTcs. JIuTteparypHblii HCTOYHUK TPUBOAUTCS Ha sI3bIKE OpUTrHMHana. B
CIIHMCKE JIUTEePaTyphl CHavYasa MPUBOJSITCS PaOOTHI, HAIMCAHHBIC 3HAKAMU TPY3WHCKOTO an(aBuTa, 3aTeM
Kupuuied u naruauned. CChUIKM Ha IIUTHPYEMble pabOThl B TEKCTE CTAaThbH JAIOTCS B KBaJpPaTHBIX
CKOOKax B BUJIC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padOoTHI B CITUCKE TUTEpaTypbl. BonbmmH-
CTBO IUTUPOBAHHBIX UCTOYHUKOB JIOJDKHBI OBITh 32 TIOCTEIHUE 5-7 JIeT.

9. Jlns momydenus mpaBa Ha MyONHWKANWIO CTaThs JOJDKHA MMETh OT PyKOBOIHUTENS PAaOOTHI
WIN YUPEXKJCHUSI BU3Y U CONPOBOIUTEIHHOE OTHOILICHHUE, HAITMCAHHBIC MITM HalleYaTaHHbIe Ha OJaHKe
Y 3aBEPEHHBIC MOJIIICHIO U TICUAThIO.

10. B xoHIe cTaThu MOKHBI OBITH MOMAIMKCH BCEX aBTOPOB, IMOJHOCTHIO NMPUBEIACHBI UX
(hamuTiM, IMEHa M OTYECTBA, YKa3aHbl CIIy)KCOHBIH M JOMAalIHUH HOMEpa TeIe(OHOB U aapeca il
MHBIE KOOpAUHATHL. KomnuecTBo aBTOPOB (COaBTOPOB) HE JOJIKHO MPEBHIIIATH MATH YEJIOBEK.

11. Penakuus octapisiet 3a coOO0# MpaBo COKpaIaTh U UCIPABIIAThL CTaThi. KoppekTypa aBropam
HE BBICBIJIAeTCSI, BCs paboTa M cBepKa MPOBOAUTCS IO aBTOPCKOMY OpPUTHHAITY.

12. HepomycTuMO HampaBlieHHE B PEJAKIUI0 padoT, MPEACTABICHHBIX K TI€YaTH B WHBIX
M3/IaTeThCTBAX WITM OMYOJUKOBAHHBIX B IPYTHUX M3IAHUSIX.

IIpu HapymieHnH yKa3aHHBIX NPABHJ CTATHH He PACCMATPUBAIOTCH.




REQUIREMENTS

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 Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

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
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
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
by Cyrillic and Latin).

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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NEW APPROACHES TO THE TREATMENT OF PERIIMPLANTITIS (REVIEW)

Orjonikidze A., Mgebrishvili S., Orjonikidze M., Barbakadze 1., Kipiani N.V., Sanikidze T.

Thilisi State Medical University; Javakhishvili Thilisi State University, Georgia

Implant therapy, a modern treatment option for completely
and partially edentulous patients. The goal of modern implant
dentistry is to restore physiological function, comfort, aesthet-
ics, speech abilities, and health to individuals who have missing
teeth. The dental implant is based on the concept of ““osseointe-
gration”, direct and tight binding of the implant to the bone sur-
face without any interposed tissue. To implement direct contact
between the bone and the implant, studies have been performed
in modifying materials to achieve better osseointegration, its ac-
celeration for the short treatment period. [51]. However, numer-
ous clinical studies indicate a sufficiently large number (9-20%)
of the failure rate of implants. [13, 23, 30; 33].

