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MODERN ASPECTS

OF MORPHOFUNCTIONAL CHANGES

IN THE MAXILLOFACIAL AREA IN PARTIAL
AND COMPLETE TEETH ABSENCE

AT DENTAL IMPLANTATION

Nowadays, there is a high prevalence of major dental diseases among the population, which are associated with carious lesions of teeth and
their complications, as well as periodontal diseases leading to tooth loss, which are the main causative factors. The development of secondary
deformities of dental rows contributes to the functional activity disorder of the entire dental-mandibular system, where the main etiologic factor is
the loss of teeth in various pathological processes. In this case, there is a violation of the functional activity of the dental-mandibular system, which
requires timely complex medical and social rehabilitation of patients, which is of great practical importance. One of the restoration types of lost teeth
is the installation of dental implants, where in the conditions of pronounced atrophy of the alveolar process of the jaws there are complex clinical
situations that are not an easy task for the specialist, as well as for patients. Meanwhile, the restoration of partial secondary and complete adentia
with pronounced atrophic changes of the alveolar bone on artificial supports is performed with previous bone grafting, which is a challenging task
on the way to improve the quality of life in patients.

In spite of the wide study this problem remains unsolved, which determines its further research aim improving the provision of medical care.
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Introduction. Today, within the
framework of the national project “New
Technologies for Health Preservation”,
special attention is paid to the dental
health of the population, which is of great
importance in the social-economic de-
velopment of society. According to the
researches A.O. Abdumomunova et al.
(2020), V.A. Vakhrusheva (2022), A.A.
Britova (2024), the high level of preva-
lence of the main dental diseases among
the population is determined, which are
associated with carious lesions of teeth
and their complications, as well as peri-
odontal diseases, leading to tooth loss,
which are the main causative factors of
morphofunctional changes in the alveo-
lar process [1, 2, 3]. In this case, there
is a violation of the functional activity of
the entire dental alveolar system, which
requires timely complex medical and so-
cial rehabilitation of patients, which is of
great practical importance [4, 5, 6]. One
of the types of restoration of lost teeth is
the installation of dental implants, where
in the conditions of pronounced atrophy
of the alveolar process of the jaws there
are complex clinical situations that are a
difficult task for the specialist as well as
for the patients [7, 8, 9].

Restoration of partial secondary and
complete adentia with pronounced atro-

phic changes of the alveolar bone on arti-
ficial supports is performed with previous
bone grafting, which is a challenging task
on the way to improve the quality of life in
patients [10, 11, 12]. Meanwhile, despite
extensive research, this problem remains
unsolved, which determines the need for
further studies improving the provision of
medical care.

The modern concept of etiological
factors and pathogenetic mechanisms
of anatomical-topographic changes in
the maxillofacial area. The study of the
prevalence of partial and complete loss
of teeth in the population has an import-
ant theoretical and practical significance
for the organization and implementation
of adequate predictive and preventive
measures. According to WHO clinical
and epidemiologic data, tooth loss is
detected in 75% of the population on a
global scale and, accordingly, the resto-
ration of defects in the dental rows and
the function of the dental alveolar system
is a global problem [13, 14, 15]. In Rus-
sia, secondary adentia in the total struc-
ture of medical care under state guaran-
tees in therapeutic and preventive dental
institutions reaches up to 75%, and in all
age groups of the population. There re-
searches say that the frequency of partial
tooth loss in young people aged 18-25



years old reaches up to 38.6%, and 70%
of the group of people aged 50-60 years
old have various prosthetic constructions
in the oral cavity, which determines the
presence of an urgent medical and so-
cial problem of restoring defects of den-
tal rows with the use of artificial supports
[16, 17, 18, 19].

Studies by S. Usanova et al. (2021),
N. Agbulut (2024), S.K. Akbarjon (2024)
established the facts that a person needs
at least 20 teeth for biting and chewing
food to ensure normal chewing of food
and adequate nutrition, as well as the
intake of multivitamins, polyminerals and
essential nutrients [29, 30, 31]. At the
same time, the problems of tooth loss are
widely studied, but at the present stage
they remain unsolved, which are associ-
ated with a high prevalence of major den-
tal diseases that are the main causative
factors of secondary partial and complete
adentia.

Today, the main causative factors of
primary partial adentia have been sub-
stantiated and established, which are re-
lated to the disruption of embryogenesis
of dental tissues, leading to the failure to
form the rudiments of permanent teeth
[23, 24, 25]. In addition, dysembryo-
genesis and disturbance of the eruption
process often lead to the formation of re-
tained teeth with the formation of primary
partial adentia [26, 27, 28].

Dental caries is a common patholo-
gy of hard tissues of teeth, which often
leads to its complications in the form of
pulpitis and periodontitis, causing tooth
loss. A wide range of local and general
risk factors for the development of den-
tal caries has been substantiated and
proved, where qualitative and quanti-
tative changes in the composition and
properties of oral fluid and structural re-
sistance of hard tissues of intact teeth
can have an impact. In addition, the for-
mation and development of dental caries
plays an important role in the presence
of general systemic diseases, as well as
social-economic and natural-climatic en-
vironmental conditions, etc. Dental car-
ies and its complications are chronic foci
of infection in the oral cavity, which can
cause the development of focal diseas-
es in the body, so the above clinical fea-
tures are an urgent problem of medicine
in general. Changes in the hard tissues
of teeth of demineralizing character and
its complications cause tooth loss among
various population groups, creating vary-
ing degrees of severity of disorders of the
functions of the dental-alveolar system,
gastrointestinal tract, musculoskeletal
system, etc. [3, 10, 18].

