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CLINICAL AND LABORATORY
ASSESSMENT OF THE RESULTS
OF EXAMINATION OF PATIENTS
WITH GENERALIZED PERIODONTITIS
COMPLICATED BY TRAUMATIC
OCCLUSION

Studying the factors influencing the progression of the
chronic course of generalized periodontitis (GP) in young
individuals remains a relevant issue. Modern studies of the
pathogenesis of GP focus on several conceptual approaches
reflecting the principles of established patterns in the
Jformation of infectious and dystrophic processes. The most
notable research involves examining the microbiological
composition of dental deposits in periodontal pockets
and the vascular response accompanied by changes in
the permeability of vessel walls in the microcirculatory
bed and activation of local immune complexes. Clinical
efforts are directed toward maintaining a stable remission
of GP by reducing the number of periodontopathogens
in oral eco-niches. However, the long-term use of broad-
spectrum antimicrobial agents for both treatment and daily
prevention creates a persistent substrate of dysbiosis in the
oral cavity. This leads to atypical clinical presentations
of chronic GP, even at the initial first stage of disease
development. The study presents research results involving
the functional activity of endothelial cells in periodontal
space. A comparative analysis of functional loads on the
periodontium caused by existing supra(hyper) contacts holds
significant diagnostic and prognostic value. To substantiate
this, it is necessary to adhere to a clinical, radiological, and
functional examination protocol. This includes identifying
pathological occlusion through intermaxillary impression
with A-silicone, conducting orthopantomography, and 3D
computed tomography of the jaws, alongside comparative
assessment of software-based densitometry in areas of
localized osteoporosis. This enables clinicians to detect
hypercontacts and disruptions in the microstructure of
cancellous bone. Additional functional analysis of occlusal
relationships, differentiating contacts by time, force, and
plane of occlusion using a T-scan device, holds significant

practical relevance. The study found that 98.3 % of patients
with initial-stage GP and a chronic course showed occlusal
load imbalances due to inadequate dental restorations and
carious lesions of Class I, II, and Il (Black's classification).
This imbalance in load leads to selective disruption of the
microcirculation system in the periodontium, accompanied
by cell-specific processes regulated by phagocytes,
lymphocytes, and endothelial cells. Thus, trophic changes
linked to hemodynamics are mediated by intercytokine
response and endothelial state. A comparative analysis
revealed that determining tumor necrosis factor-alpha
(TNF-a) and vascular endothelial growth factor (VEGF)
levels in periodontal pockets during chronic inflammation
has predictive and differential diagnostic significance. A
statistical increase in TNF-a concentration up to sixfold
(568 %) in hypercontact areas, compared to a twofold
increase (207 %) in chronically inflamed periodontal
pockets, indicates a significant statistical difference (P<0.05)
relative to the control group. VEGF-A activity showed
similar trends: a 22 % increase in periodontal pockets
with chronic inflammation and up to a fourfold increase
(370 %) in hypercontact areas (P<0.05). The obtained
results allow clinicians to determine the sequence and scope
of therapeutic measures for periodontologists. Implementing
modern diagnostic methods such as orthopantomography,
3D computed tomography, and T-scan analysis has practical
importance in identifying vascular disorders and structural
disorganization of periodontal tissue complexes, supported
by scientific immunological research.