Considering the absence of predictable and effective thera-
peutic interventions for the treatment of peri-implantitis [20],
scientific evidence concerning the host response on dental im-
plants, could be important for providing in the future a wider
preventive and/or therapeutic window for the peri-implant le-
sion, indicated biomarkers will provide the quantifiable measure
of response to peri-implant therapy. Knowledge of the pattern of
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host osteo-immunoinflammatory modulation in the presence of
peri-implantitis, the profile of modulators of inflammation and os-
seous tissue metabolism around dental implants could explain the
individual susceptibility for developing peri-implant lesions, iden-
tify individuals with increased risk for peri-implantitis and support
benefit the early diagnostic of the disease and its prevention.

The achievement of osseointegration depends on many fac-
tors, such as a suitable host, alteration in bone metabolism, hor-
mone balance, smoking habits, and local conditions (quantity
and quality of bone, biocompatible materials, traumatic surgical
technique, occlusal conditions, quality of dental implants, and
corrosion of the metal of implants, thoroughness of surgery and
healing time) [16].

It is well recognized that peri-implantitis is an inflammatory
disease that promotes soft tissue inflammation and, also, pro-
gressive bone loss beyond biological osseous remodeling [18,
38). It has been evidenced that the presence of periodontopatho-
gens is necessary but not enough for peri-implantitis initiation
and that osteo-immunoinflammatory mediators produced by the
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host response exert an essential impact on peri-implant tissue
breakdown [35, 50].

Osseointegration (Implant-bone integration) occurs when a
dental implant is placed in the jawbone and successfully inte-
grated with the living bone via osseous wound healing. Implant-
bone integration consists of the distance (bone formation from
the local bone toward the implant surface during cortical bone
healing), and contact osteogenesis (bone formation from the
implant surface toward the local bone - osteogenic cell migra-
tion, osteoconduction, and de novo bone formation). On the I
stage of the de novo bone formation at a solid surface the two
noncollagenous proteins, osteopontin, and bone sialoprotein are
secreted, the calcium phosphate is nucleated and binding at the
calcium-binding sites of these proteins with the formation of the
osteocalcin, that is followed by crystal growth phase; in the last
fourth stage of de novo bone formation, collagen production and
subsequent collagen mineralization take place [10]. Osteocalcin
is the most plentiful noncollagenous protein of the bone matrix.
It is secreted from odontoblasts, osteocytes, and osteoblasts, to
bind hydroxyapatite and calcium during matrix mineralization
[7]. Tt is one of the serological markers in the bone formation
process; numerous studies have shown increased osteocalcin
levels during bone formation, which is related more to osteoid
formation than matrix mineralization [21, 45]. During bone min-
eralization, bone-specific membrane-bound glycoprotein, alka-
line phosphatase, is secreted by osteoblasts to provide catalysis
of the hydrolysis of phosphate monoesters (at a basic pH level)
and provide a high phosphate concentration at the osteoblast cell
surface [41].

Osseous wound healing around implants can be divided into
four major phases: hemostatic, inflammatory, proliferative, and
remodeling. Tissue injury including defects after periodontal
surgery initiates the hemostatic phase; the defect site is sealed
rapidly off by the forming blood clot, supporting the recruiting
of inflammatory cells (neutrophils and monocytes), platelets and
red blood cells into the defect site (within 1- 24 h respectively).
Neutrophils are attracted by chemokines, the complement sys-
tem, and peptides released during cleavage of fibrinogen (22).
The extracellular matrix is the newly formed fibrin meshwork
that also includes other proteins for cell adhesion such as fi-
bronectin and fibronectin [40]. The endothelial cells control
the vasodilation [22], bradykinin, histamine, and substance P,
released from activated platelets, contribute to the increase vas-
cular permeability stimulate an influx of serum fluids, proteins,
and leukocytes. Polymorphonuclear (PMNs) leukocytes chemo-
tactically attracted to a wound site via the concentration gradi-
ent of bacterial proteins, fibrinopeptides, and pro-inflammatory
interleukins, combat bacteria with phagocytosis; the release of
ROS and granule enzymes, the secretion of tissue digestive en-
zymes, such as MMPs, and the generation of neutrophils, stimu-
late heterogeneous macrophages (inflammatory M1- and anti-
inflammatory “M2a”) phenotypes [27] which further eliminate
tissue debris and bacteria, release pro-inflammatory cytokines to
orchestrate the inflammatory process. Later M2a macrophages
secrete anti-inflammatory cytokines and growth factors, such as
tissue inhibitors for MMPs (TIMPs), VEGF, and FGF, to stop
the catabolic inflammatory process, matrix degradation and to
promote the anabolic (proliferative) phase of “new tissue forma-
tion” (angiogenesis and extracellular matrix formation).

