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Annotation. Heart failure is widespread and associated with a high mortality rate in chronic kidney disease.
However, the pathophysiology of cardiac dysfunction in chronic kidney disease, especially in latent renal
disease, is poorly understood. Disability and high mortality in patients with cardiorenal syndrome dictate the
need to study the mechanisms of development of heart failure in chronic kidney disease. This literature
search review used PubMed and Google Scholar to identify the mechanisms of heart failure in chronic
kidney disease. The study of scientific data over the past 5 years has shown that cardiorenal syndrome,
which has a complex and multifactorial pathophysiology, is a clinical problem. Diagnostic, prognostic, and
therapeutic measures for cardiorenal syndrome are limited. Modern pharmacological methods of treatment
are effective, but insufficient to satisfactorily influence or mitigate the progression of cardiorenal syndrome,
therefore, the discovery of new drugs and new therapeutic strategies for cardiorenal syndrome is a high
priority task. Treatment of patients with cardiorenal syndrome should be comprehensive and continuous,
aimed at eliminating physical and psychosocial symptoms.

Keywords: chronic heart failure; cardiorenal syndrome, pathogenesis, comorbid pathology

For citation: Efremova O.A., Kamyshnikova L.A., Obolonkova N.I., Sviridova M.S., Golivets T.P.,
Khamnagadayev 1.l. 2022. Mechanisms of Development of Heart Failure in Chronic Kidney Disease.
Challenges in Modern Medicine. 45 (3): 237-252. DOI: 10.52575/2687-0940-2022-45-3-237-252
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Tomusen T.IL." ", Xamuaragaes 1.1
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E-mail: efremova@bsu.edu.ru

Annoranus. Cepaeunas HemoctaTodHocTh (CH) mmpoko pacmpocTpaHeHa W CBs3aHa C BBICOKOU
CMEpPTHOCTBIO TpH XpoHWUYeckux 3a0oneBanusx mouek (XBIT). Tem He MeHee naTtoGU3HOIOTHS
cepaeuynoit nucynkuuu npu XbII, ocoOeHHO MmpH TaTEHTHOM TEUYeHHH OOJNE3HM MOYEK, HEIOCTATOYHO
n3ydeHa. VHBanuam3anusi W BBICOKAas CMEPTHOCTh OONBHBIX C KapanopeHanbHbIM cuHapoMoMm (KPC)
TUKTYyeT HEOOXOIWMOCTh H3y4YeHHs MEXaHH3MOB pa3BUTHA CEPJACYHON HEJTOCTATOYHOCTH TIpU
XpOHUYECKOM Oonie3HM movek. B »Tom 0030pe moucka nuTepaTypbl HCIONb30Bajach 0a3za JaHHBIX
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PubMed u Google Scholar mis BbsiBIeHHS MEXaHH3MOB Pa3BUTHS CEPACYHON HENOCTATOYHOCTH MPHU
XpPOHHYECKOH Oone3Hn modek. V3ydeHne HaydyHBIX MaHHBIX 3a MOCIENHHWE 5 JIET IOKasajo, YTO
KapAMOPEHAIBHBIN CHHIPOM, HMEIOIINH CIIOKHYIO M MHOTO(aKTOPHYO MaTO(pU3NOIOTHIO, TIPEICTABIISET
co0OH KIMHUYECKYI0 MpobieMy. JMarHOCTUYECKHE, MPOTHOCTUYECKUE M TEPaleBTUUYECKUE MEPBI MpH
KapANOPEHAIBHOM CHHApOMe orpanndeHbl. CoBpeMeHHble (HapMaKOJOTHUECKHE METOMAbl JIeUeHHs
3¢ ¢deKTHBHB, HO HENOCTAaTOYHBI S  YIAOBIETBOPUTEIHHOTO BO3ACHCTBUS WM  CMSATYCHUS
MIPOrPECCUPOBAHMs KapAHOPEHANBHOTO CHHAPOMA, IO3TOMY OTKPBITHE HOBBIX JIEKAPCTB U HOBBIX
TepaneBTudeckux crpareruii KPC sBnsercs BBICOKONMPHOPUTETHOW 3anadyeid. JleueHue manueHToB c
KapAMOPEHAIBHBIM CHHIPOMOM JOJDKHO OBITh KOMIUIEKCHBIM W HETPEPHIBHBIM, HAIMPABICHHBIM Ha
ycTpaHeHne (PU3NIECKUX U MICUXOCOIHATBHBIX CHMITOMOB.

KaroueBsle cioBa: XpoHUYECKas cepiedHast HEJJOCTATOYHOCTh; KapIMOPEHALHBIA CHHAPOM, ITaTOTEHE3,
KOMOPOHTHAS TTATOJIOTHSI

Jasi mutupoBanusi: EdpemoBa O.A., KampmmamkoBa JILA., O6omonkoBa H.M., Csupmmoa M.C.,
lomusenr T.II., Xamuaramaes M.M. 2022. MexaHu3mbl pa3BUTUS CEPIACYHONM HEIOCTATOYHOCTH IPH
XpOHHYECKOW  OONe3HM  MOoYeK.  AKTyaiabHble  mpoOiemsl  memuimubl. 45 (3): 237-252.
DOI: 10.52575/2687-0940-2022-45-3-237-252

1. Introduction

The cross-interaction of the heart-kidney-vascular network consists of complex biological
processes, in which these organs interact synergistically to maintain basic physiological func-
tions [Raina et al., 2020]. Cardiorenal syndrome (also known as renocardial syndrome) is an um-
brella term that includes heart or kidney dysfunction that adversely affects another organ and ul-
timately leads to failure of both [Chinnappa et al., 2017; Melnyk, 2017; Uduman, 2018]. The
harmful effect of one organ on another can be direct or indirect and includes a complex feedback
system that includes regulatory hormones, inflammatory molecules, and responses to oxidative
stress [Coresh, 2017; Savira et al., 2020]. Although the concept of cardiorenal communication is
widespread, the underlying molecular mechanism is not clearly defined. However, accumulating
evidence indicates that the nervous system, humoral and cellular immune system are involved
[Saito, 2020]. The concept of serious adverse renal cardiovascular events (MARCE) is useful to
heal researchers better understand the prevalence of cardiorenal syndrome and its use as an end-
point in current research [Ishigami et al., 2020].

2. Pathophysiology of Cardiorenal syndrome

2.1. Inter-organ changes in the pathophysiology of cardiorenal syndrome

Hyperactivation of the renin-angiotensin-aldosterone system RAAS, sympathetic nervous
system SNS and disruption of the natriuretic peptide system (NPS) initiate phenotypic and other
molecular changes in the heart and kidneys vasculature. These changes cause organ dysfunction,
which leads to systemic consequences, which, in turn, affect other organs due to bi-directionality
[Kamyshnikova et al., 2017; Vakulenko, 2019].

2.2. Interaction of neurohormonal pathways and pathways of the sympathetic nervous
system

The renin-angiotensin system (RAAS) has long been considered the main regulator of
blood pressure, but has recently been recognized as a mechanism for modulating inflammation.
During inflammation and oxidative stress in kidney disease, hyperactivation of the classical
branch of the renin-angiotensin (Ang) system (RAAS) and the sympathetic nervous system
(SNS) occurs [Costanzo, 2020].

Angiotensin Il is a major component of the renin-angiotensin system (RAS). The angioten-
sin-converting enzyme (ACE) produces it from angiotensin I. Remarkably, there is a positive
feedback loop in the renin-angiotensin system through which angiotensin Il can increase ACE
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levels. Angiotensin Il also leads to increased secretion of aldosterone, which causes sodium re-
tention and potassium excretion.

Two main angiotensin Il receptors that are expressed in many cells. When angiotensin Il
binds to the first of these receptors, called the angiotensin 1 receptor (AT1), expressed on fibro-
blast, cardiac myocytes, smooth muscle cells, kidney cells, adrenal cells, macrophages, micro-
glia, hepatocytes, endothelial cells, etc., vasoconstriction occurs and activation of the transcrip-
tion factor of the nuclear factor NF —Kb (the transcription factor NF-Kb is a universal transcrip-
tion factor that controls the expression of genes for the immune response, apoptosis and the cell
cycle) and the release of pro-inflammatory cytokines [Takahama, Kitakaze, 2017].

When angiotensin Il binds type l-angiotensin receptors AT1 on podocytes, it induces
apoptosis. When it activates these receptors (AT1) on endothelial cells, it leads to increased ex-
pression of tissue factor (TF), an essential component of the blood coagulation cascade, as well
as vascular permeability and extravasation of neutrophils into tissue.

The inclusion of a second angiotensin receptor, AT2, also quite ubiquitously expressed by
angiotensin 11, leads to vasodilation and suppression of inflammation. In both acute and chronic
inflammatory conditions of the kidneys, the level of the AT1 angiotensin-1 receptor increases
and the AT2 type-2 receptor decreases.

A second ACE angiotensin-converting enzyme, ACEZ2, exists as a membrane-bound prote-
ase in many cell types, splitting angiotensin Il to form a small peptide ang1-7, which binds to the
protein of the Mas receptor to induce an anti-inflammatory and anti-apoptotic program also caus-
ing vasodilation. Interestingly, a high concentration of aldosterone decreases Mas expression,
also disrupting this link in the renin-angiotensin system of the RAS.