Key words: periodontal pathology, occlusion disorders,
traumatic  occlusion, radiological changes in the
periodontium, local immunity, tumor necrosis factor,
vascular endothelial growth factor.
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akmyanonum numanuam. Ilpu eusuenni namoecenemuu-
Hux mexanizmie pozeumky I'll na cyuacnomy pisHi, po3-
2NnA0A€EMbCsl  OeKilbKA  KOHYEeNMYAalbHUX —HAanpagiemv,
AKUll  81000padcaromev  NPUHYUNU  3A2ATbHONDULHAMUX
3aKoHOMIpHOCMEN QOpMYSanHs IHGeKYitiHO-Oucmpopiu-
Hux npoyecie. Haubinvw eusnauenumu 00CHiONCEHHAMU
€ BUBUEHHSI MIKPODIONO2IUHO20 CKAAdy 3VOHUX GIOKIA-
O0eHb y NapOOOHMANbHUX KUUEHAX, d MAKOX4C 8i0n06iob
CYOUHHOI pearyii sKa CYNnpo8oO0ICYEMbCSA 3MIHAMU NPO-
HUKAUBOCII CIMIHOK CYOUH MIKPOYUPKYVIIAMOPHO20 pYCd,
akmueayicio micyesux IMyHHUX Komniekcig. Poboma
KAIHIYUCMI6 Hanpaesiena na 30epexcents Cmitikoeo nepi-
00y pemicii I'Tl, 3a paxyHOK 3HUMNCEHHS KilbKOCMI napo-
OOHMONAMO2EHI8 8 eKOHIWAX NopodxcHuHu poma. Ane
00820CMPOKOBe  BUKOPUCIANHS — WUPOKO2O — CNEKMpd
AHMUMIKPOOHUX 5K TIKYBAbHUX MAK | ROGCAKOEHHUX NPO-
Qinakmuunux 3acobis nopodicye mpusaniuii cyocmpam
36'a3y104Ull KOMIIEKC OUchio3y 8 NOPOICHUHI pomd, Wo
00600umb 00 KAIHIYHO AmMuno8o2o XpoHIUHO20 nepeodicy
I'TI, nasimo 6dxce npu nouamKo8OMy Nepuiomy CHynemi
PO3BUMKY 3axeoprosants. B pobomi doeedeni pe3ynv-
mamu 00CHiONCeHH S, AKI nepeddauarms GUEYEHHs QYHK-
YIOHALHOT AKMUBHOCMI eHOOMENIANbHUX KIAIMUH CYOUH
6 napoooumanvhomy npocmopi. Ilopisusnonuil ananiz
DYHKYIOHATbHO20 HABAHMAICEHHS HA NAPOOOHM, 3 OOKY
icnytouux cynep(ecinep) Konmaxkmie mac cymmeege 0iacHoC-
muyHe ma npocHOCMUYHe 3Ha4eHHs. [ niOmeepoICceH s
Yb020 NONOJNCEHHS HEeOOXIOHO OOMPUMYBAMUCS A20-
PUMMY KIIHIYHO20 MA PEHMeHON02IUHO20, QYHKYIOHATb-

HO020 docniddcenns. Lle cmocyemuvcs eusnsienns icHyo4oi

NAMoNOCIUHOI OKMI03IL 34 PAXYHOK OMPUMAHHA BIOOUMKY
MIdCULeNeNnHo20 CMUCKAHHA A-CUNIKOHOM, NpPOBedeHHs
opmonanmomozpadii ma 3D-xomn'tomepuoi momoepa-

@il wenen, 3 NOPIGHANLHUM GUIHAYEHHIM NPOSPAMHOL

Odencumomempii 6 30Hax micyeeo2o ocmeonoposy. Lle dae
3MO2Y NIKAPIO-KAIHIYUCMY NEePEUHHO 6UASUMU 2INEPKOH-
MaKkmu ma nopyuieHHs Mikpocmpykmyp 2youamoi pevo-
eunu Kicmku. Jlooamkose (DYHKYiOHANIbHE NPOBEOeHHS
AHANI3y OKMIO3IUHUX CNIGGIOHOWEHDb, 3 OupepeHyiayicio
KOHmMaxmis 3y0i@ no yacy, cuii ma NioWUHi OKIIO3IUHUX
KoHmaxmie 3a donomozoio anapamy T-scan mae cymmese
npakmuune snavenns. B pobomi dosedeno, wo y 98,3 %
obcmedxcenux xeopux Hal Tl nouamrogy—I cmyninb, XpoHiu-
Hull nepebie susenene NOPYUenHs OKII03IIHO20 HA8AHMA-
JICEHHS Ha NAPOOOHM, 3A PAXYHOK HEKOPEKMHO20 NioMOY-
8anHs 3y0i8, kapiosnozo npoyecy I, IT, Il knacy 3a Bnexom.
Poszbanancysanns nasanmasicents nepeddoavae sudipkose
NOPYWEHHA CUCmeMU MIKPOYUPKYIaYli 6 napoooumi, ujo
CYNPOBOOIHCYEMBCA  KATMUHHO-CReYUpiuHuMu Hanpasie-
HUMU npoyecamu AKi pecyioiomscsa gazoyumamu, Jim-
Goyumamu, endomenianvrumu Kaimunamu. Takum wunom
mpo@iuni 3MiHU, SAKI NOG'SI3AHI 3 2eMOOUHAMIKOK Onoce-
PEOKOBAHI IHMEPYUMOKIHOBOW BIONOBIO0K) MA CMAHOM
endomenilo cyoun. Buseneno, npu nopiensanoHomy ana-
J31, WO SUSHAYCHHS 6MICMY YUMOKIHA )aKmopa HeKposy
nyxaun-anvgpa (OHII-0) ma cyounnoeo enoomenianbHoeo
gaxmopy pocmy (VEGF) y napoOoHmanbHux KuuieHsx
npu XpOHIUHOMY 3aNanieHHi Mae OOYiNbHUL, NPOSHOCTHUY-
Huti 3anumae ougepenyiunuu 3micm. Cmamucmuyne
30invuienta konyenmpayii @HII-o 0o 6 paszie (568 %)
8 OLIAHKAX 2INepKOHMAKMI8, Npu NOPIGHAHHI 3 8MICIOM
Oe 8I00Y8aEmMbCsl XPOHIUHE 3aNANeHHS ) NAPOOOHMAIbHUX
KUWEHAX, WO peccmpyembes nioguujentsam 00 2 pasie
(207 %) (P<0,05); sipocionicms cmamucmudnoi piznuyi