The “new tissue formation” requires the involvement of endo-
thelial cells, fibroblasts, and epithelial cells. It is initiated by the
formation of the highly vascularized “granulation tissue” from
a conglomerate of fibroblasts, chemo-attracted to the implant
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surface in a blood clot by a concentration gradient of cytokines
such as PDGF, TGF-f, bFGF, and connective tissue growth fac-
tor (CTGF), and the extracellular fibrin-rich matrix. As fibro-
blasts migrate, they degrade the fibrin clot by secreting MMPs
and then deposit fibronectin, collagen, and decorin [S1]. The
low-oxygen tissue environment attracts macrophages, which are
also stimulated to express VEGF; in response to VEGF gradient,
perivascular cells migrate from the outer wall of blood vessels to
the hypoxia site and initiate blood vessel formation, which sup-
ports restore the oxygen supply, a prerequisite for osteogenesis.
Hence, new bone formation occurs in close approximation to
blood vessels [43]. The necrotic bone is repaired by the team-
work of osteoclasts (formed by the fusion of precursors (cells in
the monocyte/macrophage lineage)) and osteoblasts. Osteoclast
precursors leave blood vessels and migrate towards the implant
surface in response to cytokines such as stromal cell-derived
factor 1 (SDF-1), IL-8, and monocyte chemotactic protein 1
(MCP-1/CCL2) [29], resorb the damaged bone at the osteoto-
my site to initiate bone repair. As osteoclastic bone resorption
proceeds, growth factors such as BMPs, TGF-f, and PDGF are
released from the bone matrix, attract osteoblasts and resultant
bone formation occurs. Osteoblasts deposit an organic matrix
mostly composed of collagen type I at the implant surface and
the osteoclast-resorbed areas. The matrix is subsequently miner-
alized to form woven bone, which is considered less organized
immature bone. osteoblasts and osteoclasts participate in the re-
placement of immature woven bone with lamellar bone where
the collagen matrix and mineral structures are well organized
and matured. Osteocytes play a major role in mechanotransduc-
tion, by which bone remodeling is regulated. Communication by
osteocytes involves small messenger molecules, such as nitric
oxide (NO) and prostaglandins [9]. In this way, the bone state
around implants, such as stress levels and microcrack formation,
is conveyed to distant osteoclasts and osteoblasts which, after
receiving the call, will then initiate bone remodeling.

It is well known that implant loss (peri-implantitis) is condi-
tion bearing great similarity to periodontal disease [47]. That
is why recent dental implant research has also focused on the
interface between titanium implants and the surrounding soft
tissues [6].

Some aspects of wound healing process around dental im-
plants are different from typical osseous wound healing that oc-
curs during bone fractures and after tooth extraction because os-
seous wound healing around implants involves host bone on one
side and a biocompatible metal or ceramic on the other; there
are the factors that contribute to the differences between these
two processes (the space between the implant surface and the
host bone, the implant surface topography and chemical compo-
sition, the surface treatment, the implant micromovement, and
the implant macro design, etc).