Initially, increased activity of the second angiotensin-converting enzyme (ACE) 2 suppos-
edly helps reduce inflammation, prevent immune damage, and promote renal tissue repair.

However, in a chronic inflammatory process, the compensatory capabilities of the renin-
angiotensin-aldosterone system of the RAAS are disrupted and all those systemic negative mani-
festations that we observe in the form of arterial hypertension, the development of CHF, etc., de-
velop [Takahama, Kitakaze, 2017].

Decreased cardiac output leads to renal hypoperfusion. This, in turn, causes sodium reten-
tion to maintain plasma volume by activating the renin-angiotensin-aldosterone system (RAAS).
Elevated sodium levels cause constriction of the glomerular arterioles, decreasing the glomerular
filtration rate (GFR). In turn, to maintain GFR, vasoconstriction of efferent arterioles is required
to increase glomerular filtration pressure [Kumar et al., 2019; Rangaswami et al., 2019]. Howev-
er, vasoconstriction further reduces renal perfusion and, if prolonged, causes kidney damage due
to hypoxia.

Aldosterone production also causes maladaptive sodium reabsorption in the distal renal tu-
bules, resulting in volume overload and expansion of extracellular fluid.

By itself, Angiotensin Il (Ang Il), as a key neurohormone of the renin-angiotensin-
aldosterone system of the RAAS, causes water and sodium retention by increasing the expres-
sion of sodium transporters in the proximal renal tubules. Ang Il also promotes the production of
aldosterone, which acts on mineralocorticoid receptors in the distal renal tubules and collecting
ducts, promoting sodium retention. In addition, both Ang Il and aldosterone stimulate cardiac
fibrosis by stimulating fibroblast growth and collagen synthesis. In addition, cardiac myocytes
undergo hypertrophy to compensate for hemodynamic disturbances and increased levels of neu-
rohormones [Kumar et al., 2019].

Hyperactivity of sympathetic nervous system (SNS) is the main compensatory mechanism
for maintaining cardiac output and inotropic support. As chronic kidney disease progresses, the
SNS is over-activated in response to renal ischemia, an increase in angiotensinogen 2 Ang 11, and
a decrease in nitric oxide (NO), resulting in hypertension, left ventricular hypertrophy (LVH),
and left ventricular dilatation. At the molecular level, hypertrophy, apoptosis and necrosis of
cardiac myocytes associated with inflammation and activation of free radical oxidation (ROS)
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are observed as a direct effect of catecholamines. Persistent activation of myocardial p 1 —
adrenergic receptors leads to impaired transmission of the receptor signal. The increased SNS
activity also causes vasoconstriction and decreases renal blood flow, which triggers the release
of renin. Moreover, the transport of sodium in the proximal tubules is increased due to the en-
hancement of the apical Na +/ H + antiporter through the simulation of 3-adrenergic receptors.

The antidiuretic hormone (or vasopressin), is released through the activation of barorecep-
tors or indirectly through the sympathetic nervous system (SNS), is another vital hormone that
leads to fluid retention. Antidiuretic hormones activates vasopressin 1A (V 1A) receptors on
vascular smooth muscle cells to cause vasoconstriction and activates vasopressin 2 (V 2) recep-
tors in the distal tubules to facilitate diffusion of water from the tubular lumen into the interstiti-
um [Savira et al., 2020].

Increased salt/water retention due to activation of the renin-angiotensin-aldosterone system
RAAS/SNS also leads to increased intra-abdominal pressure and venous congestion [Agrawal et
al., 2019]. Venous congestion in the form of increased central venous pressure reduces the pres-
sure gradient in the capillary network, reducing perfusion. In the context of cardiorenal syn-
drome, this leads to congestion, glomerular dysfunction and impaired natriuresis. Increased intra-
abdominal pressure also decreases renal function by decreasing GFR and plasma flow [Kumar et
al., 2019].

Together with the renin-angiotensin-aldosterone system RAAS and SNS, the natriuretic
peptide system is also recognized as an important neurohormonal system that maintains cardi-
orenal homeostasis. In particular, the natriuretic peptide system consists of four endogenous
hormones: atrial natriuretic peptide (ANP), brain natriuretic peptide (BNP), C-type natriuretic
peptide (CNP), and urodilatin [Han et al., 2020]. Atrial natriuretic peptide ANP and brain natriu-
retic peptide BNP are mainly produced in the heart with urodilatin synthesized in the kidney, and
these natriuretic peptides (NP) activate the transcriptional receptor y-coactivator-1a (PGC-1a) or
receptor-peroxisome alpha (pGC-A), while type C natriuretic peptide (CNP) is mainly synthe-
sized in the endothelium and kidneys and activates the beta peroxisome receptor (pGC-B) [Seli-
ger, 2020]. Upon activation of the pGC peroxisome receptor, a second messenger, cyclic guano-
sine monophosphate (cGMP), is produced, which produces widespread beneficial cardiovascular
and renal effects, including vasodilation, natriuresis, diuresis, and inhibition of fibrosis, and car-
diomyocyte hypertrophy.

The natriuretic peptide system, the renin-angiotensin-aldosterone system RAAS and SNS
are highly integrated systems between which there are significant cross-links, and the natriuretic
peptide system is counter-regulating for both the renin-angiotensin-aldosterone system RAAS
and SNS, which usually work together. Indeed, the natriuretic peptide system has the ability to
inhibit RAAS and SNS and vice versa (Fig. 1) [Savira et al., 2020]. Thus, the pathophysiology of
cardiorenal syndrome is classically viewed as a result of an imbalance between the RAAS
and/SNS and the natriuretic peptide system.

2.3. Inflammation

Along with hemodynamic and neuroendocrine mechanisms, the main links involved in the
development of kidney damage are oxidative stress, activation of the inflammation system, and
apoptosis.

In inflammatory kidney diseases, tissue damage attracts inflammatory cells, i.e. mono-
cytes, and increases the production of cytokines, especially IL-1, IL-6 and TNF- a, to the dam-
aged area [Harrison et al., 2020]. Physiologically pro-inflammatory molecules are required to
stabilize the site of injury and the formation of scar tissue. However, prolonged activation can
lead to pathological fibrosis and endothelial dysfunction, aggravating renal vasoconstriction
and leading to glomerulosclerosis and arterial hypertension. Increased expression of tumor ne-
crosis factor (TNF- o) and IL-6 in the kidney is associated with the activation of the signaling
pathways of the nuclear factor kB (NF-«xB) transcription factor, the main regulator of cellular
inflammation.
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Fig. 1. Interaction of neurohormonal pathways and pathways of the sympathetic nervous system
[Savira et al., 2020]
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2.4. Oxidative stress

The inflammatory process in the kidneys stimulates oxidative stress (OS), that is, excess
production of oxidants compared to stabilizing antioxidants (nitric oxide) [Sagoo, Gnudi, 2018].

The kidneys are a very energetic organ. This makes them more vulnerable to damage by
the OS. In turn, OS is associated with the progression of kidney disease. In addition, complica-
tions of chronic kidney disease (CKD), such as inflammation and cardiovascular disease (CVD),
the leading cause of death in CKD patients, are also associated with increased OS levels.

The so-called “oxidative” link between CKD and its complications is achieved through
several mechanisms, such as uncoupling of endothelial nitric oxide synthase (eNOS) caused by
uremic toxin and increased activity of nicotine amide adenine dinucleotide phosphate oxidase
[NADPH oxidase (NOX)], also loss of antioxidants due to dietary restrictions, use of diuretics,
loss of energy with protein and/or decreased intestinal absorption [Virzi et al., 2015; Daenen et
al., 2019].

Extensive experimental and clinical data accumulated over the past 3 decades have demon-
strated that increased oxidative stress in CKD occupies a key position as a central link in com-
plex and interrelated pathways involved in the pathogenesis of CKD [Duni et al., 2017; Barrows
et al., 2019]. Excessive production of reactive oxygen species (ROS) under conditions of activa-
tion of several enzyme systems such as nicotine amide adenine dinucleotide phosphate
(NADPH) oxidase, lipoxygenase, xanthene oxidase, unbound nitric oxide synthase (NOS), and
mitochondrial respiratory chain along with impaired mechanisms antioxidant defenses (for ex-
ample, superoxide dismutase (SOD), catalase, selenium-containing glutathione peroxidase and
paraoxonase (PON)) underlie the imbalance between enhanced prooxidant and insufficient anti-
oxidant capacity that occurs in CKD, further leading to oxidation of macromolecules, tissue
damage and dysfunction. [Pavlakou et al., 2017; Zhang et al., 2017]. Thus, the excessive produc-
tion of reactive oxygen species by ROS was directly associated with the initiation and progres-
sion of CKD, which subsequently leads to arterial hypertension and diabetes mellitus. In addi-
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tion, the triad of oxidative stress, chronic micro-inflammation (which implies a state of persistent
subclinical inflammation) and endothelial dysfunction as a hallmark of CKD supports and per-
petuates the vicious circle in which chronic kidney damage occurs, leading to systemic compli-
cations of CKD, in particular, cardiovascular dysfunction.

