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Purpose: To compare the differential impact of biological, bacterial and immune factors on the
peculiarities of periodontitis and peri-implantitis, and their role in the prediction of pathologies
occurrence based on a retrospective analysis of published data; to compare the results of
previously published studies about the risk of peri-implant lesions development among patients
with periodontal pathology in anamnesis, and determine the impact of periodontitis on the dental
implants success rate. Methods: Retrospective analysis of the literature performed using search
systems and databases (PubMed, BIOSIS Previews via ISI Web of Science, ISI Citation via ISI

Web of Science and GoogleScholar) and based on the principle of data sampling due to relevant
keywords. Review of the literature conducted using the method of content analysis. Information
organization performed using the principles of typological, structural and analytical categorization
of obtained data (Predictive Analytics SoftWare Statistics, PASWS 18.0.2, SPSS). Results:

A differential approach to the evaluation and prognosis of periodontal and peri-implant lesions
based on the number of fundamental differences within supporting structures around natural

teeth and titanium surface of intraosseous constructions, although each of these pathologies

is destructive and progressive by nature, and also associated with the loss of adjacent tissues.
Obtained data due to the results of the retrospective analysis of the literature shows significant
differences in the nature of biological reactions to the presence and progression of periodontal

and implant-associated pathologies. Conclusions: Peri-implantitis and periodontal lesions
characterized by their specific bacterial, biological and immunological markers that can be used for
evaluation of pathology progression, its prognosis and selection of adequate treatment algorithm.
Based on the results of literature review it can be stated, that occurrence of peri-implantitis is more
relevant to the patients with a history of periodontitis. Due to this fact, verification of microbial
content of the oral cavity and its adequate correction is advantageous before dental implantation
among patients with periodontal lesion in anamnesis.

Key words: periimplantitis, periodontitis.

Mema: Ha niocmasi daHux pempochekmueHoz2o 02140y Jimepamypu nposecmu ougepeHyitiHe no-
DIBHSIHHA 8N1UBY HU3KU Oi0N102iuHUX, OAKMepialbHUX ma iMyHHUX pakmopie Ha 0cobausocmi po3-
sumky ma npedukyii hamonoeiti napodoHmumy ma nepiiMnaaHmumy; nopigHsamu pesynsmamu
nonepeoHix 00cnidxeHsb w000 PusUKy BUHUKHEHHS NePIiMNIAHMUMHO020 YPaxieHHS y nayieHmis

i3 namonozieto hapodoHma 8 aHamHe3i ma Ha 0CHOBI NPOAHANIZ08AHUX DAHUX BU3HAUUINU BNUG
napodoHmumy Ha ychiwnicms deHmansHoi imnaanmayii. Memoodu: PempocnekmueHuil aHanis -
mepamypHux 0xcepesl Npo8oOUBCS 3 BUKOPUCMAHHAM NOWYK08UX cucmem ma 6a3 danux (PubMed,
BIOSIS Previews via ISI Web of Science, ISI Citation via ISI Web of Science ma GoogleScholar) 3a
npuHyunom opmysanHs eudipku 8i0nogioHux 0aHuX 3a Kaouosumu c1oeamu. Posensd nyonikayiti
npoeoouscs 3 BUKOPUCMAHHAM Memody KOHmeHm-ananizy. Cucmemamusayiro 0aHux npogoousu

