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Current guidelines provide for the systematic assessment of patients’ psychosocial status, including the screening
for anxiety and depression symptoms, followed by individualized intervention as needed.
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Dental implantation at the current stage of development of oral and maxillofacial surgery is recognized as a func-
tionally and biomechanically justified method of rehabilitation of patients with complete or partial adentia. Howev-
er, the development of perfect differentiated protocols of intraoperative prophylaxis requires an exhaustive analysis
of the types, epidemiology, etiopathogenesis and frequency of inflammatory complications. Purpose of the study:
to conduct a search and analysis of literary sources of Ukrainian and foreign authors on the causes of occurrence,
clinical course and ways to prevent complications during dental implantation at the current stage of development
of medical science. A clear differentiation of biological complications into early and late is based on modern chrono-
logical criteria. Surgical trauma, thermal necrosis of the bone, violation of asepsis or contamination of the wound
with oral microflora act as an etiological stimulus for early complications. Acute inflammatory reactions and primary
infection of the surgical wound are early postoperative contaminations. Such infectious processes are diagnosed in
about 1.55-1.70 % of installed dental implants at the stage before orthopedic loading. Bacterial contamination of
the osteotomy zone against the background of surgical trauma and tissue ischemia causes a rather multifactorial
nature of the etiopathogenesis of early inflammatory complications. Mechanical preparation of the bone bed with
burs inevitably violates the anatomical and biological integrity of the microcirculatory bed, causing the formation
of an ischemic “space of demarcation” between the adjacent bone tissue and the surface of the dental implant. In-
flammatory damage to the soft tissues of the mucous membrane around a functioning implant without clinical and
radiological signs of loss of adjacent bone tissue is defined as peri-implant mucositis. Thus, the wide range and prev-
alence of complications after the surgical stage of dental implantation creates the prerequisites for the development
of new methods of their prevention, including the optimization of the standard protocol for this surgical intervention,
which will take into account the risk factors for the development of complications.
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Connection of the publication with planned re-
search work.

The work is a fragment of the comprehensive ini-
tiative theme of the Department of Orthodontics, Bo-
gomolets National Medical University “Improvement
of digital and analog protocols for the diagnosis, treat-
ment and prevention of patients of different age groups
with dentofacial anomalies” (state registration number
0124U000780).

Introduction.

Dental implantation at the current stage of develop-
ment of oral and maxillofacial surgery is recognized as
a functionally and biomechanically justified method of
rehabilitation of patients with complete or partial aden-
tia [1, 2]. The overall rate of long-term osseointegration
of dental implants, confirmed by world research data,
varies within 90-95% [3, 4]. At the same time, even if
successful primary mechanical stabilization and full os-
seointegration are achieved, it is impossible to guaran-
tee the absolute absence of complications in the future.
They arise due to chronic or acute inflammatory process,
causing a significant clinical, psychological and econom-
ic burden [5, 6]. Therefore, the development of perfect
differentiated protocols of intraoperative prophylaxis re-
quires a comprehensive analysis of the types, epidemi-
ology, etiopathogenesis and frequency of inflammatory
complications.

The aim of the study.

To search and analyze the literary sources of
Ukrainian and foreign authors on the causes of occur-
rence, clinical course and ways to prevent complications
during dental implantation at the current stage of devel-
opment of medical science.

Object and research methods.

This study is a narrative analytical review based on
the synthesis and systematization of current scientific
literature addressing complications associated with den-
tal implantation. Scientific publications by Ukrainian and
international authors were analyzed with regard to the
prevalence, etiological and pathogenetic factors, clinical
features, and current approaches to the prevention of
early and late complications of dental implantation. Par-
ticular attention was given to biological complications,
impaired osseointegration, the role of bacterial contam-
ination and biofilm formation, as well as risk factors for
the development of inflammatory processes in peri-im-
plant tissues. Bibliographic, analytical, and systematic
methods were used to evaluate, synthesize, and inter-
pret the available scientific evidence.