Increased oxidative stress in CKD is traditionally associated with loss of renal function and
the use of renal replacement therapy (hemodialysis or peritoneal dialysis) in patients with end-
stage CKD [Liakopoulos et al., 2019; Roumeliotis et al., 2019; Chrysohoou et al., 2020]. Thus,
both increased production of reactive oxygen species (ROS) and decreased clearance of prooxi-
dant substances under conditions of renal dysfunction, together with impaired antioxidant arse-
nal, are responsible for the pro-oxidant environment that characterizes CKD.

However, it should be noted that oxidative stress is already present even in the early stages of
CKD with increased production of nicotine-amide-adenine-dinucleotide-phosphate-oxide-
dependent superoxide NADPH-oxidase-dependent superoxide by inflammatory cells in the circula-
tion. Moreover, research models of ischemic reperfusion injury suggest that oxidative stress may
also act as a link between acute kidney injury (AKI) and the progression of CKD. Biomarkers that
characterize the transition of acute renal injury from acute renal failure to CKD, such as urine thi-
oredoxin, a protein that regulates redox potential, or serpin A3/alpha-1-antichymotripsin and an-
giotensin in urine, are the subject of extensive ongoing research [Zhang et al., 2017].

Oxidative stress markers such as plasma F2-isoprostanes, 8-0xo0-7,8-dihydro-2'-
deoxyguanosine, malonyl dialdehyde (MAD), advanced oxidation protein products (AOPP) and
carbamylated proteins, and asymmetric dimethylarginine (ADMA) show that particles of oxi-
dized lipoproteins accumulates in CKD as renal dysfunction progresses [Schei et al., 2017;
Efremova et al., 2020].

Albuminuria is a well-known marker of kidney damage. It occurs in the early stages of
many forms of CKD and is the main factor in the progression of the disease due to the induction
of both mesangial and tubular toxicity, as well as the activation of internal renal and systemic
inflammatory pathways [Ronco et al., 2018; Coresh et al., 2019]. A dysfunctional glomerular fil-
tration barrier with damage to podocytes underlies the development of proteinuria and subse-
guent glomerulosclerosis. The mechanisms underlying podocyte damage are complex and in-
clude hemodynamic and metabolic pathways, as well as interactions between vasoactive mole-
cules, growth factors, and cytokines. Accumulating experimental and clinical evidence suggests
that podocytes are highly vulnerable to oxidative damage, and increased oxidative stress appears
to be the last and common pathway shared by various aggressors at the cellular level.

A key event in the development and progression of focal segmental glomerulosclerosis
(FSGS) is the activation of transforming growth factor beta — a protein (representative of cyto-
kines) TGF- B in podocytes. Recent evidence suggests that activation of transforming growth
factor beta TGF- j is associated with enhanced cross-interaction between podocytes and glomer-
ular endothelium through endothelin signaling. The result of the interaction of endothelin with its
receptors is the suppression of mitochondrial function and the induction of oxidative stress in the
endothelium of the glomeruli, while oxidative damage to mitochondrial DNA becomes evident
before podocyte damage. Moreover, specific endothelin-1 and its receptor antagonists or antioxi-
dants targeting mitochondria appear to reverse mitochondrial oxidative stress, endothelial cell
dysfunction, and podocyte depletion in this experimental model of focal segmental FSGS glo-
merulosclerosis. The mechanisms by which endothelial mitochondrial damage and cellular dys-
function promote podocyte apoptosis and progression of FSGS glomerulosclerosis to overt renal
failure remain to be elucidated; however, this may be due to decreased levels of nitric oxide NO,
which occurs in diabetic neuropathy [Petra et al., 2019].

In the glomeruli, reactive oxygen species ROS are known to mediate cell proliferation and
cause glomerular hypertrophy and scarring, impairing renal function. Reactive oxygen species
ROS are also associated with upregulation of chemokines and cytokines through the activation of
the nuclear factor kB NF-«xB transcription factor and hence inflammation. Indeed, patients with
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type-1 cardiorenal syndrome exhibit higher levels of circulating IL-6 and reactive oxygen spe-
cies ROS compared to patients with acute heart failure [Lv et al., 2018].

These data support the fact that proteinuric kidneys are highly susceptible to oxidative
stress. In addition, severe proteinuria is associated with increased glomerular filtration of plas-
minogen, which is activated to plasmin by the urokinase-type-plasminogen activator (UPA). Hu-
man podocytes express plasminogen receptors and urokinase-type plasminogen uPA. It has been
shown that treatment of podocytes with plasminogen increases the regulation of nicotine amide
adenine dinucleotide phosphate oxide-dependent superoxide NADPH oxidases NOXX2 and
NOX4 isoforms and increases the production of free radicals, especially superoxide anion, by
mitochondria [Caio-Silva et al., 2020]. Superoxide anion promotes the synthesis of endothelin-1
and the expression of the B-scavenger receptor CD36, which leads to apoptosis of podocytes.

2.5. Fibrosis

Kidney fibrosis is the last common pathological denominator in chronic kidney damage
that occurs regardless of the underlying disorder. The degree of tubulointerstitial fibrosis is the
best indicator of renal survival in patients with CKD. Kidney fibrosis is characterized by exces-
sive deposition of extracellular matrix, which destroys and replaces the normal renal parenchyma
and, consequently, leading to progressive loss of renal function. The renal scarring process, more
understood in recent years, involves a complex interaction of molecular pathways, growth fac-
tors, cytokines, and cells [Djudjaj, Boor, 2019].

Kidney myofibroblasts, derived from resident renal fibroblasts and hematopoietic cells mi-
grating to the kidney, are key collagen-producing cells that are involved in fibrosis. Transforming
growth factor beta 1 TGF- B1 is a key molecule responsible for myofibroblast differentiation into a
profibrotic phenotype characterized by a-smooth muscle actin (¢SMA) expression and contractile
properties. Both isoforms of nicotine amide adenine dinucleotide phosphate oxide-dependent su-
peroxide NADPH oxidase and their byproducts such as superoxide appear to play a dominant role
in the phenotypic transition of fibroblasts to myofibroblasts and fibrogenesis [Chu et al., 2017].

Nox4 oxidase has been recognized as an important mediator in uremic toxin-induced epi-
thelial damage in the proximal renal tubules. More specifically, experimental models show that a
p-cresyl sulfate, a uremic toxin that accumulates with the progression of CKD, increases the ac-
tivity of No4-, p22phox-NADPH oxidase and the production of reactive oxygen species ROS in
renal tubular cells, which in turn induces the expression of inflammatory cytokines and profi-
brotic factors, which ultimately lead to a decrease in cell viability [Chu et al., 2017; Li et al.,
2017; Gonzalez-Vicente et al., 2019]. Likewise, indoxyl sulfate, another uremic toxin that accu-
mulates as early as stages 3-4 of CKD, is associated not only with the progression of glomerulo-
sclerosis and interstitial renal fibrosis, but also with cardiac fibrosis.

Autophagy is a physiological process that involves the degradation and recycling of intra-
cellular components and serves as an auxiliary mechanism for the removal of damaged or old
macromolecules or organelles. It is believed that autophagy plays a protective role in both acute
and chronic kidney disease. New data suggest that oxidative stress autophagy are interrelated,
and that reactive oxygen species ROS together with reactive nitrogen species (RNS) induce au-
tophagy and vice versa [Caio-Silva et al., 2020].

Thus, it is assumed that fibrosis is one of the main factors of cardiorenal syndrome, but
treatment aimed at this pathophysiology remains clinically unmet. In general, the regulation and
dysregulation of collagen synthesis and degradation (and therefore of the extracellular matrix)
are fundamental to alleviate physiological and pathological fibrosis [Junho et al., 2017]. Collagen
synthesis is stimulated by pathophysiology and tissue damage, while collagen degradation is
caused by matrix metallopeptidases (TIMPs) [Wong et al., 2019]. An imbalance in the activity of
the matrix metallopeptidases and their tissue inhibitors leads to pathological fibrosis. These
events are also associated with the trans-differentiation of vascular smooth muscle and endothe-
lial cells into a profibrotic phenotype (i.e. myofibroblasts), which is also well characterized in
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cardiac and renal fibroblasts. Fibrosis is also mediated by a variety of intracellular and extracel-
lular growth factors and cytokines.

Transforming growth factor beta 1 TGF- B1 is one of the most prominent growth factors
involved in the production, proliferation and differentiation of the extracellular matrix, as well as
in immune modulation, Angiotensin 2 Ang Il has profibrotic effects through the activation of
transforming growth factor beta 1 TGF- B1, and the Ang II-TGF- B1 interaction is associated
with chronic hypertension and myocardial fibrosis. Aldosterone is associated with cardiorenal
matrix metallopeptidases and tissue inhibitors of metalloproteinase imbalance through activation
of nuclear factor kB NF-kB and transforming growth factor betal TGF- B1. In addition, uremic
toxins, chronic inflammation, and metabolic disorders such as dyslipidemia are also associated
with cardiac, renal, and vascular fibrosis by similar mechanisms.