3 BUKOPUCMAHHAM NPUHYUNIB MUNOJI02IUH020, CMPYKINYPHO20 MA AHATIMUUH020 2PYNY8AHHS
pesynvmamie docnioxenns (Predictive Analytics SoftWare Statistics, PASWS 18.0.2, SPSS).
Pesynsmamu: Tugepenyitinuti nioxio 0o oyiHKu hapoOoHMAansHuUx ma nepiiMnaaHmumHux
ypayiceHb 00yMOBAEHULl HU3KOI0 NPUHYUNOBUX BIOMIHHOCMET NI0MpuMyOUUX CMpyKmyp HasgKou0
811aCHUX 3Y0i6 Ma No8epXHi MUMAaHo80i iIHPpakoHcmpyKyii, xoua npu KoxcHitl i3 namonoeiti 8i00y-
8AEMBCS YPAXCEHHS. Ma empama cymixcHux mkaHuH. Ha ocHosi nposedeHozo pempocnekmueHozo
aHanisy aimepamypHux oxcepesn 80an0cs 8CMAHOBUMU, W0 0aHi nonepedHix docnioxeHs cgiduames
npo 3HauuUMy piHuylo y xapakmepi 6ios02iuHux peakyiti opeanizmy npu Has8HOCMi namooziii na-
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M. Hultin et al. (2002) managed to di-
agnose some difference in enzymatic
activity within peri-implantitis lesions:
increased level of elastase activity and
increased concentration of lactoferrin
[12]. Ling Xu et al (2009) in turn re-
vealed that the level of collagenase-2,
as well as the extent of its activity, is
significantly higher in samples col-
lected from peri-implant sulcus fluid
around the inflammatory compromised
implants, compared with similar sam-
ples collected from sulcus around the
teeth with the symptoms of gingivitis
and chronic periodontitis [13]. Also in
areas of peri-implantitis and chronic
periodontitis were registered increased
activity levels of matrix metalloprotein-
ases and their isoforms. Such findings
registered in higher parameters not only
in respect to areas around healthy teeth,
but relatively to the peri-implant loca-
tions without any signs of inflammatory
lesion. As a result, scientists were able
to conclude that peri-implantitis char-
acterized not only by the individual
characteristics of immune response, but
also by topographically specific indi-
cators. P. Bullon (2004) and colleagues
also managed to identify elevated levels
of T-cells in a sample study of aggres-
sive periodontitis and peri-implantitis,
while the level of vascular proliferation
measured by histochemical reactivity
was higher in patients with the com-
promised implants than in patients with
impaired periodontal status or with
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poOdoHmMuUmMy ma nepiimniaHmunty.

Iepiimnnaumumui ma napoOOHMANbHI ypareHHs

Xapakmepu3sylomuscsi KOHKpemHuMu 6akmepiansHumu, 6i0102iMHUMU MA IMYHONI02IMHUMU MapKe-
pamu, wo Moxcyms 6ymu 8UKOpUCMadi 0Jis BUBHAUEHHS] CMYNeHs YPa#eHHS, NPO2ZHO3Y PO3BUMKY
ma subopy adekeamHozo memody nikysaxHs. ITid uac ananizy ¢paxosux nyonikayiii y 6insuiocmi 3
Hux 6ye niomeepoxceHuti pakm nidsuuieHHs pu3uKy BUHUKHEHHS NePILMNIAHMUMHUX NAMOJ02ili
y X80pUX 3 NAPOOOHMUIMOM 8 AHAMHe3i, Wo c8iduums npo HeoOxioHicmb demansHoi sepudixayii
MiKp06i0/102iuH020 neti3axcy nopoxHUHU poma ma ii adek8amHoi Kopekyii neped nouamxom
AMPO2EeHHO020 8MPYUAHHS 3 NPUBOJY 6CMAHOBIEHHS 0EHMANbHUX IMNIAHMAMIB.

nepiimnaanmum, nepio0oHmum

healthy periodontal tissues [14]. Similar
results were obtained by the E.N. Recker
(2015), when his group determined that
the level of IL-17A and TNF-a is higher
in sulcular liquid collected from pa-
tients with periimplantitis, compared to
healthy patients [4]. However, scientists
have noted that the important role was
played by the specificity of the test ma-
terial, so the level of cytokines found in
sulcular peri-implant fluid was signifi-
cantly higher than those found in fluid
of gingival sulcus. Venza et al. (2010)
proved the impact of somatic diseases
on the state of implant condition and
chronic periodontitis by the analysis of
data obtained from patients with a sec-
ond type of diabetes mellitus [15]. Turns
that the levels of TNF-a, CCR5 and CX-
CR3, as their presence among patients
with controlled glucose metabolism
may play indicator role for prognosis
of periimplant pathology. Conversely,
diabetes violates the expression of
these biological markers, thus changing
the performance of their concentration,
and leveling their value as a reliable
forecast of criteria for prognosis of
periodontitis and periimplantitis. Un-
der the condition of poorly controlled
glycemic metabolism differences of
biomarkers concentrations can be used
for differentiation prognosis of chronic
periodontitis and peri-implantitis, but
such differences are not statistically
significant. O. Carcuac and colleagues
(2013) after evaluation of laboratory
initiated pathologies found that implant
pockets are larger than their periodon-

