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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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reziume

pacientebSi adreuli postoperaciuli garTule-
bebis Tvisebebi stomatologiuri implantaciis 
etapze

a.borisenko, m.antonenko, n.zelinskaia, v.stolari, 
r.popovi 

Terapiuli stomatologiis departamenti daas-
axela saxeli o.o. piligrimi saxelobis aspi-
rantura aspiranturaSi aspirantura ganaTlebis 
erovnuli samedicino universiteti saxeli o.o. 
piligrimi kievi, ukraina

ganzogadebuli periodontiti da kariesis gar-
Tuleba iwvevs kbilebis dakargvas sxvadasxva 
asakobrivi jgufis adamianebSi.
kvlevis mizans warmoadgenda stomatologi-

uri implantaciis Sedegebis gaumjobeseba, misi 
garTulebebis Tavidan acileba da prevenciuli 
zomebis SemuSaveba.
meTvalyureobis qveS imyofeboda 35-60 wlis asa-

kis 65 pacienti meoradi adentiiT. ZiriTad sakv-
lev jgufSi Sevida 45-60 wlis asakis 45 pacienti 
parodontis daavadebiT gamowveuli meoradi ad-
entiiT. sakontrolo jgufi Seadgina imave asakis 

20 pacientma kariesis garTulebebiT gamowveuli 
meoradi adentiiT.
operaciis Semdgom umokles droSi ZiriTad da 

sakontrolo jgufis yvela pacients Cautarda 
parodontis da reimplantaciis adgilis sruli 
gamokvleva. piris Rrus mikrofloris koloni-
zaciis dinamikis Seswavlis mizniT 65 pacients 
Cautarda mikrobiologiuri kvleva. 
kvlevis Sedegad implantaciis garTulebebi 

aReniSna ZiriTadi jgufis 24  (53.33%) pacients, 
kerZod:^ Wrilobis Sexorcebis procesis darRve-
va 7  (15.56%) pacients, operaciisSemdgom Wrilobi-
dan Cirqis gamoyofa - 8 (17.78%), Zlieri tkivili 
da sensoruli ukmarisoba implantaciis Semdeg - 
4  (8.89), qveda ybis sxeulis perforacia - 1 (2.22%), 
Wrilobis kideebis gadaxra implantis eqspozi-
ciis gareSe - 4  (8.89%) pacients.
gamokvlevis Sedegad postoperaciuli gar-

Tulebebis meti raodenoba dafiqsitda ZiriTadi 
jgufis 24  (53.33%) pacientebSi, romlebsac aR-
eniSneboda saSualo adentia zogadi periodon-
titis gamo. kvlevam gamoavlina, rom parodontis 
daavadebebiT pacientebSi stomatologiuri im-
plantaciis Catarebis dros aucilebelia gansa-
kuTrebuli yuradReba daeTmos winasaoperacio 
momzadebas da antimikrobul da anTebis sawi-
naaRmdego preparatebis SerCevas.

NEW APPROACHES TO THE TREATMENT OF PERIIMPLANTITIS (REVIEW)

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

Tbilisi State Medical University; Javakhishvili Tbilisi 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 

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]. It 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 

surface in a blood clot by a concentration gradient of cytokines 
such as PDGF, TGF‐β, 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 [51]. 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‐β, 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-1β, TNF-α, 
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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-β, 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-α), soluble human CD40 ligand (sCD-
40L), granulocyte-macrophage colony-stimulating factor (GM-
CSF), TNF-α 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; TNFα 
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.

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 
(TiO2) 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-α; it was demonstrated in vitro that Ti ions form particles 
in cell culture and that the activation and secretion of IL-1β 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.

Tbilisi State Medical University; Javakhishvili Tbilisi 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.

РЕЗЮМЕ

НОВЫЕ ПОДХОДЫ К ЛЕЧЕНИЮ ПЕРИИМПЛАНТИ-
ТА (ОБЗОР)

Орджоникидзе А.Т., Мгебришвили С.А., 
Орджоникидзе М.Т., Барбакадзе И.Д., Кипиани Н.В., 
Саникидзе Т.В.

Тбилисский государственный медицинский университет; 
Тбилисский государственный университет им. И. Джава-
хишвили, Грузия

Имплантотерапия - современный вариант лечения полно-
стью и частично беззубых пациентов. Однако многочис-
ленные клинические исследования указывают на высокую 
частоту (9-20%) случаев неудачной имплантации зубов. 
Успешная остеоинтеграция зависит от многих факторов, 
таких как подходящий хозяин, изменение метаболизма ко-
сти, гормональный баланс, привычка курения и местные 
условия (количество и качество кости, биосовместимость 
материала, травматическая хирургическая техника, окклю-
зионные состояния, качество имплантатов, коррозия метал-
ла имплантатов, тщательность операции и длительность 
периода заживления).