no GIOHOWEHHIO 3 OAHUMU NOKA3HUKIE KOHMPONLHOI epynu
oocmesicenux. Axkmugnicmo emicmy VEGF-A mae oono-
Hanpasjiene cnigiOHOUWEHHs: NPU XPOHIYHOMY 3aNaneHHI
eMiCm Y NAPOOOHMANbHUX KUWLEHAX 30LIbULYEMbCA HA
22 %, a 6 dinankax einepkowmakmis 00 4 paszie (370 %),
(P<0,05). Ompumani pesynomamu 0aioms 3mMo2y OO0CIi-
oumu, BUHAYUMU NOCAIO0GHICMb Ma 00'€M NIKY8ATbHUX
3ax00i6 0151 NiKapié napooormoozis. JJoyinvricms enpo-
BAOJICEHHS ICHYIOUUX CYYACHUX MemOOUK OideHOCMUKU
(opmonanmomoepaqpii, 3D komn'tomepnoi momoepadii,
T-scan docniodcents) maoms IPaAKmMuyHe 3HA4eHHA O
BUSHAYEHHS CYOUHHUX PO31a0die ma CmpyKmypHuil 0e3op-
2aHizayii Komnjiekcy MmKAHUH NapoOOHmy, wo niomeep-
02ACYEMBCS HAYKOBUMU IMYHOLOIUHUMU OOCTIONCEHHAMU.
Lle 0bymosnioe nociooguicme ma anzopumm nposeoeHHs
Memooie ma 3aco0is NiKYEaHHsL Olisk OMPUMAHHS HEOBACK)-
Jzayii ma npononeayii hazu pemicii 3axe0pIo8aHHsL.
Knwuogi cnosa: namonocisi napoooumy, nopyuieHHs
OKI0311, MPABMAMuiHa OKMI03is, PEeHSeHONO02TUHI 3MIHU
napoooHmy, micyesuti iMyHimem, akmop HeKpo3y nyx-
JIUH, eHOOmenianbHull hakmop pocmy cyOuH.

Generalized periodontitis involves the destruction
of periodontal tissue complexes, characterized by
varying degrees of interdental septa destruction
and inflammatory processes in connective tissues.
Currently, generalized periodontitis is a leading
cause of tooth loss, and the complete understanding
of its etiological factors remains unresolved. GP may
not be an isolated oral disease but rather an ultimate
phenotype resulting from unique pathogens and
processes, primarily affecting the balance of systemic
and local immunity.

The most currently accepted etiological factors
suggest that GP results from the translocation of
periodontopathogenic bacteria or their metabolic
products through a weakened epithelial barrier.
Combined with disruptions in the innate immunity
of the oral mucosa, this leads to an exaggerated
inflammatory response, dysbiosis, and secondary
damage to the epithelial tissue at the dentoalveolar
junction. This multifactorial process is accompanied
by inflammatory and dystrophic damage, as
evidenced by biochemical and immunobiological
studies [10, 11, 13, 22].