It is important to emphasize that the

severity of the comorbid condition and
the number of missing teeth have a di-
rect correlation with age-related aspects.
Thus, according to A.A. Vorozhko et al.
(2024) the most frequent loss in structure
is associated with permanent first mo-
lars in the structure of the loss of various
groups of teeth, which, as a rule, are most
often affected by dental caries during the
period of eruption due to a decrease in
caries resistance of dental hard tissues
[51]. At the same time, extractions of the
frontal groups of teeth of the upper and
lower jaw are less frequently determined.

It is known that complications of den-
tal caries occur with necrotic processes
of dental pulp tissue with subsequent
development of granulomas and cys-
togranulomas in the periapical tissues,
and then the formation of cysts, which
require therapeutic and preventive mea-
sures, including tooth extraction when
indicated [32, 33, 34, 35, 36, 37]. At the
same time, there are cases of removal of
previously treated teeth, which are as-
sociated with chipping or splitting of the
crown or root of the tooth due to exces-
sive instrumental processing during end-
odontic treatment, as well as weakened
with increased removal of hard tissues of
the crown of teeth during their prepara-
tion for filling. In addition, traumatic inju-
ries to the teeth, as well as to the bones
of the facial skeleton, chemical (acid) ne-
crosis of the hard tissues of the crowns
of teeth, and in some cases surgical in-
terventions for inflammatory diseases of
the maxillofacial region can lead to tooth
loss [38, 39, 40, 41]. In partial secondary
adentia, the pathogenetic mechanisms
of dental-mandibular system dysfunction
are associated with large adaptive and
compensatory mechanisms [42, 43, 44].

The prevalence of periodontal diseas-
es among school-age children reaches
up to 87%, and in adults this figure is up
to 97%. This unfavorable clinical and epi-
demiological situation has a direct impact
on the occurrence of dental defects asso-
ciated with tooth loss. Thus, by the age
of 35 years there are objective facts of
losing up to 10 teeth due to complications
of inflammatory periodontal diseases [13,
23]. Local and general factors influence
the development of inflammatory-de-
structive processes. Chronic periodon-
titis is accompanied by a disturbance of
microcirculation of periodontal tissues,
causing a sharp decrease in the level
of oxygen consumption by surrounding
tissues, which creates the preconditions
for quantitative and qualitative changes
in bone density of the alveolar outgrowth
of the jaws, which often lead to tooth
loss. Such a clinical situation associated

22025 [ AW =

with the loss of antagonist teeth from the
physiological point of view contributes to
a decrease in the functional load of peri-
odontal tissues, leading to deterioration
of blood supply and hypoxia with the sub-
sequent development of hemo- and lym-
phostasis, vascular thrombosis, swelling
and destruction of collagen fibers and
the formation of osteoporosis and bone
tissue resorption [1, 2, 4]. The above de-
termines the need for further research
aimed at solving medical and social prob-
lems of periodontal diseases.

Itis important to note that the presence
of various general systemic diseases has
an important practical significance in
tooth loss. Thus, pronounced changes in
metabolic processes in diabetes mellitus
have a negative impact on the functional
state of the dental-mandibular system,
and also contributes to a decrease in im-
munobiologic reactivity of the organism in
patients [8, 16, 21, 29, 30]. At the same
time, the main causative factors of tooth
loss in patients with diabetes mellitus are
the development of microangiopathies,
which condition the development of peri-
odontal diseases [4, 5, 46]. In addition,
the constant intake of medications, par-
ticularly for the treatment of cardiovas-
cular diseases, depressive states, sleep
and rest disorders associated with diabe-
tes mellitus, often lead to the appearance
of symptoms of xerostomia and other
pathological processes of the oral cavi-
ty [1, 33, 45]. Meanwhile, in the elderly
and seniors, comorbid conditions contrib-
ute to an increase in the prevalence of
secondary partial and complete adentia,
which require restoration of dental de-
fects with various prosthetic structures,
including prosthetics supported by dental
implants [5, 6, 15, 16, 27, 28, 42].

The analysis of the obtained data
showed that there is a high level of prev-
alence of secondary partial or complete
adentia among the population, which
determines the timely treatment, pre-
vention and rehabilitation measures, in-
cluding the restoration of dental defects
with prosthetic structures on artificial
supports, which necessitates further re-
search aimed at improving dental care for
this category of patients.

Etiological factors and pathogenet-
ic mechanisms of morpho-functional
changes in the dental alveolar system.
Currently, a high prevalence of major
dental diseases among the population
is determined, where 70% of patients
have secondary partial or complete ad-
entia, which are accompanied by signif-
icant recession of alveolar bone, which
determines the relevance of the problem
of complex medical and social rehabili-
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tation of patients with marked bone loss
[3, 6, 10, 33, 35, 40]. At the same time,
pathogenetic mechanisms associated
with tooth extraction are known to trigger
various interrelated complex restructur-
ings of the dental alveolar system, which
are characterized by pronounced ana-
tomical and topographic changes in the
tooth rows, as well as in the hard and soft
tissues of the upper and lower jaws. Such
peculiarities should be taken into account
when restoring defects of the dental rows
with prosthetic constructions, especially
with the support of dental implants [2, 19,
26, 27].