The oral mucosa protects to the periodontal tissue, including
alveolar bone, against bacteria and other deleterious stimuli, but
when breached by implant placement, the integrity of this bar-
rier is disrupted. It was shown that the activity of the immune
system of peri-implant tissue is inferior in local defense of peri-
odontal tissue [5], the advanced inflammation induces patho-
logical changes at the interface between the implant and sur-
rounding tissue, and resorption of the alveolar bone in which the
implant is anchored [31]. Evaluation of peri-implant crevicular
fluid (PICF) and saliva has been used for assessment and predic-
tion of the peri-implant tissue loss (diverse molecules associated
with inflammatory response, bone turnover and proteinases) [8,
25,37, 46, 50]. Significant up-regulation of IL-1, IL-1p, TNF-a,
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and IL-8 in peri-implant crevicular fluid from subjects with peri-
implantitis was demonstrated [14, 15, 23, 36]. These data might
be utilized to determine the early diagnosis of peri-implantitis.
Predominant Th17 response and a diminution of Treg response,
caused by the up-regulation of IL-23 and down-regulation of
TGF-B, was observed in peri-implantitis tissues when compared
to a peri-implant healthy condition [28]. It was shown that the
combination of six local biomarkers (Flt-3L, GM-CSF, IL10,
sCD40L, IL-17, and TNF-a), soluble human CD40 ligand (sCD-
40L), granulocyte-macrophage colony-stimulating factor (GM-
CSF), TNF-a and platelet-derived growth factor-BB (PDGF-
BB), reveal especially high sensitivity to the periimplantitis and
might contribute to distinguishing peri-implant health from the
disease [50].

Modifications in the individual pattern of the host response
in the peri-implant crevicular fluid may also impact the levels
of matrix metalloproteinases (MMPs), such as MMP-1, MMP-
7 and MMP-8 [36, 39, 45]. MMP-8 or collagenase-2, that is
recognized to be the main MMP in periodontitis and early sign
of peri-implant breakdown exerts a vital action in numerous
tissues damaging inflammatory processes by destructing ex-
tracellular matrix and basement membrane components [1, 4,
36, 46]. Up-regulation of inflammatory mediators, including
MMP-1, in fibroblasts from peri-implantitis sites in response to
P. gingivalis may exert a relevant impact on the pathogenesis
of peri-implantitis [19]: up-regulation of mRNA MMP-1 and
reduced gene expression for tissue inhibitors of matrix metal-
loproteinases TIMP-1 was detected in the fibroblasts from peri-
implantitis granulation tissue when compared to cells collected
from chronic periodontitis; the reduced MMP-1/TIMP-1 levels
could be an indicator of loss of clinical attachment around dental
implants [36].

Besides the peri-implant breakdown, the modulation of nu-
merous cyto/chemokines in favor of a pro-inflammatory host
response profile could be also related to oxidative stress mecha-
nisms and excessive production of reactive oxygen species
which also exert a vital impact in the host response. In this con-
text, investigation of salivary concentration of oxidative stress
molecules, lipid peroxidation by-product, malondialdehyde
(MDA) and myeloperoxidase (MPO) in the individuals with
periimplantitis (in case 5-6 implants) didn’t reveal important
changes [48]; these data indicate that peri-implantitis does not
promote quantifiable oxidative impairment in saliva, however,
for the determination of the real impact of peri-implantitis in the
levels of oxidative stress in saliva necessary perform testing in
patients with a greater number of dental implants.

Some investigations suggest that the host genetic suscepti-
bility regulates the vulnerability for biological complications
of dental implants. Specific genetic polymorphism (IL-1B-511
2/2 genotype) of the IL-1 gene was related to early marginal
peri-implant bone loss [12]. Remarkable, a polymorphism in the
MMP-1 promotor (G-1607GG), recognized to lead augmented
transcriptional activity, is related to dental implant failure; TNFa
308 A/G and CD14-159 C/T polymorphisms are related to peri-
implantitis and could contribute as markers related to peri-im-
plantitis [34].

