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v' Pesiome

Bocnanumenvusle npoueccol 6 ueal0OCMHO-IULEEOI 001ACMU NPEOCMABIAIOM CO00I 00HY U3
HaAuobOIEe CLONHCHBIX U MHOZOZDAHHBIX RPOOIEM COBPEMEHHOU CHOMAMON0ZUN U UeIIOCIHO-TIUI e80Tl
xupypauu. Anamomo-monozpaguueckue 0codeHHocmu OanHOU 001acmu, 6KIOUarOUell CIpyKmypol
PA3IUUHO20 IMOPUOHATLHO20 RNPOUCXOHCOCHUS, 002AMYI0 GACKYIAPUAUUIO U UHHEPBAUUIO,
MHOMHCECMEEHHbIE MENCMKAHEEble NPOCMPAHCINGA U MECHYIO 83AUMOCEA3b C HCUSHEHHO GAINCHBIMU
opeanamu, 00yCl06UGAIOM CHREUUPUKY MeEUeHUs GO0CHAIUMETIbHbIX 3A001e6aHUll U Mmpedylom
0CO0BIX NOOX0008 K UX OUAZHOCHIUKE U J1eYEeHUIO.

Knrouesvie cnoea: Q0onmozenHble OCMUMbL, OCHEOMUEAUM HEAIOCMEl, NPOPUIAKMUKa,
JleueHue, aHMUOAKMEpUaIbias mepanus, XupypeuueckKoe JieueHue, MUKPOOUON0ZuYecKas

ouaznocmuka

103-)KAF COXACHUIATH SIJITAFJIAHUII dKAPAEHJIAPAHUA JABOJIAIIT A
KOMILJIEKC EHJIAIITYB
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v’ Pe3tome
103-31caz  coxacudazu AnnuIAHUWL  HCAPAEHAAPU 3AMOHAGUIL CHIOMAMOJIOZUA 64  103-)iCA2

HCAPPOXTIUSUHUNHZ IHZ MYPAKKAD 6a Kyn Kuppaiu myammonapuoan oupuoup. Ywidoy coxanumz
AHAMOMUK 64 MOROZPAPUK XYCYCUAMNAPU, MYPAU XUA IMOPUOHAN my3uamanap, 060
6ACKYNIAPU3AUUA 64 UHHEPBAUUS, KYNIAD MYKUMANAPAPO OYWNUKIAD 64 XAEMULl MYXUM OP2AHIApD
ounan uamoapuac 602n1UKAULU ANTULTAHUW KACATIUKAAPUHUNZ Y3U2aA XOC KeYUWUHY 0e12unaiiou éa
YIapHUu MAWXUCIAW 64 0A80AUI0A A10XUOA EHOAUYETIADHU MAAd KUAaou.

Kanum cyznap: Ooonmozen ocmum, icaz ocCmeomMueaumaapu, npoguiakmuxd, 0aeo1aud,
aHmMubdaKmepual mepanus, Heappoxaux 0a6o1amul, MUKpoOuon102uK OUazZHOCIMUKA
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v" Resume

Inflammatory processes in the maxillofacial region represent one of the most complex and
multifaceted problems of modern dentistry and maxillofacial surgery. The anatomical and
topographical features of this area, which includes structures of various embryonic origins, rich
vascularization and innervation, numerous interstitial spaces, and close interaction with vital organs,
determine the specific course of inflammatory diseases and require special approaches to their
diagnosis and treatment.

Key words: Odontogenic ostitis, osteomyelitis of the jaws, prevention, treatment, antibacterial
therapy, surgical treatment, microbiological diagnostics

Relevance
T he modern understanding of the etiopathogenesis of odontogenic osteitis of the jaw bones has
undergone significant changes in recent decades. If previously these diseases were considered
primarily through the prism of classical infectious and inflammatory processes, now they are recognized
as pathological conditions of a complex multifactorial nature, including microbiological, immunological,
genetic, and anatomical-physiological components [1].