Regarding the pathogenesis of periodontal
inflammatory diseases, most research suggests that
the development of inflammatory processes follows
a stereotypical pattern. Tissue damage leads to the
release of thrombin, fibrinogen, activated complement
fractions, cytokines, and other biologically active
substances. Protein-glycosaminoglycan complexes
in the connective tissue of the gingiva are destroyed,
free amino acids, uronic acids, amino sugars, low-
molecular-weight polysaccharides, and peptides
accumulate. This results in increased osmotic
pressure, edema, acidosis, and hypoxia. High levels of
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lipid and protein peroxidation lead to the destruction
of cell membranes, accompanied by pronounced
vasomotor reactions and prolonged vasodilation. The
involvement of specific immune responses in the
pathogenesis of gingival inflammation contributes
to the generalization of this pathological process,
transitioning it into a chronic phase.

At the same time, scientific findings indicate
that the unstable state of the microcirculatory
bed in periodontal tissues may play a critical role
in the pathogenesis of chronic GP [1, 2, 4, 5, 6,
9]. Over the long term, inflammation leads to
vascular and periodontal tissue damage, resulting
in hemorrhagic and ischemic necrosis of connective
tissue. However, the current paradigm fails to
adequately explain why, at the initial stage of chronic
inflammation, periodontal decompensation occurs
despite subcompensated oral hygiene levels [8].
Our recent findings suggest that processes in the
microcirculatory bed of the periodontal mucosa play
a critical role in GP pathogenesis, indicating a link
to the development of localized ischemic coagulation
necrosis and subsequent periodontal destruction.

In clinical practice, dentists often limit treatment
to supportive antibacterial methods and surgical
interventions for advanced stages of periodontal
damage. Thelocal ecological system ofthe periodontal
tissue complex balances between localized immune
responses and antigen tolerance through apoptosis
mechanisms. Bacteria promote localized immune
activity while suppressing regulatory lymphocytes
and immune factors, allowing pathogens to survive
despite local defense mechanisms. This influences
inflammation dynamics, clinical manifestations,
and indirectly reflects the rate of pathophysiological
processes. The imbalance of localized immune
reactivity, disruption of hemato-periodontal barriers,
and the stabilization of periodontal tissue equilibrium
require further scientific investigation and detailed
exploration of the mechanisms involved.

A comparative analysis of localized immune
factor levels, tissue destruction severity, and clinical
inflammation manifestations will ultimately clarify
the condition of periodontal tissues and assess
localized endotoxicosis manifestations.

In this context, analyzing TNF-a levels represents
an intriguing diagnostic biomatrix with significant
differential biomarker potential for localized tissue
inflammation. TNF-o was first identified in the
1970s as a serum mediator of innate immunity
capable of inducing hemorrhagic necrosis of tumors.
This cytokine, recognized as a key regulator of
inflammatory responses, is primarily produced by

activated local monocytes and macrophages. TNF-a
is a multifunctional pro-inflammatory cytokine
synthesized mainly by monocytes and macrophages,
playing a critical role as a low-molecular-weight
mediator of intercellular interactions. Tumor necrosis
factor also affects lipid metabolism, coagulation,
endothelial function, stimulates the production of
pro-inflammatory interleukins IL-1, IL-6, IL-8,
interferon-gamma, activates leukocytes, and is one of
the important factors in defense against intracellular
parasites and viruses, or exerts a cytotoxic effect
on cancer cells by activating apoptosis, oxidative
effects on cells, and influencing nitric oxide levels.
Literature data on the study of this immune marker
are quite extensive. Scientific research indicates
that the biological effects of TNF-a depend on its
concentration. At low concentrations, the factor
acts locally as a para- and autocrine regulator of
autoimmune reactions in response to injury or
infection. At moderate concentrations, it stimulates
phagocyte formation, enhances blood clotting,
and has a pyrogenic effect. Data obtained show
that the production of tumor necrosis factor by
bacteria (lipopolysaccharides), yeast-like fungi, and
mammalian transplant cells stimulates the formation
of tumor necrosis factor at the local site of donor
material, making it an important diagnostic test for
determining a highly effective catalyst with unique
properties for measuring inflammatory cytokines in
the dynamics of diagnostic observation. Investigating
the molecular regulation of factors affecting the
neurovascular local homeostasis of periodontal
tissues, and aimed at transforming chronic
inflammation among the development of various
morphofunctional pathways, is a modern powerful
thematic research area. [4, 20, 21, 24].