Artificial and natural teeth, metallic dental implants, as well
as restorative materials within the mouth for 24 hours interact
continually with physiological fluids are exposed to a variety of
eatables, high and lower temperatures, changes in pH (from milk
or fruit juices). Thus, dental materials need to be selected very
carefully, given their corrosion behavior, mechanical properties,
cost, availability, biocompatibility, and aesthetic appearance.
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Implants are recognized as a foreign body to the host organ-
ism. Host biological response during osseous wound healings
depends on the implant’s surface topography and chemistry.
During interaction with surrounding living tissues, mechani-
cal stimuli are converted into the molecular signals which de-
termine the success of the osteointegration. The knowledge of
function mechanisms of soft tissue barriers around implants
from both a basic and clinical perspective will allow highlight
and resolve the most pertinent questions relating to this area of
research [43].

Currently, titanium is the widest spread implant material. It
is also used for other purposes like arthroplasty, osteosynthesis,
pacemaker cases, oral reconstructive procedures, anchorage of
bone conductive hearing aids and prostheses, as well as jew-
elry for body piercing. Titanium is characterized by convenient
mechanical properties such as its high strength-to-weight ratio,
malleability, and low density. It has very good corrosion re-
sistance within controlled environments and in the absence of
load [3], because it quickly becomes passive, that is due to the
creation of an outer layer of shielding material that protects the
bulk of the metal from the environment (titanium oxidizes im-
mediately upon exposure to air, forming a thin titanium dioxide
(Ti02) layer, which quickly reforms upon damage in the pres-
ence of sufficient oxygen (self-healing effect) [26]. These prop-
erties enable its utilization as a dental implant material that can
stay in place for several years. Titanium is non-toxic and infre-
quently rejected by the body, therefore, it has the inherent ability
to osseointegrated. However, titanium is unstable concerning a
large number of chemical substances (that may be part of the
particles of foods, saliva, toothpaste, and prophylactic agents),
which decompose teeth plaques, change their metabolism, and
cause implants corrosion [3]. These conditions in combination
with cyclic loads, titanium, as all metals, are suffering a slow
removal of ions from the surface [11].

Metal wear particles, like titanium and iron elements, from
dental implant surfaces, have been observed in saliva and gingi-
val fluid, in soft and hard peri-implant tissues of patients carry-
ing titanium dental implants - the highest titanium levels corre-
sponded to patients carrying implants over a longer period, thus
indicating that titanium accumulates in peri-implant gingival
tissue. Their impact in the pathogenesis of peri-implantitis and
the host osteo-immunoinflammatory response is still indefinite,
some studies have related the presence of these particles to in-
flammatory processes [42].

By x-ray dispersion analysis it was detected macrophages
loaded with metal particles as indicators of the corrosion pro-
cess of failed human dental implants in the soft peri-implant tis-
sue [44]. In an in vitro investigation [19], It was showed that
peri-implant granulation tissue fibroblasts challenged with tita-
nium dioxide (TiO2) particles in association with viable Porphy-
romonas gingivalis infection augmented the pro-inflammatory
response, up-regulating the gene expression and production of
TNF-0; it was demonstrated in vitro that Ti ions form particles
in cell culture and that the activation and secretion of IL-1p were
associated with particles and not to the soluble ions [31]. Fur-
thermore, the insertion of titanium implants and the presence of
their traces in the human body may also cause internal diffusion
which ultimately leads to titanium ions to concentrate in tissues,
regional lymph nodes, and pulmonary tissue.

Metal ions/particles, released into the environment upon pro-
longed implantation, can be one of the possible causes of metal
hypersensitivity reaction (hypersensitivity to biomaterials is of-
ten detected in terms of vague pain, skin rashes, fatigue and mal-
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aise and in some cases implant loss), as well as other immune
dysfunctions [3].

As can be seen from the review data, achievements in the field
of dental implantation are based on a deep understanding of the
fundamental cellular processes of regeneration and restoration
of periodontal tissues, maintaining optimal local conditions that
contribute to accelerating the regeneration process. Thorough
knowledge of the cellular mechanisms of wound healing and
the clinical consequences of modern periodontal treatments
should provide further improvement or the development of new
treatment strategies for the restoration and regeneration of soft
tissues and dental implants. Various immuno-inflammatory me-
diators and bone-related molecules can be considered potential
biomarkers that will be used for monitoring peri-implant health
and disease.