Odontogenic osteitis in adults and children represents a heterogeneous group of inflammatory diseases
of the jaw bone tissue characterized by progressive damage to the cortical and spongy bones, which can
significantly affect the quality of life of patients, the function of the chewing apparatus, and social
functioning. According to epidemiological studies, the frequency of odontogenic osteomyelitis varies
within 0.8-2.1 per 100,000 population, with jaw osteomyelitis accounting for up to 90% of all facial
skeletal osteomyelitis cases. Despite the apparent "benignity" of the course in some cases, the severity of
symptoms, the frequent development of complications in the form of pathological fractures, the formation
of fistula pathways, and the development of sepsis create a significant clinical and social burden[2].

Over the past two decades, the understanding of the etiopathogenesis of odontogenic osteitis has
significantly deepened and shifted from predominantly mechanical explanations to a multifactorial model
that integrates the microbiological component, features of local and systemic immune response, genetic
predisposition to the development of inflammatory diseases, as well as anatomical and physiological
features of blood supply and innervation of the jaw bones. The results of molecular-biological and
immunohistochemical studies confirm the role of pro- and anti-inflammatory cytokine imbalance,
disorders in the complement system, and congenital immunity in the pathogenesis of bone destruction.
Simultaneously, interest in studying the role of biofilm-forming microorganisms, including resistant
strains of staphylococci, streptococci, and anaerobic flora, has increased, necessitating a review of
approaches to antibacterial therapy. The concept of persistent inflammation, supported by microbial films
and disruption of bone tissue repair processes, explains the chronicity of the process and resistance to
standard therapy in some patients[3].

The clinical heterogeneity of odontogenic osteitis (variability of onset age, localization of the process,
dynamics of symptoms, and spectrum of complications) makes the tasks of early risk stratification and
prognosis, as well as the development of personalized treatment strategies, relevant. In this regard, the
role of integrating clinical, laboratory, microbiological, and visualization biomarkers is increasing for
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more accurate patient phenotyping, predicting disease progression, selecting optimal therapy, and
monitoring treatment effectiveness [4].

The purpose of this review is to systematize modern data on the clinical, microbiological, and
pathogenetic characteristics of odontogenic osteitis of the jaw bones, to discuss their prognostic
significance and practical impact on the choice and optimization of therapy in the paradigm of
personalized medicine.

The review is aimed at forming a holistic model linking biological mechanisms with clinical solutions,
which can contribute to improving short-term and long-term outcomes in patients with odontogenic
osteitis. The microbiological aspect of odontogenic ostitis attracts special attention from researchers.
Modern studies demonstrate the polymicrobial nature of the infectious process with the predominance of
anaerobic microorganisms (60-80% of cases), which indicates a significant contribution of the
conditionally pathogenic flora to the development of the disease. However, the complexity of the
microbial architecture of odontogenic foci, including both aerobic and obligate-anaerobic mechanisms,
makes the identification of specific microbial markers and their clinical application a complex task [5].

The immunological component of the pathogenesis of osteitis gained recognition after isolating a
subgroup of patients with disorders in the congenital and adaptive immune systems. This concept suggests
that in genetically predisposed individuals, microbial invasion can trigger an excessive inflammatory
response directed against bone structures, leading to the development of osteonecrosis and
sequestration[6].

The relevance of studying the clinical, immunological, and microbiological aspects of odontogenic
osteitis is due to the need to develop personalized approaches to diagnosis, prognosis, and treatment.
Understanding the molecular mechanisms of osteitis development opens up opportunities for targeted
therapeutic strategies and improvement of long-term outcomes in patients with odontogenic osteitis. The
microbiological basis of odontogenic osteitis is confirmed by studies showing the isolation of pathogenic
flora from lesions in 85-95% of cases. The most common pathogens are a-hemolytic streptococci,
peptostreptococci, bacteroids, mpesotele, and fusobacteria. Particular attention is paid to methicillin-
resistant staphylococci (MRSA) and B-lactamase producers, the frequency of which increases [7].