In this regard, objective evidence is discussed that
the functional state of the microcirculatory system
of the periodontium plays an important role in the
initial disruption, forming chronic inflammation.
To investigate this pathogenetic initial link in the
disruption of periodontal tissues under sufficiently
compensated oral hygiene conditions, as indicated
by hygiene index scores, we used immunological
research of the local content of vascular endothelial
growth factor and tumor necrosis factor.

Vascular endothelial growth factors are highly
sensitive secreted signaling proteins, best known for
their role in vessel development and angiogenesis.
Manynon-endothelialroles ofthis vascularendothelial
growth factor have now been established, as its
receptors are expressed in numerous non-vascular
cells and in cancerous tumors. The secreted VEGF
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binds to its receptors in the extracellular space of the
cellular membrane in a paracrine or autocrine manner,
with different isoforms. The intracellularly localized
vascular endothelial growth factor is poorly studied
to date, but it is established as an important signaling
molecule that regulates cell growth, apoptosis,
metabolism, and T-cell differentiation. This signaling
pertains to the direct action of the signaling molecule
inside the cell without secretion and mediates events
related to growth regulation and cell survival.
Vascular endothelial growth factor binds to tyrosine
kinase receptors on vessels, lymphatic endothelial
cells, and non-specific non-endothelial cells. The
involvement of vascular endothelial growth factor
in the pathophysiology of chronic persistent pain is
not fully studied, but the connection of molecules
in this family in neuroprotection has attracted
increased attention. This is of significant importance
for terminating the action of vascular endothelial
growth factor, weakening neovascularization, and
the development of edema. Interesting data has been
obtained in studying the complex role of inflammatory
cytokines, tumor necrosis factor, and angiogenic
factors in the development of joint inflammation [20,
21, 23, 24], activation of immune cells, and tissue
damage in rheumatoid arthritis. In this regard, the
bidirectional involvement in angiogenesis and T-cell
differentiation provides valuable information for the
development of innovative treatment methods for
autoimmune processes. Numerous mechanisms are
considered, including members of the endothelial
factor family in inhibiting the maturation of dendritic
(antigen-presenting) monocyte cells, accumulated
superoxide-producing cells of myeloid origin, and
the imbalance between effector T-lymphocytes
and regulatory ones [14, 16, 18, 25, 26]. It should
be noted that the direct angiogenic marker, VEGF,
is significantly released under conditions of tissue
hypoxia, causing remodeling and inflammation at the
local site, promoting disease progression.

Thus, endothelial cells play a decisive role in
the progression of angiogenesis, which leads to
the remodulation of cells, proliferation, adhesion,
migration, invasion, and survival. At the same time,
angiogenic factors, such as cytokines, cell adhesion
molecules, growth factors, metalloproteinases, and
plasminogen activators, bind to their receptors on
dendritic cells and activate signaling pathways,
influencing the condition of the focus and disease
development. To clarify the issue of tissue damage
in the periodontium during persistent, torpid chronic
inflammation, new research directed at understanding
the balance between growth factor effects in the

differential chronic presence of chronic trauma and
chronic inflammation in the periodontium in the early
stages of generalized periodontitis in young patients
(18-35 years) is necessary.

The uniqueness of this scientific discussion lies
in investigating the role of occlusal trauma in the
pathophysiological behavior of periodontal structures
when periodontal pockets have already formed, and
tissue damage related to the existing dental biofilm is
heterogeneous, with clinical manifestations of chronic
periodontal inflammation differing in various areas
of the alveolar ridges. That is, trauma resulting from
pathological occlusion is associated with and works
alongside existing periodontal pockets. Given that, in
this clinical situation, support teeth and periodontal
tissues become more prone to inflammation due
to impaired angioprotective factors, there arises a
need to discuss factors that influence the spread and
formation of bone and subgingival pockets, which
increase and are clinically determined to be deeper
in the zones of occlusal trauma, on the background of
the existing initial chronic inflammatory process in
the periodontal tissue complex.