Main part.

Traditionally, the types of complications of dental im-
plantation are differentiated by their nature: biological
(violation of osseointegration processes, inflammatory
phenomena), technical or mechanical (fractures of su-
prastructures, loosening of fixing screws, destruction
of system components), surgical (bleeding, damage to
anatomical formations) and aesthetic (metal translucen-
cy, recession of the mucous membrane) [7, 8]. A clear
differentiation of biological complications into early and
late is based on the modern chronological criterion. A
completely different etiology, pathogenesis and microbi-
ological profile are inherent in each of these categories,
requiring specific approaches to medical support [9].

According to the chronology of occurrence, early
complications are recorded from the moment of instal-

lation to orthopedic loading (in the first days or weeks),
while late complications appear after successful osse-
ointegration and fixation of the prosthesis (after months
or years) [10]. Surgical trauma, thermal necrosis of the
bone, violation of asepsis or contamination of the wound
with oral microflora act as etiological stimuli for early
complications [11]. Their pathogenetic essence lies in
the absence of primary osseointegration with the forma-
tion of a fibrous capsule around titanium. Late complica-
tions arise due to the accumulation of a polymicrobial
biofilm on the surface of the structure, their develop-
ment is characterized by profound immunological dys-
regulation and activation of osteoclasts [12]. Clinically,
early processes are manifested by acute pain, edema,
purulent exudation and early mobility of the dental im-
plant, while late pathologies demonstrate bleeding on
probing and radiological loss of marginal bone [13, 14].

The period from the moment of intraosseous inser-
tion of the implant to the stage of its functional loading
or connection with the gingival former is accompanied
by the risk of developing early biological complications
[15]. Violation of the subtle physiological mechanism
of primary osseointegration is the essence of this pro-
cess, when direct structural fusion with bone tissue is
replaced by connective tissue proliferation and fibrous
encapsulation of the implant [4, 16].

Acute inflammatory reactions and primary infection
of the surgical wound are early postoperative contam-
inations. Such infectious processes are diagnosed in
about 1.55-1.70% of installed dental implants at the
stage before orthopedic loading [15]. Statistically, these
figures seem small, but the frequency of primary infec-
tions and subsequent rejection can reach 10.00-14.50%
in certain risk groups (in patients with uncompensated
diabetes mellitus, smokers or elderly people) [17].

A sharp increase in the risk of early rejection when
using dental implants of specific sizes has been proven
in several retrospective studies. A six-fold increase in
the risk of early failure is associated with small-diame-
ter implants (less than 3.5 mm), a two-fold increase in
the risk is demonstrated by implants less than 10 mm
long. This phenomenon is explained by the insufficient
contact area of the titanium surface with bone tissue,
which makes it impossible to compensate for the mini-
mal marginal inflammatory resorption in the initial post-
operative period [18, 19].

Bacterial contamination of the osteotomy area
against the background of surgical trauma and tissue
ischemia causes a rather multifactorial nature of the
etiopathogenesis of early inflammatory complications
[4]. The formation of a bacterial biofilm on the surface
of titanium occurs from the first hours after the instal-
lation of the structure [11]. Mechanical preparation of
the bone bed with burs inevitably violates the anatom-
ical and biological integrity of the microcirculatory bed,
causing the formation of an ischemic “space of demarca-
tion” between the adjacent bone tissue and the surface
of the dental implant. Infection of this ischemic space
can be exogenous (transport of microorganisms from
saliva, non-compliance with strict asepsis rules) or an
endogenous vector (residual microorganisms in the well
after extraction, the presence of unsanitized periodontal
pockets) [20, 21]. Tissue metabolism is directly affected
by bacterial contamination. If the host immune system is
unable to eliminate the infectious agent in the presence
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of local hypoxia, clinically significant postoperative infec-
tion occurs. It blocks the migration of osteoprogenitor
cells, subsequently causing irreversible early rejection
[4].