tal analogues [16]. In a later study of
0. Carcuac and T. Berglugh (2014) they
confirmed not only the difference in size
of various pathological lesions, but also
higher density of plasma cells, macro-
phages and MPO-cells at peri-implan-
titis area [17]. Furthermore, according
to data presented by O. Carcuac (2013)
and obtained from the analysis of the
experimental model, it was found that
the residual bone at the periodontal
lesion area thresholded with non-in-
filtrated connective tissue and biofilm
within periodontal pocket delimited by
connecting epithelium [16]. Such fea-
tures were not found at the peri-implan-
titis regions, and it could be a reason
why the histopathological attribute of
per-implantitis and periodontitis differs
significantly. In addition, there are con-
troversial data on vascular density with-
in periodontal and peri-implant regions
of destruction. P. Bullon (2004) based
on analysis of endothelial marker con-
cluded that connective tissue adjacent
to the peri-implant site of shows higher
endothelial density than that of the
adjacent to the periodontal lesion [14].
This confirms the results of O. Carcuac
studies (2014) about increased number
of neutrophils within peri-implantitis
lesions, caused by the deficiency of ep-
ithelial boundaries between the lesion
and the biofilm and increased vascular
density, which provides cell migration
in the affected area [17]. A.R. Ebadian
(2014) on a limited sample of patients
could not prove dominant role of mod-
ified hemoglobin-haptoglobin complex
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and polymorphic forms of Hp 2-2 at the
development of the peri-implantitis or
chronic periodontitis, but these forms
of the compounds were found in the
study groups 7 and 9 times more likely
(51% periimplantitis regions and 64%
periodontitis regions respectively) com-
pared to the control group (7%) [18].
S.T. Becker and colleagues (2014) based
on qualitative transcriptome profiling
identified significant differences be-
tween the performance levels of mRNA
[19]. The latter could be interpreted that
the pathogenesis of peri-implantitis is
unique in terms of violations of immune
response and destruction progression,
while periodontitis is essentially pre-
sented as more normal reaction to the
presence of the aggressive bacteria.
Similar results were obtained in the
course of Y. Takamori et al. (2016),
which in the laboratory experiment on
rats showed a progressive and aggres-
sive destruction of surrounding tissue
at peri-implantitis sample studied on
previously immunized animals [20]. P.L.
Casado (2015) in turn proved the impor-
tance of the association of gene BRINP3
during periimplantitis dynamics, regard-
less to its isolated nature or additional
presence of periodontal lesions around
the patient's natural teeth [21]. Y.Y. Wu
(2013) found that there is some rela-
tionship between the type of pathology
and expression of fibronectin mRNA: its
level is lower during periodontitis and
higher during periimplantitis, which
indicates that both processes exhibit
inflammatory destructive natures na-
ture, but their pathophysiologic mecha-
nisms are different, as evidenced by the
various levels of investigational gene
expression [21].