It should be noted that according to
A.O. Abdumomunova et al. (2020), G.I.
Dzhalilova (2020), Sh. Musaeva (2022)
the main anatomical and morphological
changes in the alveolar process of the
jaws are associated with tooth loss due
to complications of dental caries and
periodontal diseases, which are common
among the population due to clinical and
epidemiological features [1, 8, 16]. Thus,
during the first year after tooth loss the
development of atrophic processes of the
external cortical plate is determined up
to 25%, and within three years it reaches
up to 40%. This clinical situation of the
alveolar bone tissue contributes to the
displacement of the external compact
lamina to the oral side [1, 8, 34, 35, 44].
Studies have shown that pronounced re-
sorption of the bone tissue of the alveolar
process, as well as the surrounding soft
tissues, is observed within three months
after tooth extraction. Thus, six months
after tooth extraction there is bone re-
sorption with a decrease in the width of
the alveolar ridge by about 4.0 mm, and
height - up to 1.5 mm, which is charac-
terized as pronounced anatomical-topo-
graphical and morphological changes
in the dental arch. Further in 12 months
the loss of bone tissue in width reaches
up to 50% of the initial volume, and the
conducted dynamic control during 2-3
years confirms the loss of bone tissue of
the jaw alveolar outgrowth up to 40-60%,
which continues in a constant mode from
0.25 to 0.5% per year [1, 8, 34, 35, 44].
Also, it can be noted that atraumatic tooth
extraction in clinical practice allows pre-
serving a significant volume of alveolar
bone, leading to a decrease in the degree
of bone resorption of the dental arches of
the upper and lower jaws in the future [1,
19, 33]. Thus, in the presence of a dental
row defect, the unified morphofunction-
al dental-mandibular system, manifests
itself as a violation of its biomechanics,
where quantitative tooth loss over time
leads to impaired mastication function,
which largely depend on the topography

of dental arch defects and the amount of
tooth loss. Compensatory-adaptive reac-
tions in such clinical cases, where antag-
onist teeth are missing in the areas of the
tooth row, condition the chewing or biting
of food at the expense of the preserved
antagonist groups. The above-mentioned
features associated with tooth loss lead
to impaired function of periodontal tis-
sues and masticatory muscle groups
according to Z. Khabadze (2021) et. all,
A.R. Vieira (2021), F. laculli et. al (2022),
as well as the constituent anatomical
components of the temporomandibular
joint [45, 46, 47]. The changes in masti-
cation functions begin from the period of
partial loss of teeth, which determine the
state of the dental alveolar system or its
individual links in the work of M.A. Dani-
lova (2021) [48, 49, 50].

From the pathogenetic point of view,
A.A. Korobkeeva et al. (2020), Sh. Mu-
saeva et al. (2022), M.B. Fazylova et al.
(2023) have established the occurrence
of certain disorders in the metabolism of
bone tissue of the jaws, which are man-
ifested in the early period after partial
tooth extraction, characterized by an in-
creased level of calcium-phosphorus me-
tabolism and a significant decrease in the
content of total proteins [14, 16, 27]. With
such changes, the compensatory-adap-
tive response of the jaw bone tissue to
the changed conditions of functional load
on the periodontium in secondary partial
or complete adentia manifests itself as a
violation of mineral and protein metabo-
lism. The loss of teeth in the dental arch
increases the compression pressure to
some extent, where bone tissue atrophy
increases with pronounced reduction of
the alveolar process [1, 2, 21].

It should be mentioned that patients
with tooth loss have an unfixed bite as-
sociated with the absence of antagonist
teeth, as well as a decrease in the height
of the lower face with certain displace-
ments of the lower jaw in relation to the
upper jaw [7, 8, 11, 12, 16]. Also, Also,
according to M.A. Danilova et al. (2021),
A.Yu. Vasilyeva et al. (2022), in patients
with partial and complete adentia, masti-
catory muscle groups due to disturbanc-
es in the biomechanics of the dentoalve-
olar system create preconditions for the
formation of hypertonus with the develop-
ment of discoordination and asynchrony
of mandibular movements, which further
leads to the formation of myofascial pain
syndrome [7, 11, 49]. At the same time,
these clinical situations contribute to the
development of pronounced morpho-
functional changes in the temporoman-
dibular joint (TMJ) [46, 47, 48,]. There are
clinically observed shifts in the position of

the remaining teeth along the lines of the
Popov-Godon phenomenon with subse-
quent atrophic processes of the alveolar
process in the area of the missing teeth
[1].