Their timely detection and systematic maintenance therapy
may have a crucial impact on decreasing the occurrence of peri-
implant lesions. Importantly, individual genetic data might con-
tribute to therapeutic planning and prognosis, make its coordina-
tion depending on observed genotype. Supplementary evidence
concerning the molecular pathophysiology of peri-implantitis
may, in the future, benefit the treatment of dental implants, de-
velopment of preventive approaches to avoid peri-implant tissue
breakdown.
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SUMMARY

NEW APPROACHES TO THE TREATMENT OF PERI-
IMPLANTITIS (REVIEW)

Orjonikidze A., Mgebrishvili S., Orjonikidze M.,
Barbakadze I ., Kipiani N.V., Sanikidze T.

Thilisi State Medical University, Javakhishvili Thilisi State Uni-
versity, Georgia

Implant therapy, a modern treatment option for completely
and partially edentulous patients. However, numerous clini-
cal studies indicate a sufficiently large number (9-20%) of the
failure rate of implants. The achievement of osseointegration
depends on many factors, such as a suitable host, alteration in
bone metabolism, hormone balance, smoking habits, and local
conditions (quantity and quality of bone, biocompatible materi-
als, traumatic surgical technique, occlusal conditions, quality of
dental implants, and corrosion of the metal of implants, thor-
oughness of surgery and healing time).

As can be seen from the review data, achievements in the field
of dental implantation are based on a deep understanding of the
fundamental cellular processes of regeneration and restoration
of periodontal tissues, maintaining optimal local conditions that
contribute to accelerating the regeneration process. A thorough
knowledge of the cellular mechanisms of wound healing and
the clinical consequences of modern periodontal treatments
should provide further improvement or the development of new
treatment strategies for the restoration and regeneration of soft
tissues and dental implants. Various immuno-inflammatory me-
diators and bone-related molecules can be considered potential
biomarkers that will be used for monitoring peri-implant health
and disease.

Their timely detection and systematic maintenance therapy
may have a crucial impact on decreasing the occurrence of peri-
implant lesions. Importantly, individual genetic data might con-
tribute to therapeutic planning and prognosis, make its coordina-
tion depending on observed genotype. Supplementary evidence
concerning the molecular pathophysiology of peri-implantitis
may, in the future, benefit the treatment of dental implants, de-
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velopment of preventive approaches to avoid peri-implant tissue
breakdown.

Keywords: peri-implant lesion, molecular biomarkers, in-
flammation, periimplantitis.

PE3IOME

HOBBIE [TOAXO/bI K JIEYEHUTO TEPUUMILIAHTH-
TA (OB30P)

Opmxonnkuase A.T., Mreopumsuiau C.A.,
Opmxonnkunasze M.T., bap6akanze U./1., Kunnanu H.B.,
Canuxnaze T.B.

Tounucckuti 20Cy0apcmeeHHblll. MEOUYUHCKULL YHUBEPCUMEN;
Tounucckuii cocyoapcmeennviii ynusepcumem um. M. Jocasa-
xuweunu, I pysus