Inflammatory soft tissue lesions of the mucosa
around a functioning implant without clinical or radio-
graphic evidence of adjacent bone loss are defined as
peri-implant mucositis. Accumulation of bacterial bio-
film at the interface between the restoration and soft
tissue is the main etiological factor. The presence of lo-
calized or generalized bleeding on careful periodontal
probing, erythema, hyperemia, and edema of the mu-
cosa characterize mucositis clinically. Complete revers-
ibility is a fundamentally important characteristic of this
pathology: inflammation regresses after timely removal
of the bacterial biofilm, returning the tissues to a state
of physiological normality [22].

A more dangerous irreversible pathological con-
dition that requires surgical intervention is classified
as peri-implantitis. It occurs in the tissues around the
dental implant, accompanied by inflammation of the
mucosa in parallel with progressive loss of supporting
bone, and is a plaque-associated process, although its
pathogenesis involves profound immunological dysregu-
lation [23]. The diagnosis of peri-implantitis is based on
key clinical and radiological criteria: the presence of pro-
nounced soft tissue inflammation in the form of erythe-
ma and edema; fixation of bleeding or purulent exuda-
tion during periodontal probing; pathological increase in
probing depth compared with previous measurements
after prosthetics; radiological verification of progressive
loss of marginal bone tissue. The presence of bone re-
sorption more than 3 mm from the apical part of the
intraosseous implant platform confirms the diagnosis in
the absence of previous radiographs [13].

For decades, osseointegration has been perceived
by the traditional medical paradigm as an ideal, static
and bioinert fusion of titanium and bone tissue. The
modern pathogenetic view, based on molecular biology
and osteoimmunology, radically rethinks this process.
The reaction to a foreign body, which is histologically
accompanied by bone demarcation in combination with
chronic subclinical inflammation, conceptualizes osse-
ointegration now. The latest BIND (Biofilm-Mediated
Inflammation and Bone Dysregulation) hypothesis best
describes this phenomenon. The progression of the dis-
ease is explained through four stages: physiological ho-
meostasis; pathological homeostasis; pathological exac-
erbation; pathological dysregulation, which is defined as
full-fledged peri-implantitis [4].

The bacteriological profile of inflammatory compli-
cations evolves in parallel with the time of their occur-
rence. Intraoperative contamination with aerobic and
facultative anaerobic pathogens most often causes early
complications. The dominant positions among them
are occupied by gram-positive cocci (specific strains of
Staphylococcus aureus and Streptococcus). The forma-
tion of a mature, highly organized polymicrobial biofilm
mediates the development of late complications [24].
Gram-negative anaerobic periodontal pathogens of the
red and orange complexes Porphyromonas gingivalis,
Prevotella intermedia, Bacteroides forsythus and Acti-
nobacillus actinomycetemcomitans predominate in this
biofilm. Its formation goes through four critical stages:
the initial reversible adhesion of planktonic bacteria to
the titanium microrelief; irreversible fixation of cells by
means of adhesin proteins; growth and maturation of
colonies with massive secretion of extracellular polysac-
charide matrix; final desquamation of microorganisms
for further dissemination of infection deep into the bone
tissue [25].

A significant problem for modern surgical dentistry
is the phenomenon of antibiotic resistance of micro-
organisms in the biofilm. The diffusion of antibiotics
is physically prevented by the protective polysaccha-
ride matrix. A very high level of resistance to systemic
drugs is demonstrated by the microflora isolated from
peri-implant pockets. Cases of complete resistance of
bacterial isolates to standard doses of amoxicillin and
metronidazole have been repeatedly confirmed by stud-
ies. The low clinical effectiveness of routine systemic ad-
ministration of penicillins for the treatment of already
formed peri-implantitis is explained by this fact, causing
an urgent need for preventive local administration of
high-concentration antimicrobial agents during surgery
[26].

Conclusions.