Itis important to emphasize that one of
the causes of changes in the anatomical
shape and size of the alveolar process is
complex tooth extraction, peri-implantitis,
odontogenic inflammatory diseases of
the maxillofacial region, traumatic injuries
of the bones of the facial skeleton, con-
genital clefts of the upper lip and palate,
and postoperative deformations of the
upper and lower jaw bones due to vari-
ous neoplasms [1, 19, 33]. According to
the studies conducted, it was found that
after tooth extraction on the mandible,
the intensity of atrophy of the lingual and
vestibular walls of the alveolar process is
characterized by the presence of certain
features [4, 19]. Thus, pronounced bone
loss is determined on the vestibular side
ofthe wall, as its thickness is much thinner
than the lingual one, which contributes to
a significant reduction in the width of the
bone tissue of the alveolar process [1, 2,
4, 16, 19]. In this regard, non-invasive
and atraumatic tooth extraction always
contributes to the maximum reduction
of bone tissue reduction of the alveolar
process of the upper and lower jaws. In
addition, the severity of atrophic process-
es of the alveolar process depends on
the anatomical localization of extracted
teeth within the dental arches, as well as
the shape and type of dental defects [1,
19]. For example, in included defects of
the jaw rows, bone atrophy is much less,
as the remaining teeth act as a natural
limiter of further bone resorption, and in
terminal defects, bone resorption begins
throughout the entire length of the de-
fect. In such clinical cases, crater-shaped
deep bone defects are formed in the al-
veolar process, and resorption is more
pronounced in the lateral regions than in
the anterior region. Studies have shown
that the atrophy of the alveolar process of
the dental rows in the mandible is faster
compared to the maxilla [21, 33, 35, 44].

Today, the direct influence of a wide
range of general and local factors related
to the state of organs, tissues of the oral
cavity and macroorganism on the loss of
jaw bone volume has been proved and
substantiated. Recently, correlations be-
tween osteoporosis severity indices and
hormonal status imbalance in menopaus-
al women have been proved, which are
less pronounced in the trabeculae of jaw
bones in men [1, 2, 14, 44, 46]. Thus, in
individuals over 50 years of age with sys-
temic osteoporosis, a change in the thick-
ness of the cortical layer of the mandible



is determined, which becomes less than
3 mm, creating the need to take these
features into account when performing
dental implantation [19, 27, 40]. In addi-
tion, bad habits, taking various medica-
tions have a negative impact on mineral
metabolism, contributing to the formation
and development of osteoporosis, which
worsen the qualitative parameters of
bone tissue and increase the rate of its
resorption [8, 16].

There are researches that endocrine
disorders, hypo- and avitaminosis, disor-
der of phosphorus-calcium metabolism,
as well as infectious diseases, which are
risk factors for the development of com-
plications of pathological processes of
the organs and tissues of the oral cavity
and maxillofacial region, can lead to the
development of secondary deformities
of the dental rows [6, 16, 34]. In these
clinical situations, tooth displacements
in various directions with a decrease in
interalveolar height are found, which in
adults are asymptomatic and last for a
long time. After tooth loss in the above
systemic diseases and pathologic pro-
cesses, defects of tooth rows are formed,
where the dental alveolar system ceas-
es to function as a single functional unit
[11, 18, 22, 29]. In this case, the group
of teeth that have no antagonists does
not take part in chewing food and form-
ing a food clump, where the entire load
of chewing pressure is transferred to
the teeth that have antagonists, due to
which the primary traumatic syndrome is
formed. In the works of A.A. Korobkeev et
al. (2020), V.A. Tishchenko (2023) dysoc-
clusion of the upper and lower jaw teeth
creates preconditions for the formation of
premature occlusal contacts, which sig-
nificantly aggravate further dysfunction of
the dentoalveolar system [51].

It is important to emphasize that trau-
matic injuries of the bones of the facial
skeleton can result in defects of the al-
veolar process of the maxilla and man-
dible, which form various acquired pro-
nounced deformities of nonlinear shape,
affecting the bone tissue areas adjacent
to the dental arch [40, 41, 42]. A.A. Ko-
robkeev et al. (2020) says that from the
clinical point of view, defects were formed
as a result of radical surgical treatment
for various neoplasms pose a particular
difficulty for the restoration of the alveolar
process [42].

Some studies characterize the features
of the mechanisms of bone and soft tis-
sue reorganization after tooth extraction,
where the nature of these reorganizations
largely depends on the biological type of
periodontal tissues [4, 13, 21]. Thus, C.
Ochsenbein et al. (1969) introduced the

concept of “periodontal biotype”, which
defined the morphological characteris-
tics of belonging to one or another type
of tissue structure [13]. In 2017, the term
“biotype” was replaced by “phenotype” at
the World Workshop of Periodontology
periodontal disease convention, which is
categorized into thin and thick [29]. The
thin phenotype of periodontal tissues
includes a narrow band of keratinized
gingiva, thinning mucosa covering the
alveolar bone, a shallow oral vestibule,
and fenestration of alveolar bone over
the roots of teeth [9, 13, 18]. At the same
time, Belser U.C., Buser D., Hess D et
all. (2000) think that the thick phenotype
is characterized by a significant zone of
attachment of keratinized gingiva, where
it is defined as dense, prone to the forma-
tion of coarse-fibrous connective tissue
in the form of scar deformities, flattened
morphological architectonics of soft and
bone tissues of alveolar outgrowths of
the jaws [9, 10]. The studies have estab-
lished their structural features, where thin
gingival biotype is detected in 15% of the
population, and thick gingival biotype is
85%, respectively.

In general, the development of sec-
ondary deformities of the dental rows
contributes to the disruption of the func-
tional activity of the entire dental alveolar
system, where the main etiologic factor
is the loss of teeth in various pathologic
processes.