Thus, theoretical assessments focus on the latest
achievements in the mechanisms of inflammation
development, related to different mechanisms of
necrosis (infectious, non-infectious, mixed types) in
the periodontium, requiring further clarification and
scientific support. These findings could objectively
confirm the possible interrelationship between occlusal
trauma of traumatic nodes and the kinetics of chronic
inflammation development in patients with early-
stage generalized periodontitis of chronic course.
The link between functional states and the identical
local immunological level of the microcirculatory
system provides the possibility for evidence-based
modulation of clinical cases, which is confirmed by
the pathogenesis assumptions: the role of the dominant
factor due to prolonged chronic occlusal disruption
associated with existing chronic torpid periodontal
inflammation. The designation of this role is a leading
factor in enhancing further periodontal destruction,
with deepening of periodontal pockets against a
background of hypoxia, metabolic disturbances, and
subsequent treatment already associated with biofilm
activity, justifying the sequence of using the first phase
of treatment for generalized periodontitis.

Objective: to investigate the improvement
of diagnostic effectiveness of the local condition
of the periodontium in patients with generalized
periodontitis, initial stage, chronic course.

Materials and Methods. The study was conducted
at the Dental Medical Center of the Bogomolets
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National Medical University, Kyiv. Twenty-six
patients with generalized periodontitis (initial stage,
chronic course), aged 18-35 years, both male (13) and
female (13), were examined, along with 13 patients
in the control group. During the comprehensive local
clinical examination, the following were assessed:

1. Oral hygiene status: good and satisfactory.

2. Presence of dental anomalies: progenia (first
degree), deep bite (first degree).

3. Deformations and anomalies of a single dental
arch: absence of secondary edentulism, displacement
of the vertical incisal line, dental crowding, presence
of diastemas, abnormal tooth positions, shallow oral
vestibule, pathological frenulum attachment, gum
recession.

4. Changes in hard tooth tissues: incorrect
(without preservation of the anatomic-functional
principle) placement of Class I, II, and IV fillings
according to Black, increased wear of cusps and
incisal edges of teeth, multiple cracks in front teeth,
presence of first-degree wedge-shaped defects and
cervical exposure, abrasion, and abfraction of teeth.

To substantiate the condition of the periodontal
tissues, hygiene indexes were determined. All patients
underwent oral hygiene procedures 15-20 days before
the laboratory and scientific research. Radiographic
examination included orthopantomography, 3D CT
scans of the upper and lower jaws, and periapical
contact radiographs. An apparatus for determining the
functional state of the occlusion and traumatic points
was provided by the T-scan III, and bilateral copying
paper was used. Bite registration was performed with
A-silicone impression material. Clinical examination
included analysis of complaints, medical history
(anamnesis vitae and anamnesis morbi), including
the external appearance of the face and oral cavity,
determination of hygiene status, and inflammation.

Statistical data processing was performed using
the Statistica 7 software package with variation
statistics methods, and differences were evaluated
using parametric methods and Student’s t-test.

During the clinical examination, attention
was paid to the condition of the gums: color,
swelling, comparative bleeding severity, exposure
and hyperesthesia of the tooth necks, epithelial
attachment along the tooth root, and condition of the
anatomical tooth necks. Gingival recession and depth
of periodontal pockets were determined. To obtain
local immunological indicators of the inflammatory
activity, the quantitative content of tumor
necrosis factor (TNF-a) and the condition of the
microcirculatory vessels (VEGF) in the periodontal
pocket environment were assessed.

A patent application for the method of sampling
hemorrhagic exudate from the periodontal pocket
for laboratory studies was submitted. The research
was conducted at the Department of Postgraduate
Education and Internship in Dentistry at the Dental
Medical Center of the Bogomolets National
Medical University, Kyiv, in the Immunology and
Biochemistry Department of the M.D. Strazhesko
Institute of Cardiology, NAMS of Ukraine.

Inclusion criteria: presence of voluntary
informed consent to participate in the study,
interest in participation, absence of acute or
exacerbated periodontal inflammation, no medical
contraindications for the study of general somatic or
mental conditions, absence of acute or exacerbated
chronic somatic or infectious diseases.

Exclusion criteria: previous surgical interven-
tions on the periodontium, correction of frenula or
bands, prior orthodontic treatment, use of narcotics,
alcohol, smoking.