WMrutanToTepanus - COBpeMEHHbII BApHAHT JICYCHHS TIOJTHO-
CTBIO M YacTUYHO 0e33yObix marueHToB. OJHAKO MHOTOYHC-
JICHHbIC KIMHUYECKUE UCCIICIOBAHUS YKA3bIBAIOT HA BBICOKYIO
vactoty (9-20%) ciy4yaeB HeynadyHOW HMIUIAHTALMU 3yOOB.
VYenenrHasi OCTEOMHTErpaldsl 3aBUCHT OT MHOTHX (DaKTOPOB,
TaKUX KaK MOIXOIIIUN XO35IMH, U3MEHEHHE MeTaboi3Ma Ko-
CTH, TOPMOHAJIBHBIH 0ajaHC, MPHUBBIYKA KYPEHHS M MECTHbIC
yCJI0BHsl (KOJMYECTBO M KAaueCTBO KOCTH, OMOCOBMECTHMOCTD
Marepuaiia, TpaBMaTHIecKasi XUpyprudeckasi TeXHUKa, OKKITIO-
3MOHHBIE COCTOSIHHSI, KQYECTBO UMILIAHTATOB, KOPPO3HsI METalI-
Jla UMIUIQHTAaTOB, TINATEIBHOCTh ONEpalu¥ U JUIMTEIbHOCTh
HepHO/ia 3aKUBIICHUSA).

JlanHble aHanIM3a COOTBETCTBYIONIEH HAy4HOMN JIUTEPATyphI
BBUIBWJIM, YTO JOCTHIKCHHUsI B OOJACTH HMIUIAHTAlMU 3yOOB
3aBUCAT OT HOHMMAaHHs HPOUCXOMSIINX B KIeTKax (yHmaMeH-
TaJBHBIX MPOLECCOB PEreHepalui U BOCCTAHOBJICHHS TKaHEHl
[apoJOHTa, a TaKKe MECTHBIX YCJIOBHM, CIOCOOCTBYIOIINX
YCKOPEHHMIO Ipolecca pereHepanyi. 3HaHue KIeTOUHbIX MeXa-
HHM3MOB 32)KMBJICHUS PaH M KIIMHUYECKUX MOCIICACTBHI COBpe-
MEHHBIX METOJOB JICUCHHsI MTAPOJIOHTA, 110 BCEil BEPOSTHOCTH,
obecrieynT AanbHellee yaydlieHne 1 pa3paboTKy HOBBIX CTpa-
TETUil JICUSHUs! ISl BOCCTAHOBIICHUSI U PETreHEPALlUK MSTKHX
TKaHEeH ¥ 3yOHBIX MMIUIAHTATOB. Pa3nnuHble MMMYHOBOCIHIAJIM-
TEJIbHbIC MEINATOPBI U MOJICKYJIbI, CBSI3aHHBIE C KOCTBIO, CIISTy-
eT paccMaTpHUBaTh KaK MOTCHIMAJIbHbIE OHOMapKepbl, KOTOPbIe
UCIIONB3YIOTCSL IJI1 MOHUTOPUHIA OCJIOKHEHHH JEHTaJIbHOM
BHYTPHKOCTHOW uMIUTaHTauuu. CBOEBPEMEHHOE BBISIICHHE
9THX OMOMAapKEpOB M CHCTEMAaTHYECKas MOACPKUBAOLIAs Te-
pamust OyleT CrocOOCTBOBATh COKPAIEHUIO YaCTOThI MOBPEK-
JICHUs NepUUMIUIaHTOB. Ha OCHOBaHMM aHanW3a MCTOYHUKOB
HAay4HOH JIMTEePaTyphl BBISBICHO, YTO HPH TEPANEBTHYECKOM
IUITAHUPOBAHUY U TPOTHO3€ CJIEAYeT yYUTHIBATh MHANBHUYallb-
HbIE TeHEeTHYeCKUe (HaKTOPbI, CIOCOOCTBOBYIOLIME KOOPIHHA-
[IUU TIPOLIECCa 3KUBJICHUS B 3aBUCHMOCTH OT HaOJII0aeMOro
redHoruna. /lanpHeiiliee n3ydeHre MOJCKYIIPHON MaTodu3no-
JIOTMY NEPUUMIUIAHTUTA [T03BOJIHUT MOBBICHTH PE3YJIBTATHI JIeUe-
HUS 1 pa3padorarbk NpOo(UIAKTUUSCKUE MEPOIIPHUSITHSL.
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