2.6. Dysfunction of the endothelial vascular system

The endothelium is an important component in the regulation and maintenance of normal
kidney function. It is well known that the vascular endothelium is particularly vulnerable to oxida-
tive stress, and vascular oxidative stress is thought to play a critical role in the progression of CKD.
One of the most important functions of the endothelium is the release of nitric oxide (NO), a rela-
tively unstable diatomic free radical involved in several biological processes, including vasodila-
tion mediated by cyclic guanosine monophosphate (cGMP) in smooth muscle cells, inflammation
and immune responses [Fujii et al., 2019]. Nitric oxide NO is synthesized from arginine by the en-
zyme nitric oxide synthase (NOS), which is expressed in various isoforms-inducible (iNOS), con-
stitutive (cNOS), neural (nNOS), and endothelial (eNOS) — in endothelial cells and some other cell
types. Accordingly, in renal tissue, the constitutive isoform (cNOS) is expressed in vessels, glo-
meruli, and tubules; isoform inducible iINOS is mainly found in vascular smooth muscle cells
(VSMC) and mesangium; whereas the endothelial isoform of eNOS is specifically associated with
the vascular endothelium. In endothelial cells, eNOS is present on the cell membrane and on the
cytosolic surface of the outer mitochondrial membrane. Nitric oxide NO is considered a key mole-
cule directly involved in the pathogenesis of renal failure mediated by oxidative stress [Liu H.J.,
Liu B., 2018]. The relationship between nitric oxide NO and reactive oxygen species ROS is bidi-
rectional, with low levels of nitric oxide NO in the endothelium triggering the expression of anti-
oxidant genes and protecting renal endothelial and mesangial cells from apoptosis and fibrosis,
while, on the other hand, increased levels of reactive oxygen species ROS decreases endothelial
production [Sarkozy et al., 2018; Medvedeva, 2021]. Under normal conditions, nitric oxide NO in
cells is assumed to inhibit cytochrome C oxidase, a mitochondrial membrane-bound terminal en-
zyme in the electron transport chain, thereby potentially altering the production of mitochondrial
reactive oxygen species by ROS. Subsequently, renal endothelial dysfunction and increased vascu-
lar resistance occur with a loss of the ability of nitric oxide NO to induce vasodilation and to bal-
ance vasoconstrictors such ass angiotensin Il, endothelin-1, and sympathetic nervous system fac-
tors. In addition, peroxynitrites cause further tissue damage by interacting with various target mol-
ecules, including thiols, lipids, and proteins containing aromatic amino acids.

Thus, oxidative stress and inflammation, as well as their interaction, are considered the
main pillars of the pathogenesis and progression of CKD (Fig. 2) [Dhaun et al., 2006]. Oxidative
stress promotes inflammation through the formation of proinflammatory oxidized lipids, AOPP
and AGE (advanced glycation end products), while activation of the nuclear factor kB (NFkB)
transcription factor in the prooxidant environment promotes the expression of proinflammatory
cytokines as well as the activation of leukocytes and other resident proinflammatory cells. Simi-
larly, pro-inflammatory cytokines such as tumor necrosis factor- o. (TNFa) bind to their receptors
on tubules and other renal cells and trigger signaling pathways that activate nuclear factor kB
(NF«xB) transcription factors. In addition, in conditions of chronic inflammation, activated leuko-
cytes generate reactive oxygen species ROS, chlorine and nitrogen, thus enhancing and main-
taining oxidative stress. Indeed, initial renal damage mediated by ROS oxidative stress triggers
the subsequent renal and systemic inflammatory response.
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Fig. 2. The role of endothelin-1 in chronic kidney disease (CKD) and cardiovascular disease.
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2.7. Role of uremic toxins

Intestinal dysbiosis is observed both in patients with heart failure and in patients with
chronic kidney disease. Intestinal dysbiosis caused by chronic kidney disease is thought to be the
result of altered nutrient bioavailability and an increase in luminal pH due to increased ammonia
levels. It is unclear whether intestinal dysbiosis is a potential “cause” or a consequence of cardi-
orenal syndrome. Nevertheless, there is no doubt that the gut-heart-kidney axis exists and is of
great importance for the treatment of cardiorenal syndrome, which is now being actively studied.
One of the key factors affecting intestinal dysbiosis in cardiorenal syndrome is the accumulation
of uremic toxins, by-products of the microbial metabolism of food proteins in the intestine. Im-
paired renal excretory function leads to the accumulation of these solutes, which affect the heart,
kidneys and blood vessels [Nallu et al., 2017].

3. Diagnostic and prognostic measures

Traditional cardiac indicators such as leukocytosis, C-reactive protein, and troponins are
nonspecific markers of the myocardium [Fan et al., 2018]. For the kidney, serum creatinine and
calculated GFR play a central role in the diagnosis of renal injury. Clinical understanding for in-
terpretation and widespread availability, but lack precision in terms of injury site or disease type
supports these markers. Cardiac troponin is an excellent marker of myocardial injury and can
predict cardiovascular and all-cause mortality in patients with chronic kidney disease and end-
stage renal failure (ESRF) [Fu et al., 2018].

IL-18, a soluble tumorigenicity inhibitor 2, a kidney damage molecule [Ronco, Di Lullo,
2014]. Cystatin-C, lipocalin associated with neutrophil gelatinase, sodium uretic peptides are
new, promising and highly specialized biomarkers that are sensitive to both kidney and heart dis-
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ease. Cystatin-C is also predictive of mortality from heart failure and is a good predictor of kid-
ney damage.

More recently, urinary CNP has been identified as a potential biomarker for kidney remod-
eling and damage in cardiovascular disease [Chen et al., 2019]. MicroRNA (miRNA) is another
potentially useful new biomarker in the setting of cardiorenal syndrome with unique profiles
specific to heart, kidney and vascular function [Huang et al., 2018; Wang et al., 2018].

Overall, given the complex pathophysiology of cardiorenal syndrome, a multi-marker ap-
proach is likely to be required to obtain a better diagnostic/prognostic profile. New biomarkers
are limited by their low availability in the clinic and the lack of universal recommendations on
cut-off values and proper use.

3.1. Visualization modes

Imaging techniques play an important role in cardiorenal syndrome to assess the structure
and function of organs for diagnostic purposes, as well as in research. Ultrasound examination of
the kidneys and heart is most often used in practice [Efremova et al., 2019].

MRI is useful for assessing ventricular size, function, and fibrosis, renal blood flow, and
renal oxygenation [Chacon-Portillo et al., 2021].

Renal CT, coronary angiography of the heart, PET are rarely used to assess renal function
due to contrast-induced renal toxicity [Grande et al., 2017; Hur et al., 2017].

3.2. External and implanted devices

Bioelectric devices are just beginning to enter healthcare practice. Used as an indicator of
rehydration in hemodialysis patients. Intra-abdominal pressure measurements can be obtained
using a bladder catheter equipped with a transducer. However, such devices are yet to be evalu-
ated in the case of cardiorenal syndrome [Vamos et al., 2018; Rangaswami et al., 2019].

4. Treatment methods

Of course, treatment of the underlying disease is key to cardiorenal syndrome. In case of
kidney inflammation, this includes early antibiotics, antispasmodics, detoxification therapy, if
necessary, hormones, and vasopressor therapy. Attention should also be paid to anemic condi-
tions in patients with cardiorenal syndrome [McCullough, 2021]. Although in studies, drugs that
stimulate erythropoiesis did not improve cardiovascular outcomes in a cohort of patients with
chronic kidney disease. However, iron supplementation is encouraged and has been shown to
improve symptoms and hospitalization in patients with heart failure [Orvalho, Cowgill, 2017].

Decongestants are needed to regulate volume overload and increased intra-abdominal pres-
sure, and to relieve symptoms. Diuretics remain the primary treatment for volume overload, es-
pecially in cardiorenal syndrome of cardiac origin [Rubinstein, Sanford, 2019]. Patients with
cardiorenal syndrome may require a much higher dose due to diuretic resistance. High doses of
diuretics, of course, leads to increased urine output and a decrease in edema, but can cause tem-
porary impairment of renal function. Inotropes are useful for treating hypotension and low cardi-
ac output [Cowger, Radjef, 2018]. For patients with congestive symptoms without a significant
decrease in cardiac output, inotropes are potentially proarrhythmic, have no survival benefit, and
should be avoided. Dobutamine and milrinone improve cardiac index in proportion to renal
blood flow, although their effect on mortality or clinical outcome is unclear. The combination of
low-dose dopamine and a diuretic, as well as levosimendan (a PDE inhibitor), has shown con-
flicting results in various studies in terms of functional improvement of the kidneys. p-adrenergic
receptor blockers may be helpful in improving renal blood flow. Adjunctive use of beta-blockers
(metoprolol, bisoprolol, and nebivolol in heart failure and carvedilol in patients with end-stage
renal failure) is renoprotective and is associated with reduced hospital admissions and mortality
[Rangaswami et al., 2019]. It should be noted that B-blockers are contraindicated in decompen-
sated heart failure due to the potential side effects of hypotension and bradycardia. However,
their withdrawal is associated with mortality and therapy should be continued if considered pos-
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sible. However, their withdrawal is associated with mortality and treatment should be continued
if considered possible.

Inhibition of the renin-angiotensin system is one of the main pharmacological treatments
for CRS. Angiotensin Il receptor antagonists (AT 2) and angiotensin-converting enzyme (ACE-
Is) inhibitors are known to cause temporary and reversible impairment or renal function; there-
fore patient monitoring is necessary [Rubinstein, Sanford, 2019]. The use of these drugs is rec-
ommended with the lowest dose, while avoiding non-steroidal anti-inflammatory drugs. RAAS
inhibitors can also be limited to hyperkalemia, which can lead to harmful arrhythmias [Clegg et
al., 2017]. Given the therapeutic success of sacubitril-valsartan, which increases the natriuretic
peptide, natriuretic peptide analogs such as cenderitide, a drug undergoing preliminary preclini-
cal and clinical development, have now been developed [Jing et al., 2017]. In addition, inhibitors
of the sodium glucose cotransporter type 2, increasing the excretion of glucose by the kidneys,
have recently been of great clinical interest for the treatment of cardiorenal syndrome.