Some features of anatomical and
topographic changes in the maxillofa-
cial region during dental implantation.
The main functional activity of medical
specialists is aimed at preserving the
functional state of the dental-mandibular
system, which performs vital functions
associated with the reception of food,
the formation of food clump, the act of
swallowing, the correct performance of
respiratory movements, speech, as well
as psycho-emotional status. In this case,
the condition of organs and tissues of
the oral cavity, maxillofacial region large-
ly depends on the normal functioning of
organs and body systems, which can be
negatively affected by multiple local and
general factors associated with working
conditions, the level of education of the
individual, living conditions, bad habits
and behavior, the ecological situation of
the environment, material security, health
care development, social-economic sta-
tus of the social system, etc. [20, 21, 22].

In a number of cases, defects of the
jaw alveolar processes in vertical and
horizontal directions may appear, which
require additional surgical preparation
with increasing the bone tissue of the
alveolar process in height and width [11,
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19, 24, 26, 28]. When restoring defects of
dental rows using dental implants, spe-
cialists pay special attention to the qual-
itative parameters of bone tissue related
to its architectonics, as well as the ratio
of the cancellous and cortical layer. From
the physiological point of view, the bone
consists of the cortical lamina consisting
of osteons and spongy substance includ-
ing trabeculae, which are functionally
oriented towards the increased occlusal
load [18, 46, 51]. At the same time, a de-
crease in vertical functional load during
tooth loss leads to a violation of metabol-
ic processes in bone tissue with the sub-
sequent formation of physiologic resorp-
tion of the alveolar outgrowth [11, 19, 24,
26, 28]. According to the research results
of A.A. Dolgaleva, V.S. Kadurina, A.E.
Mishvelova (2018) and M.A. Danilova,
P.V. Ishmurzina (2021), the change in the
thickness of the cortical plate of the bone
tissue of the dental rows has a negative
impact in ensuring the primary stability of
dental implants [8, 11].

Defects of the maxillary dentition
cause some anatomical-topographical
changes, which are associated with the
presence of maxillary sinus, nasal cavity,
where low bone density is determined [1,
4, 16, 40]. Besides, simultaneously with
the decrease in the height of bone tissue
after tooth loss there is a decrease in the
morphological parameters of the depth of
the oral vestibule, where the shallow ves-
tibule formed in this case promotes some
mimic muscles to “attach” to the crest
of the atrophied alveolar process, which
creates certain clinical difficulties in the
course of rehabilitation measures when
installing dental implants. The reduction
of the depth of the oral cavity anterodor-
sum is the main causative factor of isch-
emia and chronic secondary trauma of
the mobile mucosa, which contribute to
the development of the inflammatory pro-
cess, resorption and accelerated atrophy
of bone tissue around implants [16, 19].
In addition, further atrophy of the alveolar
process in the maxilla leads to anatom-
ical-topographical changes associated
with the displacement of the neurovascu-
lar bundle coming out of the incisal aper-
ture to the crest of the alveolar process,
and the muscle group lifting the upper lip
and the wing of the nose, the corner of
the mouth can take an anatomical posi-
tion closer to the alveolar crest [19, 26].
Meanwhile, the presence of postoper-
ative keloid scars affecting the alveolar
processes can cause certain difficulties
during dental implantation.

Conclusion. The conducted evalu-
ation and analysis of morphofunctional
changes of the maxillofacial region in
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partial and complete absence of teeth
at dental implantation, characterizes the
presence of individual anatomical-topo-
graphical features, which require a per-
sonalized approach to each patient and
require further research to improve the
restoration of dental rows with prosthetic
constructions on artificial supports at pro-
nounced atrophic changes in the alveolar
bone tissue of the jaws.

The authors declare no conflict of in-
terest in the submitted article.

References

1. Abdumomunov A.O., Selpiev T.T., Koom-
baev K.K. Bzmeneniya sostoyaniya zubnyh dug
pri vtorichnoj chastichnoj adentii verhnej i nizhnej
chelyustej [Shanges in the state of dental arches
in secondary partial adentia of the upper and low-
er jaws]. Nauka, novye tekhnologii i innovacii Kyr-
gyzstana [Science, New Technologies and Inno-
vations of Kyrgyzstan. 2020; 8: 53-58 (In Russ.).]
doi: 10/26104/NNTIK/2019/45/557.

2. Blinova A.V., Ryumshin R.A., Rumyant-
sev V.A. Periimplantit — osnovnoe oslozhnenie
dental'noj implantacii (obzor literatury) [Periim-
plantitis — the basic complication of the dental
implantation (literature review)]. Verhnevolzhskij
medicinskij zhurnal [Verkhnevolzhsk Medical
Journal. 2018;17 (1): 13-18 (In Russ).].

3. Vahrusheva V.A. Polnaya vtorichnaya ad-
entiya: chastota i vybor metoda lecheniya [Com-
plete secondary adentia: frequency and choice
of treatment method]. Stomatologicheskaya
vesna v Belgorode — 2022. Sbornik trudov Me-
zhdunarodnoj nauchno-prakticheskoj konferencii
v ramkah mezhdunarodnogo stomatologich-
eskogo festivalya «Ploshchadka bezopasnosti
stomatologicheskogo pacienta», posvyashchen-
nogo 100-letiyu Moskovskogo gosudarstvenno-
go mediko-stomatologicheskogo universiteta im.
A.l. Evdokimova [Stomatologicheskaya vesna v
Belgorode — 2022 (Stomatological Spring in Bel-
gorod — 2022). Proceedings of the International
Scientific and Practical Conference in the frame-
work of the International Dental Festival “Dental
Patient Safety Platform”, dedicated to the 100th
anniversary of the A.l. Evdokimov Moscow State
Medical and Dental University. Belgorod, 2022. P.
59-61 (In Russ.).]