Results. It was established that the chronic
course of generalized periodontitis in young people
(18-25 years old) is accompanied by symptoms of
chronic inflammation and metabolic changes in the
periodontal tissues. A medical documentation analysis
was conducted on 182 clinically examined individuals
aged 18 to 35 years, both male and female, residing
in Kyiv and the Kyiv region, with no identified
inflammatory-somatic diseases. Among the examined
individuals, 86.4 % (157 individuals) had periodontal
inflammation, with a predominance of a chronic
course in 81.3 % (127 individuals). These patients
were diagnosed with generalized periodontitis of the
initial stage (I degree) according to the classification
by M.F. Danilevsky and co-authors (1994). Among
these, 99 individuals (78.2 %) underwent systemic
removal of supragingival dental deposits every
6-8 months. The primary reason for seeking treatment
at the O.0. Bohomolets National Medical University
Dental Medical Center was the treatment of dental
caries and its complications (62.9 %, 62 patients),
while the rest (17 %, 36 patients) sought consultation
for other dental issues.

Radiographically,  orthopantomography  was
performed on 100 % of the patients, and 3D CT
scans of the upper and lower jaws were conducted
in 48% of the patients, while 52 % refused additional
radiographic examination. X-ray analysis revealed
uneven destruction of the cortical layer at the apex
of the interdental septa in 100 % of the examined
patients. In the adjacent areas of fixed osteolysis, the
spongy bone tissue appeared uneven. All patients
exhibited uneven changes in the architecture of
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the spongy substance with varying degrees of
local osteoporotic spots. When differentiating this
symptom, special attention was paid to the presence
of carious cavities of Classes I, II, and IV according
to Black, where inadequate filling of carious cavities
with improper contact surfaces was detected. Patients
with such pathological changes were not included in
the laboratory study group. Furthermore, attention
was drawn to the relationship between the anatomical-
functional features of the form and expression of the
restorations' cusp.

Complaints of periodic gum bleeding and
increased tooth sensitivity to chemical or thermal
stimuli were reported by 61.8 % of patients, while
only 38 % complained about gingival recession.
Additionally, a control group of 13 patients who
had received dental caries treatment and showed
no periodontal pathology was included. Clinical
examination and index evaluations were performed
using standard methods.

Special attention was given to radiological
examination: pathological wear of tooth tissues,
morphological changes in teeth, the presence of
hybrid zones of denticles and petrifications, reduction
in volume and deformation of tooth cavities, and the
alteration in X-ray echogenicity of root canal spaces.
These radiological changes were considered in terms
of several clinical manifestations of increased tooth
wear, which can be characterized by a decrease in the
thickness of hard dental tissues due to the impact of
mechanical forces from the opposing jaw or lateral
displacement of the lower jaw, leading to impaired
microcirculation. To determine whether these
manifestations were due to: a) erosion — a reduction
in hard tissue thickness due to chemical agents (data
from medical history), b) abfraction — loss of tooth
thickness due to overloading and the formation
of microcracks (additional functional study using
T-scan required).

Thus, the distinctionbetweenthe morphofunctional
state of the teeth and the nature of changes in the
spongy bone tissue of the apex of interdental septa,
specifically changes in thickness, orientation, and
trabecularrelationships, with moderate deformation of
the intertubercular spaces, is considered a differential
diagnostic radiological sign for this pathology in
young patients. These structural features, highlighting
the relationship between the components of teeth and
the pathological changes in the spongy matrix of the
interdental septa, have diagnostic, prognostic, and
pathognomonic significance.

Moreover, the radiological assessment of the
echogenicity of the periodontal gap in diagnostic

zones further specifies the inflammation process,
indicating the impossibility of eliminating the leading
trigger mechanism of the initial periodontal changes.
A comparative analysis of changes in the structure
along the entire length of the upper and lower jaws
and in each interdental space is necessary. The width
and saturation changes in the connective space of
the periodontal gap, its thickness, tooth relief, and
uniformity of the alveolar socket wall thickness
should be evaluated.

The results of this study may allow a more precise
connection between progressive enamel and dentin
loss, changes in the tooth cavity space, and traumatic
effects from endo- or exogenous factors, pointing to
the likelihood of identifying the leading triggering
mechanism in the development of diseases. These
factors align with histological studies. Morphological
research on archived material of dental blocks
(Kolesova N.A. and co-authors, 2011) revealed
features of bone tissue damage in the interdental
septa in generalized periodontitis, Stage I, unrelated
to somatic pathology or arterial hypertension. It was
established that in chronic inflammatory processes
in all periodontal structures (gums, periodontium,
and alveolar bone), cellular infiltrates are present.
Osteoplastic resorption of the cortical layer, with
the spread of cellular infiltrates in the periodontal
ligament and surrounding tissues, was observed,
along with destruction of the fibrous component of
the periodontium and infiltration of multilayered
squamous epithelium.