In addition to inhibiting the RAAS, other forms of treatment are needed that can be used
alongside the standard regimen. Savira F., et al. Suggest that pharmacological inhibition of
ASK1 kinase may help treat cardiorenal syndrome [Savira et al., 2020].

Mitigation strategies for uremic toxins PBUT can be summarized as follows: inhibition of
PBUT production in the intestine; inhibition of targeting pathways activated by PBUT that have
entered cells; and improved dialysis techniques to remove PBUT [Savira et al., 2020].

A low protein diet has been shown to limit internal production of uremic solutes, which
lowers indoxyl sulfate levels in patients with chronic kidney disease [Black et al., 2018]. Howev-
er, there are also health problems with prolonged low protein intake. The use of symbiotic thera-
py (prebiotic and probiotic) showed a positive modification of the stool microbiome and a de-
crease in the level of circulating indoxyl sulfate; but further evaluation is required in a larger
study. AST-120, a carbon adsorbent of indole (a precursor of indoxyl sulfate), has shown tre-
mendous potential as a therapeutic strategy agai8nst protein-bound uremic toxins [Cha et al.,
2016]. However, its application requires further research.

Lipid metabolism is an integral part of cardiac function. Oxidized LDL levels are markedly
elevated in patients with chronic kidney disease, probably due to increased oxidative stress [Pe-
terson et al., 2020].

The main lipid-lowering treatment is the administration of statins (HMG-CoA reductase
inhibitors). HDL agonists such as niacin and fibrates are also promising lipid-lowering therapy
strategies. Fibrates are commonly prescribed to modulate triglycerides, but there are far fewer
clinical studies involving fibrates than statins. Fibrates are beneficial in reducing the risk of car-
diovascular disease in mild to moderate chronic kidney disease, but the effect is unclear in the
later stages. Niacin is not excreted by the kidneys and may be safe for chronic kidney disease,
but is poorly tolerated. PCSK9 (monoclonal antibody) inhibitors have been shown to be more
effective than statins in reducing LDL cholesterol and cardiovascular events [Dincer et al., 2019].

An imbalance of sphingolipids can have negative consequences for the heart, kidneys and
blood vessels. It has been suggested that RAAS, especially angiotensin Il interacts with sphin-
golipids, although the mechanisms remain unclear. Further research detailing the behavior of the
various forms of sphingolipids is needed to understand the benefits of sphingolipid-targeted ther-
apy for diseases including cardiorenal syndrome [Magaye et al., 2019].

Thus, the pathophysiology of CRS is complex and includes interactions between neuro-
hormones, inflammatory processes, oxidative stress, and metabolic disturbances. Therapy re-
mains inadequate currently, mainly symptomatic therapy with minimal chances of full recovery.

Conclusion

Cardiorenal syndrome, which has a complex and multifactorial pathophysiology, is a clini-
cal problem. Diagnostic, prognostic and therapeutic measures for cardiorenal syndrome are lim-
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ited. Current pharmacological treatments are effective but insufficient to satisfactorily treat or
mitigate the progression of cardiorenal syndrome, so they are a high priority area for drug dis-
covery and new therapeutic strategies. Treatment of patients with cardiorenal syndrome should
be comprehensive and continuous, aimed at eliminating physical and psychosocial symptoms.

References

Agrawal A., Naranjo M., Kanjanahattakij N., Rangaswami J., Gupta Sh. 2019. Cardiorenal syndrome in
heart failure with preserved ejection fraction—an under-recognized clinical entity. Heart Failure
Reviews. 24: 421-437. doi: 10.1007/s10741-018-09768-9.

Barrows |.R., Ramezani A., Raj D.S. 2019. Inflamation, Immuninty, and Oxidative Stress in
Hypertension-Partners in Crime? Advances in Chronic Kidney Disease. 26: 122-130. doi:
10.1053/j.ackd.2019.03.001.

Black A.P., Anjos J.S., Cardozo L., Carmo F.L., Dolenga C.J., Nakao L.S., de Carvalho Ferreira D.,
Rosado A., Carraro Eduardo J.C., Mafra D. 2018. Does low-protein diet influence theuremic toxin
serum levels from the gut microbiota in nondialysischronic kidney disease patients? Journal of
Renal Nutrition. 28: 208-214. doi: 10.1053/j.jr.2017.11.007.

Caio-Silva W., da Silva Dias D., Junho C.V.C., Panico K., Neres-Santos R.S., Pelegrino M.T.,
Pieretti J.C., Seabra A.B., De Angelis K., Carneiro-Ramos M.S. 2020. Characterization of the
Oxidative Stress in Renal Ischemia/Reperfusion-Induced Cardiorenal Syndrome Type 3. Bio Med
Research International. 2020: 1605358. doi: 10.1155/2020/1605358.

Cha R.H., Kang S.W., Park C.W., Cha D.R., Na K.Y., Kim S.G., Yoon S.A., Han S.Y., Chang J.H.,
Park S.K., Lim C.S., Kim Y.S. 2016. A randomized, controlled trial of oral intestinal sor-bent
AST-120 on renal function deterioration in patients with advanced renal dysfunction. Clinical
Journal of the American Society of Nephrology. 11: 559-567. doi: 10.2215/CJN.12011214.

Chacon-Portillo M.A., Acharya T., Janardhanan R. 2021. Imaging in heart failure with preserved ejection
fraction: insights into echocardiography and cardiac magnetic resonance imaging. Rev.
Cardiovascular Medicine. 22 (1): 11-24. doi: 10.31083/j.rcm.2021.01.134.

Chen Y., Zheng Y., lyer S.R., Harders G.E., Pan S., Chen H.H., Ichiki T., Burnett J.C. Jr.,
Sangaralingham S.J. 2019. C53: A novel particulate guanylyl cyclaseB receptor activator that has
sustained activity in vivo with anti-fibrotic actions in human cardiac and renal fibroblasts. Journal
of Molecular and Cellular Cardiology. 130: 140-150. C53: doi: 10.1016/j.yjmcc.2019.03.024.

Chinnappa S., White E., Lewis N., Baldo O., Tu Y.K., Glorieux G., Vanholder R., EI Nahas M.,
Mooney A. 2018. Early and asymptomatic cardiac dysfunction in chronic kidney disease,
Nephrology Dialysis Transplantation. 33: 450-458. doi: 10.1093/ndt/gfx064.

Chrysohoou C., Bougatsos G., Magkas N., Skoumas J., Kapota A., Kopelias J., Bliouras N., Tsioufis K.,
Petras D., Tousoulis D. 2020. Peritoneal dialysis as a therapeutic solution in elderly patients with
cardiorenal syndrome and heart failure: A case-series report. The Hellenic Journal of Cardiology.
61 (2): 73-77. doi: 10.1016/j.hjc.2019.04.010.

Chu S., Mao X., Guo H., Wang L., Li Z., Zhang Y., Wang Y., Wang H., Zhang X., Peng W. 2017.
Indoxyl sulfate potentiates endothelial dysfunction via reciprocal role for reactive oxygen species
and RhoA/ROCK signaling in 5/6 nephrectomized rats. Free Radical Research. 51: 237-252. doi:
10.1080/10715762.2017.1296575.

Clegg D.J., Cody M., Palmer B.F. 2017. Challenges in treating cardio-vascular disease: Restricting
sodium and managing hyperkalemia. Mayo Clinic Proceedings. 92: 1248-1260. doi:
10.1016/j.mayocp.2017.04.006.

Coresh J., Heerspink H.J.L., Sang Y., Matsushita K., Arnlov J., Astor B.C., Black C., Brunskill N.J.,
Carrero JJ., Feldman H.l., Fox C.S., Inker L.A., Ishani A., Ito S., Jassal S., Konta T.,
Polkinghorne K., Romundstad S., Solbu M.D., Stempniewicz N., Stengel B., Tonelli M.,
Umesawa M., Waikar S.S., Wen C.P., Wetzels J.F.M., Woodward M., Grams M.E., Kovesdy C.P.,
Levey A.S., Gansevoort R.T. 2019. Chronic Kidney Disease Prognosis Consortium and Chronic
Kidney Disease Epidemiology Collaboration. Change in albuminuria and subsequent risk of end-
stage kidney disease: an individual participant-level consortium meta-analysis of observational
studies. The Lancet Diabetes & Endocrinology. 7: 115-127. doi: 10.1016/52213-8587(18)30313-9.

248



AkTyanbHble Npobnembl MeanumHbl. 2022. T. 45, Ne 3 (237-252)
Challenges in modern medicine. 2022. Vol. 45, No. 3 (237-252)

Coresh J., 2017. Update on the Burden of CKD. Journal of the American Society of Nephrology. 28:
1020-1022. doi: 10.1681/ASN.2016121374.

Costanzo M.R. 2020. The Cardiorenal Syndrome in Heart Failure. Heart Failure Clinics. 16: 81-97. doi:
10.1016/j.hfc.2019.08.010.