4. Vorozhko A.A., Klemin V.A., Mailyan E.A.
Rasprostranennost' i metody ortopedicheskogo
lecheniya adentii, pobochnye effekty i oslozh-
neniya, allergicheskie reakcii [Prevalence and
Methods of orthopedic treatment of adentia, side
effects and complications, allergic reactions]. Uni-
versitetskaya klinika [University Clinic. 2024; 2
(51): 62-68 (In Russ.).]

5. Lezhenina S.V., Urukov Y.N., Andreeva
N.P., et al] Gistohimicheskaya harakteristika
populyacii immunokompetentnyh kletok pul'py
zuba pri pul'pite v sochetanii s parodontitom [ His-
tochemical characterization of the population of
immunocompetent cells of dental pulp in pulpitis
combined with periodontitis]. Sovremennye prob-
lemy nauki i obrazovaniya [Modern Problems of
Science and Education. 2020; 5: 97 (In Russ.).]

6. Gurinovich M.l., Piskur V.V., Borunov
A.S., Titov P.L., et al. Obsledovanie pacientov
s polnoj poterej zubov [Examination of patients
with complete loss of teeth]. Aktual'nye vo-
prosy stomatologii. Sbornik nauchnyh trudov,
posvyashchennyj osnovatelyu kafedry ortope-
dicheskoj stomatologii KGMU, professoru Isaak
Mihajlovichu Oksmanu. Kazan [Topical issues of

dentistry”. Collection of scientific papers dedicat-
ed to the founder of the Department of Orthopedic
Dentistry of KSMU, Professor Isaac Mikhailovich
Oxman. Kazan, 2024, P. 77-782 (In Russ).]

7. Danilova M.A., Ishmurzin P.V. Prognoziro-
vanie razvitiya disfunkcii visochno-nizhnechely-
ustnogo sustava u pacientov s zubochelyustnymi
anomaliyami [Prediction of the development of
the dysfunction of the temporomandibular joint in
patients with dentoalveolar anomalies]. Permskij
medicinskij zhurnal [Perm Medical Journal. 2021;
38 (3): 41-47 (In Russ.).]

8. Jalilova G.I., Panahov N.A. Patologiches-
kie izmeneniya v polosti rta v rezul'tate vtorichnoj
adentii [Pathologic changes in the oral cavity as a
result of secondary adentia]. Medicinskie novosti
[Medical News. 2020. Vol. 5, No. 308. P. 72-74.

9. Dmitrienko S.V., Krayushkin A.l., Sapin M.R.
Anatomiya zubov cheloveka [Anatomy of human
teeth. Moscow: Medical Book; N.Novgorod: Edit.
NGMA. 2000, 193 p. (In Russ.).]

10. Dolgalev A.A., Kadurina V.S., Mishvelov
A.E. Metod simulyacii dental'noj implantacii na
osnove komp'yuternogo planirovaniya lecheniya
poteri zubov [Method of simulating dental implan-
tation based on computer planning of dental loss
treatment]. IV Mezhdunarodnaya nauchno-prak-
ticheskaya  konferenciya  «Biotekhnologiya:
vzglyad v budushchee» [IV International Scientific
and Practical Conference "Biotechnology: a Look
into the Future". 2018. P. 109-112 (In Russ.).]

11. Vasiliev A.Yu., Drobyshev A.Yu., Droby-
sheva N.S., et al. Zabolevaniya visochno-nizh-
nechelyustnogo sustava [Diseases of the tem-
poromandibular joint; edited by Drobyshev A.Y.
Moscow: “GEOTAR-Media”. 2022, 356 p. (In
Russ.).]

12. Klemin V.A., Chaikovskaya I.V., Voroz-
hko A.A. Rasprostranennost’, medicinskaya i
social'no-ekonomicheskaya znachimost' adentii
[Prevalence, medical and socio-economic sig-
nificance of adentia]. Metody ortopedicheskogo
lecheniya adentii [Methods of orthopedic treat-
ment of adentia. Moscow: URSS, 2023.198 p. (In
Russ).]

13. Klemin V.A., Kubarenko V.V. Kliniko-labo-
ratornye etapy zubnogo protezirovaniya: vkladki,
viniry, koronki, shtiftovye zuby, mostovidnye pro-
tezy, chastichnye plastinochnye s"emnye protezy,
polnye s"emnye protezy, protezirovanie na im-
plantah [Clinical and laboratory stages of dental
Prosthetics: inlays, veneers, crowns, post teeth,
bridges, partial plate removable prostheses,
complete removable prostheses, prosthetics on
implants. Moscow: URSS: Lenand. 2023, 198 p.
(In Russ).]

14. Korobkeev A.A., Domenyuk D.A., Shkarin
V.V, et al. Morfologicheskie osobennosti chely-
ustno-licevoj oblasti u lyudej s polnoj vtorichnoj
adentiej i razlichnymi tipami konstitucii [Morpho-
logic features of the maxillofacial region in people
with complete secondary adentia and different
types of constitution]. Medicinskij vestnik Sever-
nogo Kavkaza [Medical Bulletin of the North Cau-
casus. 2020; 15 (4): 539-543.