Modern microbiological studies have identified several key pathogens associated with odontogenic
osteitis. Particular attention is paid to genes encoding virulence factors (adhesions, invasions, toxins), the
"gquorum sensing" system, and the formation of biofilm. Polymorphisms in genes controlling these
processes can affect the severity of the infectious process and resistance to therapy. Large-scale
metagenome studies have revealed new microbial associations, including the role of Porphyromonas
gingivalis, Tannerella forsythia, and Treponema denticola. These findings expand the understanding of
molecular pathways involved in odontogenic ostitis and indicate the role of microbial interaction
processes, biofilm formation, and immune response modulation. The concept of immunopathogenesis,
proposed by modern researchers, suggests an autoimmune mechanism for the development of osteitis in
some patients. According to this hypothesis, microbial antigens can imitate bone matrix proteins, leading
to the production of cross-reacting antibodies and the development of inflammation in bone tissue [8].

Immunological studies in patients with odontogenic osteitis reveal elevated levels of antibodies to
microbial antigens, as well as autoantibodies to bone tissue components (antibodies to type | collagen,
osteocalcin, bone morphogenetic protein). Increased concentrations of pro-inflammatory cytokines (IL-
1B, TNF-q, IL-6) in blood serum and tissue fluid maintain the role of neural inflammation in the
pathogenesis of osteodestructive processes. Recent studies have expanded the understanding of
immunopathogenesis by including a wider range of congenital and adaptive immunity disorders, which
include various genetic and acquired risk factors for an excess inflammatory response [1].

Odontogenic osteitis exhibits significant clinical heterogeneity, complicating the prognosis of the
disease. Identifying clinical subtypes based on the age of onset of the disease, the characteristics of the
inflammatory process, concomitant diseases, and family history can contribute to a more accurate
prognosis. Acute onset of the disease (with pronounced intoxication), predominance of osteolytic changes,
absence of concomitant immunodeficiency conditions, and a negative history of systemic diseases are
associated with a more favorable prognosis. On the contrary, subacute onset, pronounced sclerotic
changes in the bones, concomitant diabetes mellitus, and immunodeficiency conditions predict a
persistent course [2].
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Understanding the microbiological and immunological mechanisms of odontogenic osteitis allows for
the development of personalized therapeutic strategies. Pharmacogenetic studies demonstrate the
influence of CYP450 gene polymorphisms, drug transporters, and receptors on the effectiveness and
tolerance of antibacterial drugs traditionally used to treat ostitis. In patients with immunocompromised
forms of osteitis, immunomodulatory approaches, including the use of biological drugs, pro-inflammatory
cytokine inhibitors, and immunosuppressants, can be effective. However, these methods require careful
patient selection and safety monitoring [3].

Conclusions

Modern data confirm the complex etiopathogenesis of odontogenic osteitis of the jaw bones, including
microbiological factors, immunological disorders, and genetic predispositions, which requires a
comprehensive multidisciplinary approach to diagnosis and treatment. Odontogenic osteitis is
characterized by significant microbiological heterogeneity involving multiple pathogens that affect the
processes of film formation, antibiotic resistance, and immune response modulation. Identifying specific
microbial markers has prognostic significance for choosing the appropriate therapy. A significant portion
of patients with odontogenic osteitis exhibit signs of immune response disorders, including increased
levels of pro-inflammatory cytokines and autoantibodies, which supports the concept of
immunocompromised inflammation and justifies the use of immunomodulatory approaches in selected
patients. The integration of clinical data (age of onset, course characteristics, concomitant diseases) with
microbiological markers and immunological indicators can improve disease progression prognosis and
optimize therapeutic strategies. The pharmacogenetic findings open up prospects for individualized
antibacterial therapy of odontogenic osteitis, potentially increasing treatment effectiveness and reducing
the frequency of adverse effects. Further research is needed to validate microbiological and
immunological biomarkers, develop standardized diagnostic and treatment protocols for various subtypes
of ostitis, and evaluate the long-term effectiveness of personalized therapeutic approaches.
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