Cowger J.A., Radjef R. 2018. Advanced heart failure therapies andcardiorenal syndrome. Advances in
Chronic Kidney Disease. 25: 443-453 doi: 10.1053/j.ackd.2018.08.012.

Daenen K., Andries A., Mekahli D., Van Schepdael A., Jouret F., Bammens B. 2019. Oxidative stress in
chronic kidney disease. Pediatric nephrology. 34 (6): 975-991. doi: 10.1007/s00467-018-4005-4.

Dhaun N., Goddard J., Webb D.J. 2006. The Endothelin System and Its Antagonism in Chronic Kidney
Disease. JASN. 17 (4): 943-955. doi: 10.1681/ASN.2005121256.

Dincer N., Dagel T., Afsar B., Covic A., Ortiz A., Kanbay M. 2019. The effect of chronic kidney disease
on lipid metabolism. InternationalUrology and Nephrology. 51: 265-277. doi: 10.1007/s11255-
018-2047-y.

Djudjaj S., Boor P. 2019. Cellular and molecular mechanisms of kidney fibrosis. Molecular Aspects of
Medicine. 65: 16-36. doi: 10.1016/j.mam.2018.06.002.

Duni A., Liakopoulos V., Rapsomanikis K.P., Dounousi E. 2017. Chronic Kidney Disease and
Disproportionally Increased Cardiovascular Damage: Does Oxidative Stress Explain the Burden?
Oxidative Medicine and Cellular Longevity. 2017: 9036450. doi: 10.1155/2017/9036450.

Efremova O.A., Kamyshnikova L.A., Veysalov S.E., Sviridova M.S., Obolonkova N.I.,
Maslennikov A.A., Wuraola M. 2020. Imbalance in the oxidative stress system — antioxidant
protection in patients with chronic pyelonephritis depending on the course of the disease.
International journal of pharmaceutical research. 12: 1086—-1091. doi: 10.31838/ijpr/2020.SP1.161

Efremova O.A., Kamyshnikova L.A., Weisalov S.E., Sviridova M.S. 2019. Parameters of structural and
functional condition of the heart and great vessels in patients with chronic pyelonephritis, depends
on the course of the disease. Belgorod State University Scientific Bulletin. Medicine. Pharmacy
series. 42 (4): 375-389 (in Russ., English abstract). doi 10.18413/2075-4728-2019-42-4-375-389

Fan P.C., Chang C.H., Chen Y.C. 2018. Biomarkers for acute cardio-renal syndrome. Nephrology
(Carlton). 23 (14): 68-71. doi: 10.1111/nep.13473. PMID: 30298648.

Fu S., Zhao S., Ye P., Luo L. 2018. Biomarkers in cardiorenal syn-dromes. Bio Med Research
International. 9617363. doi: 10.1155/2018/9617363.

Fujii H., Kono K., Nishi S. 2019. Characteristics of coronary artery disease in chronic kidney disease.
Journal of Clinical & Experimental Nephrology. 23: 725-732. doi: 10.1007/s10157-019-01718-5.

Gonzalez-Vicente A., Hong N.J., Garvin J.L. 2019. Effects of reactive oxygen species on renal tubular
transport. The American Journal of Physiology: Renal Physiology. 317 (2): F444-F455. doi:
10.1152/ajprenal.00604.2018.

Grande D., Terlizzese P., lacoviello M. 2017. Role of imaging in theevaluation of renal dysfunction in
heart failure patients. World Journal of Nephrology. 6: 123-131. doi: 10.5527/wjn.v6.i3.123.

Han X., Zhang S., Chen Z., Adhikari B.K., Zhang Y., Zhang J., Sun J.,, Wang Y. 2020. Cardiac
biomarkers of heart failure in chronic kidney disease. Clinica Chimica Acta. 510: 298-310. doi:
10.1016/j.cca.2020.07.040.

Harrison J.C., Smart S.D.G., Besley E.M.H., Kelly J.R., Read M.l,, Yao Y., Sammut |.A. 2020. A
Clinically Relevant Functional Model of Type-2 Cardio-Renal Syndrome with Paraventricular
Changes consequent to Chronic Ischaemic Heart Failure. Scientific Reports. 10: 1261. doi:
10.1038/s41598-020-58071-x.

Huang Y.M., Li W.W., Wu J., Han M., Li B.H. The diagnosticvalue of circulating microRNASs in heart
failure.  Experimental and Thera-peutic Medicine. 2019; 17: 1985-2003. doi:
10.3892/etm.2019.7177.

Hur J., Choi B.W. 2017. Cardiac CT imaging for ischemic stroke: Cur-rent and evolving clinical
applications. Radiology. 283: 14-28. doi: 10.1148/radiol.2016152043.

Ishigami J., Cowan L.T., Demmer R.T., Grams M.E., Lutsey P.L., Carrero J.J., Coresh J., Matsushita K.
2020. Incident Hospitalization with Major Cardiovascular Diseases and Subsequent Risk of ESKD:
Implications for Cardiorenal Syndrome. JASN. 31 (2): 405-414. doi: 10.1681/ASN.2019060574.

Jing W., Vaziri N.D., Nunes A., Suematsu Y., Farzaneh T., Khazaeli M., Moradi H. 2017. LCZ696
(Sacubitril/valsartan) ameliorates oxidative stress, inflammation, fibrosis and improves renal

249



AkTyarnbHble Npobnembl MegnumHbl. 2022. T. 45, Ne 3 (237-252)
Challenges in modern medicine. 2022. Vol. 45, No. 3 (237-252)

function beyond angiotensin receptor blockade in CKD. American Journal of Translational
Research. 9: 5473-5484. PMID: 29312499; PMCID: PMC5752897.

Junho C.V.C., Caio-Silva W., Trentin-Sonoda M., Carneiro-Ramos M.S. 2020. An Overview of the Role
of Calcium/Calmodulin-Dependent Protein Kinase in Cardiorenal Syndrome. Frontiers in
Physiology. 11: 735. doi: 10.3389/fphys.2020.00735.

Kamyshnikova L.A., Efremova O.A., Pivovar R.S. 2017. Features of cardiorenal relationship at patients
with the chronic disease of kidneys. The current state of the problem. Belgorod State University
Scientific bulletin. Medicine. Pharmacy. 5 (254): 13-21 (in Russ., English abstract).

Kumar U., Wettersten N., Garimella P.S. 2019. Cardiorenal Syndrome: Pathophysiology. Cardiology
Clinics. 37 (3): 251-265. doi: 10.1016/j.ccl.2019.04.001.

Li L., Lai E.Y., Luo Z., Solis G., Griendling K.K., Taylor W.R., Jose P.A., Wellstein A., Welch W.J.,
Wilcox C.S. 2017. Superoxide and hydrogen peroxide counterregulate myogenic contractions in
renal afferent arterioles from a mouse model of chronic kidney disease. Kidney International.
92: 625-633. doi: 10.1016/j.kint.2017.02.009.

Liakopoulos V., Roumeliotis S., Zarogiannis S., Eleftheriadis T., Mertens P.R. 2019. Oxidative stress in
hemodialysis: Causative mechanisms, clinical implications, and possible therapeutic interventions.
Semin Dial. 32 (1): 58-71. doi: 10.1111/sdi.12745.

Liu H.J., Liu B. 2018. Inhibition of MicroRNA-23 contributes to the isoflurane-mediated cardioprotection
against oxidative stress. Cardiovascular Toxicology. 18: 450-458. doi: 10.1007/s12012-018-9455-1.

Lu W., Booz G.W., Fan F., Wang Y., Roman R.J. 2018. Oxidative stress and Renal Fibrosis: Recent
Insights for the Development of Novel Therapeutic Strategies. Frontiers in Physiology. 16: 105.
doi: 10.3389/fphys.2018.00105.

Magaye R.R., Savira F., Hua Y., Kelly D.J., Reid C., Flynn B., Liew D., Wang B.H. 2019. The role of
dihydrosphingolipids in disease. Cellular and Molecular Life Sciences. 76 (6): 1107-1134. doi:
10.1007/s00018-018-2984-8.

McCullough P.A. 2021. Anemia of cardiorenal syndrome. Kidney International Supplements.
11 (1): 35-45. doi: 10.1016/j.kisu.2020.12.001.

Medvedeva M.V. 2021. Associations of rs2305948 and rs1870377 polymorphic variants of the vascular
endothelial growth factor receptor type 2 (KDR) gene with the risk of coronary heart disease.
Research Results in Biomedicine. 7 (1): 3243 (in Russian). doi: 10.18413/2658-6533-2020-7-1-0-3

Melnyk A.A. Cardiorenal syndrome: diagnosis and treatment. Pochki. 2017. 6: 2-14 (in Russ., English
abstract).

Nallu A., Sharma S., Ramezani A., Muralidharan J., Raj D. 2017. Gutmicrobiome in chronic kidney
disease:  Challenges and  opportunities.Translational ~ Research. 179: 24-37. doi:
10.1016/j.trsl.2016.04.007.

Orvalho J.S., Cowgill L.D. 2017. Cardiorenal Syndrome: Diagnosis and Management. Veterinary Clinics
of North America: Small Animal Practice. 47 (5): 1083-1102. doi: 10.1016/j.cvsm.2017.05.004.