Данные анализа соответствующей научной литературы 
выявили, что достижения в области имплантации зубов 
зависят от понимания происходящих в клетках фундамен-
тальных процессов регенерации и восстановления тканей 
пародонта, а также местных условий, способствующих 
ускорению процесса регенерации. Знание клеточных меха-
низмов заживления ран и клинических последствий совре-
менных методов лечения пародонта, по всей вероятности, 
обеспечит дальнейшее улучшение и разработку новых стра-
тегий лечения для восстановления и регенерации мягких 
тканей и зубных имплантатов. Различные иммуновоспали-
тельные медиаторы и молекулы, связанные с костью, следу-
ет рассматривать как потенциальные биомаркеры, которые 
используются для мониторинга осложнений дентальной 
внутрикостной имплантации. Своевременное выяление 
этих биомаркеров и систематическая поддерживающая те-
рапия будет способствовать сокращению частоты повреж-
дения периимплантов. На основании анализа источников 
научной литературы выявлено, что при терапевтическом 
планировании и прогнозе следует учитывать индивидуаль-
ные генетические факторы, способствовующие координа-
ции процесса заживления в зависимости от наблюдаемого 
генотипа. Дальнейшее изучение молекулярной патофизио-
логии периимплантита позволит повысить результаты лече-
ния и разработать профилактические мероприятия.

reziume

axali midgomebi periimplantitis mkurnalobis-
Tvis (mimoxilva)

a.orjonikiZe, s.mRebriSvili, m.orjonikiZe, 
i.barbaqaZe, n.yifiani, T.sanikiZe

Tbilisis saxelmwifo samedicino universiteti; 
i.javaxiSvilis sax. Tbilisis saxelmwifo uni-
versiteti, saqarTvelo

implant-Terapia Tanamedrove samkurnalo sa-
Sualebaa srulad da nawilobriv ukbilo paci-
entebisTvis. amasTan, mravali klinikuri gamo-
kvleva miuTiTebs warumatebeli implantaciis 
sakmaod maRal maCvenebelze (9-20%). osteointe-
graciis procesis warmateba damokidebulia bevr 
faqtorze: Zvlebis metabolizmis cvlilebebze, 
hormonalur balansze, mowevaze da adgilobriv 
pirobebze (Zvlis moculoba da xarisxi, masa-
lebis bioSeTavsebis unari, qirurgiuli teqnika, 
implantebis xarisxi, liTonis implantebis koro-
zia, qirurgiuli manipulaciebis xarisxi).
mimoxiluli literaturis monacemebidan 

gamovlinda, rom stomatologiuri implantaciis 
sferoSi miRweuli Sedegebi emyareba parodontis 
qsovilebis regeneraciisa da aRdgenis fundamen-
turi ujreduli meqanizmebis Rrma codnas, adgi-
lobrivi optimaluri pirobebis SenarCunebas, rac 
xels uwyobs regeneraciis procesis daCqarebas. 
Wrilobebis Sexorcebis ujreduli meqanizmebis 
safuZvlianma codnam da Tanamedrove parodon-
taluri mkurnalobis klinikurma Sedegebma unda 
uzrunvelyos implataciis procesis Semdgomi 
gaumjobeseba an mkurnalobis axali strategiebis 
SemuSaveba rbili qsovilebisa da stomatologi-
uri implantebis swrafi aRdgenisa da regenera-
ciisTvis. sxvadasxva imuno-anTebiTi maCvenebeli 
da Zvlebis metabolizmSi monawile molekulebi 
SeiZleba ganxiluli iyos potenciur biomarkerebad, 
romlebic gamoyenebuli iqneba peri-implantis moni-
toringisTvis. maT droul gamovlenas sistematuri 
SemanarCunebeli Terapiis gamoyenebis fonze Sesa-
Zloa gadamwyveti gavlena hqondes peri-implantis 
dazianebis SemTxvevebis Semcirebaze. mniSvnelovania 
aRiniSnos, rom individualuri genetikuri faqtore-
bi agreTve unda iyos gaTvaliswinebuli Tera-piuli 
dagegmvisa da prognozis dros, procesis koordi-
naciis gasaadvileblad genotipis mixedviT. dam-
atebiTi monacemebi peri-implantitis molekuluri 
paTofiziologiuri meqanizmebis Sesaxeb momavalSi 
SeiZleba momgebiani iyos stomatologiuri implan-
tebis samkurnalod da profilaqtikuri midgomebis 
SemuSavebisTvis, peri-implantis qsovilis dazianebis 
Tavidan aci-lebis mizniT.