Despite the divergence of some aspects
of pathogenesis, the study S. Sumida
(2002) found that some periodontal
pathogens migrating from the region of
periodontal pockets to the peri-implant
region, for example P. intermedia and
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P.gingivalis even demonstrate some cor-
relation association in those two regions
[22]. Tokyo Dental College (Takanashi et
al., 2004) found that the dissemination
level of Pgingivalis and P.inermedia
associated with the means of bacterial
transit from the areas of teeth with
compromised periodontal status [23].
Fundamental work of Schwarz, F. &
Becker, J. (2010) in turn presents not
only the results of analysis of bacte-
riological microflora with periodontal
or peri-implant pathology, but also its
association with overall risk factors,
and treatment modalities for prognostic
function of implant-based restoration
based on the comprehensive under-
standing of background medical and
dental influence values [24]. The results
of a retrospective analysis conducted
by S. Schou and M. Esposito (2006)
indicate that periimplantitis cases and
progressive loss of marginal bone level
often recorded among patients who lost
because of periodontal diseases [25].
Although survival rates of implants and
prosthetic suprastructures analyzed in
both groups did not differ statistical-
ly. However, given the low number of
samples there is a need of analysis
greater number of studies for objective
data interpretation. M. Quirynen (2007)
stated that treatment of patients with
adentia and a history of periodontitis is
effective and predictable with the use
of dental implants, although there is an
increased risk of peri-implants compli-
cations occurence, especially in patients
with an aggressive periodontitis in the
anamnesis [26]. This can be explained
by the interrelation of two factors:
periodontal status of natural teeth in-
fluences the osseointegration process
of dental implants installed adjacent to
them in areas of partial adentia; peri-
odontal pathogens have the ability of
intraoral translocations that can reduce
the success rates of dental implants as a
bacterial component of peri-implantitis

and periodontitis according to data from
previous studies is quite similar. Impact
of supportive periodontal treatment
on survival rates of dental implants in
patients with a history of periodontitis
is positive and contributes to a better
forecast of intraosseous titanium struc-
tures. According to I. Karoussis (2003) in
the context of a 10-year retrospective
analysis, survival rates of implants in-
stalled in periodontally compromised
sites is by 6% lower than survival rates
of implants installed in areas with no
signs of periodontitis [27]. However,
the level of peri-implant complications
among patients with prior history of
periodontitis is higher almost in 5 times
than the same indicator in patients
without such. More recent studies of C.
Gatti and M. Esposito (2008) found that
patients with a history of periodontitis
demonstrates the level of bone loss al-
most twice higher than among patients
without any periodontal compromise
in 5 year retrospective (2.6 mm and 1.2
mm, respectively) [28].

Sousa and colleagues (2015) have con-
firmed an increased risk of biological
complications and lower level implant
success among patients who were pre-
viously treated because of periodontitis
[29]. T.F. Tozim T.F. (2014) showed that
the survival rate of implants in patients
with existing or periodontal pathology
in anamnesis is not very different, but
the reduction of bone level and frequen-
cy of peri-implantitis registration are
significantly higher in patients whose
dental status previously was compro-
mised by periodontitis [30]. Monje A.
(2014) found that the survival rate of
implants in patients with aggressive or
chronic periodontitis is almost identical
to that of healthy dental patients, but
the risk of possible complications is
higher in patients who suffered from
aggressive periodontitis than those who
had chronic form of disease [31]. F. Sgo-
lastra (2015) suggested that a history of
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periodontitis is quite significant factor
associated with the risk of implant loss,
but this correlation with the risk peri-
implantitis occurence is quite lower,
although the rates of bone loss such
patients around titanium elements are
significantly higher [32].

The analyzed data helped to obtained
conclusion that the monitoring of oral
hygiene indicators at the time of im-
plants installation and at the postop-
erative period is an important aspect of
peri-mucositis prevention as initiative
stage of lesion progression around
intraosseous dental implants. Howev-
er, L. Meijndert and van der Reijden
(2010) noted certain restrictions on the
possibilities of microbiological con-
trol of periodontal status to prevent
the inflammatory complications after
dental implantation procedures [33].
According to the research, it appears
that periodontal pathogens even among
the patients with adequate periodontal

status exceed minimal acceptable crite-
ria with no clinical signs of periodontal
lesions progression. In order to prevent
peri-implant complications appropriate
level of microflora must be adjusted
to the lower indicators that can be
obtained by usual hygiene measures.
However, just one year after implant
loading 75% of patients demonstrates
risen of periodontal pathogens level
right above acceptable levels that were
achieved after corrective periodontal
treatment. Thus, control and effective-
ness of periodontal treatment related
to exposure of the bacterial microflora
is limited, and in any case must con-
sider the individual characteristics of
the patient immunological response to
bacterial contamination.

CONCLUSIONS

Data that were obtained due to the re-
sults of the retrospective analysis of the
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