Pavlakou P., Liakopoulos V., Eleftheriadis T., Mitsis M., Dounousi E. 2017. Oxidative Stress and Acute
Kidney Injury in Critical lliness: Pathophysiologic Mechanisms-Biomarkers-Interventions, and
Future Perspectives. Oxidative Medicine and Cellular Longevity. 2017: 6193694. doi:
10.1155/2017/6193694.

Peterson S.J., Choudhary A., Kalsi A.K., Zhao Sh., Alex R., Abraham N.G. 2020. OX-HDL.: A Starring
Role in Cardiorenal Syndrome and the Effects of Heme Oxygenase-1 Intervention. Diagnostics.
10 (11): 976. doi: 10.3390/diagnostics10110976.

Petra E., Zoidakis J., Vlahou A. 2019. Protein biomarkers for cardiorenal syndrome. Expert Rev
Proteomics. 16 (4): 325-336. doi: 10.1080/14789450.2019.1592682.

Raina R., Nair N., Chakraborty R., Nemer L., Dasgupta R., Varian K. 2020. An Update on the
Pathophysiology and Treatment of Cardiorenal Syndrome. Cardiology Research. 11 (2): 76-88.
doi: 10.14740/cr955.

Rangaswami J., Bhalla V., Blair J.E.A., Chang T.l., Costa S., Lentine K.L., Lerma E.V., Mezue K.,
Molitch M., Mullens W., Ronco C., Tang W.H.W., McCullough P.A. 2019. American Heart
Association Council on the Kidney in Cardiovascular Disease and Council on Clinical Cardiology.
Cardiorenal Syndrome: Classification, Pathophysiology, Diagnosis, and Treatment Strategies: A
Scientific Statement from the American Heart Association. Circulation. 139 (16): e840-e878. doi:
10.1161/CIR.0000000000000664.

250


https://www.cardiology.theclinics.com/article/S0733-8651(19)30027-X/fulltext
https://www.sciencedirect.com/science/journal/21571716
file:///E:/Аспирантрв%20вост/лечение%20и%20проф.ХСН/Готовые%20напечатанные%20статьи/за%202021/ХСН%20и%20почки/11%20(1
https://www.tandfonline.com/author/Petra%2C+Eleni
https://www.tandfonline.com/author/Zoidakis%2C+Jerome
https://www.tandfonline.com/author/Vlahou%2C+Antonia
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raina%20R%5BAuthor%5D&cauthor=true&cauthor_uid=32256914
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nair%20N%5BAuthor%5D&cauthor=true&cauthor_uid=32256914
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chakraborty%20R%5BAuthor%5D&cauthor=true&cauthor_uid=32256914
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nemer%20L%5BAuthor%5D&cauthor=true&cauthor_uid=32256914
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dasgupta%20R%5BAuthor%5D&cauthor=true&cauthor_uid=32256914
https://www.ncbi.nlm.nih.gov/pubmed/?term=Varian%20K%5BAuthor%5D&cauthor=true&cauthor_uid=32256914

AkTyanbHble Npobnembl MeanumHbl. 2022. T. 45, Ne 3 (237-252)
Challenges in modern medicine. 2022. Vol. 45, No. 3 (237-252)

Ronco C., Bellasi A., Di Lullo L. 2018. Cardiorenal Syndrome: An Overview. Adv. Chronic. Kidney Dis.
25 (5): 382—-390. doi: 10.1053/j.ackd.2018.08.004.

Ronco C., Di Lullo L. 2014. Cardiorenal syndrome. Heart Failure Clinics. 10: 251-280. doi:
10.1016/j.hfc.2013.12.003.

Roumeliotis S., Eleftheriadis T., Liakopoulos V. 2019. Is oxidative stress an issue in peritoneal dialysis?
Semin Dial. 32 (5): 463-466. doi: 10.1111/sdi.12818.

Rubinstein J., Sanford D. 2019. Treatment of cardiorenal syndrome. Cardiology Clinics. 37: 267-273.
doi: 10.1016/j.ccl.2019.04.002.

Sagoo M.K., Gnudi L. 2018. Diabetic nephropathy: Is there a role for oxidative stress? Free Radical
Biology and Medicine. 20: 50-63. doi: 10.1016/j.freeradbiomed.2017.12.040.

Saito Yo. 2020. The role of the PIGF/FIt-1 signaling pathway in the cardiorenal connection, Journal of
Molecular and Cellular Cardiology. 151: 106-112. doi: 10.1016/j.yjmcc.2020.10.001.

Sarkozy M., Kovacs Z.Z.A., Kovacs M.G., Gaspar R., Sziics G., Dux L. 2018. Mechanisms and
Modulation of Oxidative/Nitrative Stress in Type 4 Cardio-Renal Syndrome and Renal Sarcopenia.
Frontiers in Physiology. 9: 1648. doi: 10.3389/fphys.2018.01648.

Savira F., Kompa A.R., Edgley A.J., Jucker B.M., Willette R.N., Kelly D.J., Wang B.H. 2020 RE: ASK1,
a new target in treating cardiorenal syndrome (CRS). International Journal of Cardiology. 316: 207.
doi: 10.1016/j.ijcard.2020.05.050.

Savira F., Magaye R., Liew D., Reid C., Kelly D.J., Kompa A.R., Sangaralingham S.J., Burnett J.C. Jr.,
Kaye D., Wang B.H. 2020. Cardiorenal syndrome: multi-organ dysfunction involving the heart,
kidney and vasculature. British Journal of Pharmacology. 177 (13): 2906-2922. doi:
10.1111/bph.15065.

Schei J., Fuskevag O.M., Stefansson V.T.N., Solbu M.D., Jenssen T.G., Eriksen B.O., Melsom T. 2017.
Urinary markers of oxidative stress Are Associated with Albuminuria but Not GFR Decline.
Kidney International Reports. 3: 573-582. doi: 10.1016/j.ekir.2017.11.020.

Seliger S. 2020. The Cardiorenal Syndrome: Mechanistic Insights and Prognostication with Soluble
Biomarkers. Current Cardiology Reports. 22: 114. doi: 10.1007/s11886-020-01360-8.

Takahama H., Kitakaze M. 2017. Pathophysiology of cardiorenal syndrome in patients with heart failure:
potential therapeutic targets. Am. J. Physiol. Heart. Circ. Physiol. 313 (4): H715-H721. doi:
10.1152/ajpheart.00215.2017.

Uduman J. 2018. Epidemiology of Cardiorenal Syndrome. Advances in Chronic Kidney Disease. 25 (5):
391-399. doi: 10.1053/j.ackd.2018.08.009.

Vakulenko L.I. 2019. 24-hour blood pressure profile in children with chronic pyelonephritis and chronic
kidney disease stages I-III. Pocki. 8 (3): 139-145. doi: 10.22141/2307-1257.8.3.2019.176451
Vamos M., Nyolczas N., Bari Z., Bogyi P., Muk B., Szabo B., Ancsin B., Kiss R.G., Duray G.Z. 2018.
Refined heart failure detection algorithm for improved clinical reliability of OptiVol alerts in CRT-

D recipients. Cardiol. J. 25 (2): 236-244. doi: 10.5603/CJ.a2017.0077.

Virzi G.M., de Cal M., Day S., Brocca A., Cruz D.N., Castellani C., Cantaluppi V., Bolin C., Fedrigo M.,
Thiene G., Valente M., Angelini A., Vescovo G., Ronco C. 2015. Pro-apoptotic effects of plasma
from patients with cardiorenal syndrome on human tubular cells. American Journal of Nephrology.
41: 474-484. doi: 10.1159/000438459.

Wang Y., Zhao R., Liu D., Deng W., Xu G, Liu W., Rong J., Long X., Ge J., Shi B. 2018. Exosomes
Derived from miR-214-Enriched Bone Marrow-Derived Mesenchymal Stem Cells Regulate
Oxidative Damage in Cardiac Stem Cells by Targeting CaMKII. Oxid. Med. Cell. Longev. 2018:
4971261. doi: 10.1155/2018/4971261.

Wong M.H., Samal A.B., Lee M., Vlach J., Novikov N., Niedziela-Majka A., Feng J.Y., Koltun D.O.,
Brendza K.M., Kwon H.J., Schultz B.E., Sakowicz R., Saad J.S., Papalia G.A. 2019. The KN-93
molecule inhibits Calcium/Calmodulin-dependent protein kinase 11 (CaMKII) activity by binding to
Ca2+/CaM. Journal of Molecular Biology. 431: 1440-1459. doi: 10.1016/j.jmb.2019.02.001.

Zhang S., Tan X., Chen Y., Zhang X. 2017. Postconditioning protects renal fibrosis by attenuation
oxidative stress-induced mitochondrial injury. The Nephrology Dialysis Transplantation.
32: 1628-1636. doi: 10.1093/ndt/gfw469.

Conflict of interest: no potential conflict of interest related to this article was reported.
KoH}auKkT nHTEpeCcoB: 0 MOTEHIMAIHFHOM KOH(IIMKTE HHTEPECOB HE COOOIIATIOCH.