Thus, the wide range and prevalence of complica-
tions after the surgical stage of dental implantation
creates the prerequisites for the development of new
methods of their prevention, including the optimization
of the standard protocol for this surgical intervention,
which will take into account the risk factors for the de-
velopment of complications.

Prospects for further research.

To develop an author’s methodology for the surgical
stage of dental implantation in order to minimize the de-
velopment of complications caused by surgical trauma.
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PO3MOBCIOAMKEHICTb YCKNAAHEHb MPU AEHTANBLHIA IMMAAHTALUI: MPUYUHU TA NPODINAKTUKA
(ornan NITEPATYPU)

KaHtopa O. A., boHgap T. ., XnebyrtiH B. B., Pe3siHa K. 0., TkaueHKo M. I.

Pe3stome. [leHTanbHa imnnaHTalis aBade coboo meToa 3amilleHHs aedekTiB 3ybHoro psaay. 3arasbHUIA NoKas-
HUK 4OBroCTPOKOBOI OCTeOiHTerpaLii AeHTaNbHUX iMNIaHTaTIB, NiATBEPAKEHU AAHUMWN CBITOBUX AO0CNIAMKEHDb, Ba-
pitoe B mexax 90-95%. BogHouac, HaBiTb 32 YMOBM AOCATHEHHA YCNiWHOI NepPBMHHOI MexaHiYHoi cTabinizauii Ta
NOBHOLLIHHOT OCTEOIHTErpaL,ii HEMOX/INBO rapaHTyBaTW abCOMOTHY BiACYTHICTb YCKAAAHEHb Y NoAanblioMy. BoHM
BMHMKAOTb Yepes XPOHiIYHMI abo rocTpuii 3anasibHUIM NPOLEC, CIPUYNHAIOYM 3HAYHUI KAIHIYHWUIA, NCUXONOTIYHWIA
Ta eKOHOMIYHWI TArap.

MeTa [oCniAKeHHA: MPOBECTU MOLUYK Ta aHani3 NiTepaTypHUX Axepen yKpaiHCbKWUX Ta 3apybikHUX aBTopiB
LLLOAO MPUYMH BUHUKHEHHS, KAiHIYHOrO nepebiry Ta Wwanaxis 3anobiraHHA ycKAagHeHb NpU NPOBeAeHHI AeHTanbHOT
iMniaHTaLii Ha cydacHOMY eTani PO3BUTKY MeAMUYHOT HayKM.

TpaguuiiHo andepeHL,itooTb BUAM YCKIAAHEHb AeHTabHOT iMNaaHTau,i 3a IXHbOlO Npupoaoto: biosoriuHi (no-
pYLUEHHS MpOoLEeCiB ocTeoiHTerpaujii, 3ananbHi ABULLA), TEXHIYHI ab0 MexaHiYHi (nepenomu cynpacTpyKTyp, ocna-
6neHHA }iKCyoUMX rBUHTIB, PyMHYBAaHHA KOMMOHEHTIB CUCTEMM), XipypriuHi (KpOBOTEYi, MOWKOAKEHHA aHATOMIY-
HUX YTBOPEHb) Ta eCTeTMYHi (NpocBivyBaHHA MeTany, peuecia cnrM30Boi 06010HKM). DopmyBaHHA HaKTepiaibHOI
6ionNiBKM Ha NOBEPXHi TUTaHy BiAOYBaETbCA 3 MEpPLUMX FOAMH NiCAA BCTAHOBAEHHA KOHCTPYKLUil. MexaHiuHe npe-
napyBaHHA KiCTKOBOTO /103ka Gpe3ammn HeEMUHYyYe NOPYLUYE aHAaTOMO-6i0N0rUYHY LiNICHICTb MIKPOLMPKYAATOPHOIO
pycna, 3ymoBntotoum GopMyBaHHA iLLIEMI3Z0BAHOIO «NPOCTOPY PO3MENKYBAHHA» MiXK NMPUAEIIO KiCTKOBOK TKaHM-
HOIO Ta NMOBEPXHEID AEeHTaNIbHOIO iIMMNNAHTATY. bakTepionoriyHnit npodinb 3ananbHUX yCKNAAHEHb €BOIOLIOHYE Ma-
panenbHO 3 YaCOM iX BUHUKHEHHS. [HTpaonepaLiiiHa KOHTaMiHaLia aepobHMMM Ta daKybTaTUBHO-aHAEPOOHMMM
naToreHamm Hal4acTille CNPUYMHAE PaHHI YCKAagHEeHHA. [loMmiHytodi no3uuii cepes HUX 3aiMatoTb FPAMNO3UTUBHI
KOKM (cneumoivHi wtamm Staphylococcus aureus Ta CTPENTOKOKM).