The modern combination of highly differentiated
radiological examination (orthopantomography), 3D
CT, and functional studies using T-scan I1I allows for
a thorough analysis of the morphofunctional state of
the periodontium in patients. This provides practical
diagnostic criteria for determining the sequence and
stages of etiopathogenetic treatment tailored to each
patient, considering both local and general factors
and disease manifestations.

The conducted analysis of the results allows
further scientific research on the diagnosis of
remodeling imbalance in the periodontium in
generalized periodontitis at the initial Stage I of
chronic course. This primarily concerns damage to
the microvascular walls, especially capillaries and
venules, and the assessment of vascular permeability
for blood cellular elements (leukocytes, platelets) as
key immune defense factors. To objectively assess the
role of the etiological damaging factor of excessive
pressure on the periodontal vessels, comparative
studies of tumor necrosis factor (TNF-a) and
platelet-derived growth factor — vascular endothelial
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growth factor (VEGF) were conducted. Changes
in the cytokine profile in the chronic inflammatory
zones of the periodontium and hyper (supra) occlusal
zones were identified in each individual case. The
comparative analysis of identical indicators in the
examined patients clarified the role of traumatic
loci in the spread of chronic inflammation and the
development of clinical equivalents of immune
deficiency in specific local interdental spaces. The
pattern of changes in the cytokine profile in patients
with Stage [ chronic generalized periodontitis is
presented as follows: compared to control values,
TNF-a levels in chronic inflammatory areas of the
periodontal pockets increased by 2 times (~207 %),
and up to 6 times (586 %) in hyper (supra) occlusal
zones, indicating significant activation of alteration
and probable cell apoptosis. VEGF levels in the
chronic inflammation areas of the periodontal pockets
increased by 22 %, and in hyper (supra) occlusal
zones by up to 4 times (~370 %) with P <0.05, which
is considered a determinant of functional instability
in the microcirculation of periodontal pockets. Thus,
the main physiological consequence of cytokine
activity is the activation of the immune response,
increased vascular wall permeability, and accelerated
migration of effector cells to the site of inflammation.
An increase in TNF-a levels nearly twice in chronic
inflammation, and up to six times in areas of chronic
trauma, strongly supports the dominantrole of chronic
occlusal overload in the mechanisms of periodontal
inflammation progression. As known, the effect
of cytokines depends on their concentration. Low
cytokine levels regulate proper local proliferative
inflammation, while high levels lead to systemic
inflammatory responses, signaling an acute phase
of inflammation. TNF-a regulates lymphoid cell
migration, stimulates phagocytosis, enhances the
expression of adhesive molecules on endothelial
cells, acts as a chemoattractant for macrophages,
induces apoptosis of compromised cells, and serves
as an indicator of the acute inflammatory phase.
Comparative analysis of TNF-o in periodontal
pockets during chronic inflammation provides
meaningful prognostic, differential, and local
diagnostic information. Statistical increases in TNF-a
concentration up to 6 times in periodontal pockets
with hyper (supra) occlusion indicate an increase in
acute inflammation and alteration processes, slowing
blood flow, and accelerating migration of immune
cells in this focal area, suggesting decreased local
immunoreactivity.

Conclusions. It has been established that the
formation of metabolic vascular disorders and

structural disorganization of the periodontal tissue
complex in patients with generalized periodontitis
of initial — stage I, chronic course, occurs against
the background of cytokine regulation disruption,
as a nonspecific manifestation of local vascular
stress, mediated by comparative expression levels
of TNF-a and VEGF in periodontal pocket contents
with existing traumatic occlusion. A comparative
analysis of these local immunological markers during
chronic inflammation in the periodontal pockets and
at sites with hyper (supramaximal) contacts shows
a significant statistical difference in the levels of
TNF-a and VEGF-A.

The obtained results indicate the leading regulatory
role of traumatic nodules in the development of
inflammatory processes during the initial stage I of
chronic generalized periodontitis.
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