15. Negmatova D.U., Kamariddinzoda M.K.
Sovremennye podhody k resheniyu biomekhan-
icheskih problem dental'noj implantologii [Modern
approaches to solving biomechanical problems of
dental implantology]. Voprosy nauki i obrazovani-
ya [Issues of science and education. 2019; 7 (53):
227-234 (In Russ.).]

16. Musaev Sh., Chuliev O, Khaidarov B, et al.
Planirovanie taktiki dental'noj implantacii pri atrofii
al'veolyarnogo otrostka vo frontal'noj oblasti che-
lyusti [Planning the tactics of dental implantation
at atrophy of the alveolar process in the frontal re-
gion of the jaw]. Aktual'nye voprosy hirurgicheskoj
stomatologii i dental'noj implantologii [Current is-

sues of surgical dentistry and dental implantolo-
gy”. 2022;1 (1): 56-58 (In Russ.).]

17. Pasport nacional'nogo proekta
«Zdravoohranenie» (utv. prezidiumom Soveta pri
Prezidente Rossijskoj Federacii po strategiches-
komu razvitiyu i nacional'nym proektam, protokol
ot 24 dekabrya 2018 g. N 16) [Passport of the
national project \"Healthcare\" (approved presid-
ium of the Presidential Council for Strategic De-
velopment and National Projects, Minutes No. 16
dated December 24, 2018 (In Russ.).] Guarantor.
https://base.garant.ru/72185920/.

18. Patomorfologiya boleznej tverdyh tkanej
zubov: mul'timedijnoe uchebnoe posobie / V.T.
Dudka, E.S. Litvinova, G.N. Goryainova [i dr.];
FGBOU VO «Kurskij gosudarstvennyj medicinskij
universitet» Minzdrava Rossii, Kafedra patolog-
icheskoj anatomii, Kafedra gistologii, embriologii,
citologii.Kursk : KGMU. 2022, 129 s.

19. Dudka V.T., Litvinova E.S., Goryaino-
va G.N., et al. Pathomorphology of diseases of
hard tissues of teeth: multimedia textbook; Kursk
State Medical University of the Ministry of Health
of Russia, Department of Pathological Anatomy,
Department of Histology, Embryology, Cytology.
Kursk: KSMU. 2022, 129 p. (In Russ.).]

20. Parkhamovich S.N., Naumovich S.A., Ts-
virko O.l. Protezirovanie pacientov s obshirnymi
vklyuchennymi defektami zubnyh ryadov [Pros-
thetics of patients with extensive included defects
of the dentition]. Sovremennaya stomatologiya
[Modern dentistry. 2005; 4: 55-58 (In Russ.).]

21. Raad Z., Solovyov M.M., Grigoryants A.P.
Obosnovanie primeneniya balochnoj konstrukcii
plastinochnogo implantata pri atrofii al'veolyar-
nogo otrostka verhnej chelyusti [Justification of
the use of the beam structure of the plate implant
for atrophy of the alveolar process of the upper
jaw]. Stomatologiya [Dentistry. 2009; 1: 42 (In
Russ.).]

22. Rabinovich S.A., Zavodilenko L.A. Os-
novnye principy profilaktiki i lecheniya neshtatnyh
situacij v praktike vracha-stomatologa [Basic
principles of prevention and treatment of emer-
gency situations in the practice of a dentist].
Rossijskaya stomatologiya [Russian Dentistry.
2020; 4: 46-47 (In Russ.).]

23. Razdorsky V.V. Osobennosti implastrukcii
u pacientov so znachitel'nymi defektami zubno-
go ryada verhnej i nizhnej chelyustej [Features of
implantation in patients with significant defects in
the dentition of the upper and lower jaws]. Sibir-
skij medicinskij zhurnal [Siberian Medical Journal.
2009; 5: 146-148 (In Russ.).]

24. Starodubov V.l., Khalfin R.A., Vorobiev
P.A. Protokol vedeniya bol'nyh. Chastichnoe ot-
sutstvie zubov (chastichnaya vtorichnaya adenti-
ya) [Protocol of patient management. Partial ab-
sence of teeth (partial secondary adentia)]. Prob-
lemy standartizacii v zdravoohranenii [Problems
of standardization in public health care. 2004; 12:
1-61 (In Russ.).]

25. Tlupov 1.V., Mohamed H., Bibars F. Prote-
zirovanie na dental'nyh implantatah [Prosthetics
on dental implants]. Stolypinskij vestnik [Capital
herald. 2022; 4 (4): 2093-2102.

26. Wilson Jr. T.J., Harrell S. (eds.) Nesostoya-
tel'nost' dental'noj implantacii rukovodstvo po pro-
filaktike, lecheniyu i podderzhivayushchej terapii
[Dental Implant Failure. implantation guide to
prevention, treatment and supportive therapy].
Moscow: TARCOMM. 2021. 94 p. (In Russ.).]

27. Usanova S, Khadjimetov A, Nishanova
A, et al. Adaptive-compensatory changes in the
oral fluid at various degrees of adentia. Annals of
the Romanian Society for Cell Biology. 2021. P.
7030-7034.