TakMM YMHOM, LUMPOKUIA CNEKTP Ta PO3MNOBCIOAMKEHICTb YCKAAAHEHb NiCNA NPOBeAEHHA XipypriYHOro etany AeH-
TaNbHOI iMNNaHTaLil CTBOPIOE NepeaymoBU AN PO3P0BKN HOBUX METOAIB iX NPOdiNaKTUKK, B TOMY YMUCIi ONTUMI-
3aLii cTaHAAPTHOrO NMPOTOKONY NPOBEAEHHA AAHOIO OMNEpPaTUBHOrO BTPYYAHHA, AKUIA byae BpaxoByBaTh daKkTopH
PU3NKY PO3BUTKY YCKNAAHEHb.

Knto4yoBi cnoBa: AeHTanbHUA IMNNAHTAT, KICTKOBA TKAHWHA, YCKNAAZAHEHHA, LWefena, 3ananeHHA.
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PREVALENCE OF COMPLICATIONS IN DENTAL IMPLANTATION: CAUSES AND PREVENTION (LITERATURE RE-
VIEW)

Kanyura O. A., Bondar T. P., Khliebutin V. V., Rezvina K. Yu., Tkachenko P. I.

Abstract. Dental implantation is a method of replacing defects in the dentition. The overall rate of long-term os-
seointegration of dental implants, confirmed by world research data, varies within 90-95 %. At the same time, even
if successful primary mechanical stabilization and full osseointegration are achieved, it is impossible to guarantee
the absolute absence of complications in the future. They arise due to a chronic or acute inflammatory process,
causing a significant clinical, psychological and economic burden.

Purpose of the study: to search and analyze literary sources of Ukrainian and foreign authors on the causes of
occurrence, clinical course and ways to prevent complications during dental implantation at the current stage of
development of medical science.

Traditionally, the types of complications of dental implantation are differentiated by their nature: biological
(disruption of osseointegration processes, inflammatory phenomena), technical or mechanical (fractures of supra-
structures, loosening of fixing screws, destruction of system components), surgical (bleeding, damage to anatomi-
cal formations) and aesthetic (metal translucency, mucosal recession). The formation of a bacterial biofilm on the
surface of titanium occurs from the first hours after the installation of the structure. Mechanical preparation of the
bone bed with burs inevitably violates the anatomical and biological integrity of the microcirculatory bed, causing
the formation of an ischemic “space of demarcation” between the adjacent bone tissue and the surface of the
dental implant. The bacteriological profile of inflammatory complications evolves in parallel with the time of their
occurrence. Intraoperative contamination with aerobic and facultative-anaerobic pathogens most often causes early
complications. The dominant positions among them are occupied by gram-positive cocci (specific strains of Staphy-
lococcus aureus and Streptococcus).

Thus, the wide range and prevalence of complications after the surgical stage of dental implantation creates the
prerequisites for the development of new methods of their prevention, including the optimization of the standard
protocol for this surgical intervention, which will take into account the risk factors for the development of compli-
cations.

Key words: dental implant, bone tissue, complications, jaw, inflammation.
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