28. Fadeev R.A., Ovsyannikov K.A. Etiologiya
i patogenez zabolevanij visochno-nizhnechely-



ustnogo sustava i zhevatel'nyh myshc [Etiology
and pathogenesis of diseases of the temporo-
mandibular joint and masticatory muscles]. Vest-
nik Novgorodskogo gosudarstvennogo universi-
teta im. Yaroslava Mudrogo [Bulletin of Yaroslav
Mudry Novgorod State University. Temporoman-
dibular joint and masticatory muscles. 2020; 4
(120): 50-59 (In Russ.).]

29. Fazylova M.B., Chapin D.L. Rol' sanitar-
no-prosvetitel'skoj raboty s naseleniem v snizhenii
rasprostranennosti i intensivnosti stomatologich-
eskih zabolevanij [The role of sanitary-education-
al work with the population in reducing the prev-
alence and intensity of stomatologic diseases].
Molodye uchenye — gordost' strany [Young scien-

DOI 10.25789/YMJ.2025.90.25
UDC 616.61-036.12-06:616.1/.8-036.12

tists — the pride of the country. 2023. P. 142-145
(In Russ.).]

30. Tsakoev A.G. Periodontit: osobennosti,
simptomy, lechenie [Periodontitis: peculiarities,
symptoms, treatment]. Nauchnyj Lider [Scientific
Leader. 2022; 25: 45-46 (In Russ.).]

31. Agbulut N., Delilbasi C. The anatomy
of the temporomandibular joint. Handbook of
Oral and Maxillofacial Surgery and Implantol-
ogy. Cham: Springer International Publishing,
2024.P.1-12.

32. Akbarjon S.K. Adentia types and methods
of their study. Ethiopian International Journal of
Multidisciplinary Research.2024; 11(03): 100-
102.

22025 [ AW s

33. Anvarjonovich A.M. History and treatment
plan for patients with complete edentia. Basics
of prevention. Ethiopian International Journal of
Multidisciplinary Research.2023; 10 (11): 276-
280.

34. Gromova S.N., Pyshkina O.A., Agalako-
va T.B., et al. Conservative treatment of pulpitis.
Vyatsk Medical Bulletin.2021; 1(69): 47-52 (In
Russ.).]

35. Donnermeyer D, Dammaschke T, Lipski
M, et al. Effectiveness of diagnosing pulpitis: a
systematic review. International Endodontic Jour-
nal.2023; 56: 296-325.

The full version of the bibliography is available
from the editors.

S.Yu. Shtarik, S.S. Bogomolova, M.M. Petrova, L.K. Danilova,

E.V. Zorina, E.A. Pronina

COMBINATION OF CHRONIC KIDNEY
DISEASE WITH CHRONIC
NON-COMMUNICABLE DISEASES

The scientific review examines chronic kidney disease (CKD) in combination with chronic non-communicable diseases. Chronic kidney disease
is a serious and growing public health problem worldwide, characterized by a gradual and irreversible decline in kidney function and is one of the
leading causes of death worldwide. The priority task of healthcare is the prevention of chronic non-communicable diseases, among which the most
significant include cardiovascular diseases, bronchopulmonary diseases, diabetes mellitus, and oncological diseases. The association of CKD with
chronic non-communicable diseases, in particular with cardiovascular diseases, makes this pathology especially dangerous, which leads to a dete-
rioration in the quality of life of patients and an increase in mortality. The treatment of patients with comorbid pathology requires a comprehensive

and interdisciplinary approach.
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Introduction. CNID is a long-term on-
going disease caused by prolonged ex-
posure to various causes: environmental
factors and genetic characteristics com-
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bined with an unhealthy lifestyle (smok-
ing, alcohol abuse, unhealthy diet, low
physical activity). The World Health Or-
ganization (WHO) estimates that 41 mil-
lion people die from these diseases every
year, accounting for 71% of all deaths;
more than 15 million of them are people
aged 30 to 69 years. CNID is the main
cause of early death and disability of the
population [14].

WHO identifies the following catego-
ries of NCDs with corresponding mortal-
ity rates:

- cardiovascular diseases (CVD):
most often — arterial hypertension (AH),
coronary heart disease (CHD) and CKD)
claiming 17 million lives;

- oncological diseases lead to the
death of about 9.3 million people annu-
ally;

- diseases of the respiratory system
(chronic obstructive pulmonary disease
(COPD) and bronchial asthma (BA))
cause 4.1 million deaths per year;

- diabetes mellitus (DM) is the cause
of death of 1.5 million people.

Special attention should be paid to
CKD, which is a persistent organ lesion
for three or more months due to the ac-
tion of various etiological factors, the an-
atomical basis of which is the process of
replacing normal anatomical structures
with fibrosis, leading to its dysfunction
by CKD [20]. The causes of CKD include
genetic factors and the consequences of
concomitant diseases such as hyperten-
sion, diabetes, abdominal obesity and lip-
id metabolism disorders (dyslipidemia).
Today, hypertension consistently holds
a leading position among all the causes
contributing to the progression of CKD,
affecting about 10-15% of the world's
population [28].

Arterial hypertension and CKD. The
basis for the development of hyperten-
sion in patients with CKD is the activa-
tion of the sympathetic nervous system
against the background of deterioration
of kidney function. This, in turn, contrib-
utes to an even greater increase in blood
pressure (BP) in people with CKD. In the
process of decreasing glomerular filtra-