251



AkTyarnbHble Npobnembl MegnumHbl. 2022. T. 45, Ne 3 (237-252)
Challenges in modern medicine. 2022. Vol. 45, No. 3 (237-252)

[Moctynuna B penakiuo 16.08.2022

IToctynmna nocie perensupoBanwms 29.08.2022

[Ipuasta k myOmmkarwm 29.08.2022

INFORMATION ABOUT THE AUTHORS

Olga A. Efremova, Doctor of Medical Scienc-
es, Associate Professor, Head of the Department
of Faculty Therapy, Medical Institute, Belgorod
National Research University, Belgorod, Russia

ORCID: 0000-0002-6395-1626

Lyudmila A. Kamyshnikova, Candidate of
Medical Sciences, Associate Professor, Associ-
ate Professor of the Department of Faculty
Therapy of the Medical Institute of Belgorod
National Research University, Belgorod, Russia

ORCID: 0000-0002-6129-0625

Natalya I. Obolonkova, Candidate of Medical
Sciences, Associate Professor, Associate Pro-
fessor of the Department of Faculty Therapy of
the Medical Institute of Belgorod National Re-
search University, Belgorod, Russia

ORCID: 0000-0003-1595-3501

Maria S. Sviridova, Candidate of Medical Sci-
ences, Associate Professor, Associate Professor
of the Department of Faculty Therapy of the
Medical Institute of Belgorod National Research
University, Belgorod, Russia

ORCID: 0000-0003-3898-1417

Tatiana P. Golivets, Doctor of Medical Scienc-
es, Associate Professor, Professor, Department
of Hospital Therapy of the Medical Institute of
Belgorod National Research University, Belgo-
rod, Russia

ORCID: 0000-0002-5308-8072

Igor 1. Khamnagadayev, Doctor of Medical
Sciences, Associate Professor, Professor, De-
partment of Hospital Therapy of the Medical
Institute of Belgorod National Research Univer-
sity, Belgorod, Russia

ORCID: 0000-0001-8541-0364

Received 16.08.2022
Revised 29.08.2022
Accepted 29.08.2022

NHOOPMAIIMA Ob ABTOPAX

E¢dpemoBa Ouabra AnexkceeBHa, TOKTOP MEIUIMH-
CKHMX HayK, JOLEHT, 3aBefyromas kadeapoi ¢axyib-
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POACKUHN TOCYJapCTBEHHBIA HAIIMOHAJIBHBIN HCCIEH0-
BaTeJIbCKUI yHUBEpcUTeT, benropoa, Poccust
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OUaT MEOULMHCKUX HayK, AOLEHT, TOLEHT Kadeapsl
(aKyJIbTETCKOW Tepanuu METUIIMHCKOTO WHCTHUTYTA,
Benropoackuil rocygapcTBEeHHbI HALIMOHATIBHBIA UC-
cienoBaTenbCcKuil yauBepcutet, benropon, Poccust

Oo0osonkoBa Hatanna VBaHoBHA, KaHIUIAT MEIHU-
IUHCKHUX HAyK, JOICHT, JOUECHT Kadenps! GakynbTeT-
CKOW Tepanmuu MEAMLMHCKOrO MHCTUTYTa, bearopon-
CKMHI TIOCYJapCTBEHHBI HAllMOHAJIBHBIA MCCIIELO0Ba-
TEIbCKUM yHUBepcureT, benropon, Poccus

CeupugoBa Mapus CepreeBHa, KaHIUAaT MeIu-
LIUHCKHUX HAYK, JOLEHT, JOLUEHT Kadenps! pakynpTer-
CKOM Tepanmuu MEIMIIMHCKOrO MHCTUTYyTa, benropoj-
CKMH TOCYJapCTBEHHBII HAllMOHAJIBHBIM HCCIIEA0Ba-
TeNnbCKUM yHuBepcuret, benropoa, Poccust

TI'onmusen Tarbsina IlaBaoBHA, TOKTOP MEIULIIMHCKUX
HayK, JOIeHT, mnpodeccop Kadeapbl TOCIUTATBHON
Tepanuu MEAMIMHCKOr0 HHCTUTYTa, benropoackuit
FOCYJIapCTBEHHBIN  HAIIMOHAJIIBHBIM ~ MCCIEA0BATENb-
CKMil yHuBepcurtet, benropon, Poccus

Xamuaragaes Urops HocupoBuY, A0KTOp Meau-
IMHCKUX HAyK, JOLEHT, mpodeccop Kadenpsl rocru-
TaJIbHOW TEepanmuu MEAUIIMHCKOTrO WHCTUTYTa, benro-
POACKUI TOCYIapCTBEHHBIA HAI[MOHAJIBHBIN HCCIEA0-
BaTenbCKUil ynuBepcuret, benropon, Poccus
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OpuruHanbHOE UCCIIEA0BaHNE

TecT 6-MMHYTHOM X0AbObI B OIICHKE CEPAEYHO-COCYTUCTOI0 PUCKA
y JiiIl cTapiie 55 JjieT ¢ a0IOMUHAJIBHBIM OKHPEHUEM: Pe3yJibTaThl
OAHOMOMEHTHOI0 aMO0YyJIATOPHOI'0 MCCJIEAOBAHUA

Muxaiinosa JI.B." ", llleaer J1.0." ', Iloaakosa A.IL." ', BockoOoiinukoa A.10." ",

®enoceenxo /1.E.
Bantuiickuii penepanbublil yHuBepcuteT nMeHn mmanyuia Kanra,
Poccus, 236041, Kanununrpan, yn. A. Hesckoro, 14
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AHHoTamus. AOpomMuHanbHOE OkupeHue (AO) CBsA3aHO C OONBIION PACIPOCTPAHCHHOCTBIO CEPICUHO-
COCYIUCTBIX (PAKTOPOB PUCKA U CHOCOOCTBYET YBEIWYCHHUIO CEPACUHO-COCYAUCTOH 3a00JeBaeMOCTH U
CMEpPTHOCTH BO BceM Mupe. Llenbio JaHHOTo UccieqoBaHus SBUIach OlleHKa HHPOPMATHBHOCTHU TecTa 6-
MUHYTHOW XOIBOBI B ONPEICICHUH CEPICYHO-COCYIUCTOrO pHUCKAa y JUI[ crapme 55 Jer c¢
a0JOMHMHAIBHBIM O)KHPEHUEM.

OOBeKTH 1 METONBI UCcIieNoBanus: B rccienoBanre BirodeHo 70 manueHToB, cpen KOTOphIX Obuto 17
MykunH (24 %) u 53 xenuunsl (76 %) crapiie 55 net. BeceM uccnenyeMbsiM mpoBeieH cOop kainod u
aHaMHe3a, [POU3BElEHa AHTPONOMETPHs, TeCT C O-MUHYTHOH XOAb0O0i, BBIIOJHEHO OMOXUMHYECKOE
HCCIICIOBAHUE KPOBH HA IVIIOKO3Y, KPEAaTHHUH, JIMIONPOTEHMHBI M OOLIMHM XOJIECTEpHH, IPOBEIEHO
TPUIUICKCHOE  CKaHUpoBaHWE OpaxuoredanbHBIX  apTepui, 9dXoKapauorpadus, HEHHBa3UBHOE
AHTHOCKAaHUPOBAHUE Ha JUATHOCTHIECKOM KoMIuiekce « AHTHoCKaH-01.

Pesynprarel: Bee uccnenyemble Obun pasaeneHsl Ha 2 noarpynmsl: ¢ HanuuueM AO — 52 yenoseka, u 6e3
Hero — 18 yenorek. Hccnenyemble nanueHTs ¢ AO UMEIOT OOJbIIIee KOJTMYSCTBO COCTOSIHUMN, CBA3aHHBIX
C TIOBBILIICHHBIM PHCKOM CMEPTH OT CEPJCYHO-COCYUCTHIX OCIOKHEHUH. Y HUX CTaTHCTHYECKH 3HAYMMO
qaie BCTPEYaeTCs] KypeHHe, TMIEPIIMKEMHUs, THIepTPUIIMLEpUIEeMEs, o0lIee OXUPEHUE, CaxapHBIN
nuabet, apTepuajbHas TMIEPTEH3Us, WIIeMUUYecKas OONe3Hb CepAlla M XpOHHUYecKas 0OJie3Hb IMOUYeK 3
ctaauu. VccnenoBanue mokasano, YTO AUCTAHIUS B TecTe 6-MUHYTHOM XObObI CHI)KAETCS y TAIleHTOB
¢ AO, npu4éM CHWKEHHUE 3TOW JUCTAHIMH KOPPEIHpyeT ¢ Oojiee HU3KUMH TOKA3aTesIMH HAOTEIHI-
3aBHCUMOH Ba30qWIaTaLluH.

3akitoueHme: TeCT 6-MUHYTHOM XOABOBI SIBISIETCS MPOCTHIM (DYHKIIMOHAIBHBIM TECTOM, KOTOPBI MOXXHO
WCIIONIB30BaTh B aMOYIIaTOPHBIX YCIOBHUSIX B KaueCTBE JOTOIHHUTEIBHOTO KPUTEPHS OLIEHKH CEpAedHO-
cocynuctoro pucka. OcoOeHHOE 3HAYCHUE €ro OIpeAeTICHHE NMPUOOpPETaeT y JHIL ¢ a0JIOMUHAILHBIM
OXXHPEHHEM, KOTOPBIE BXOJST B TPYIILY MOBBIIIEHHOTO CEPACYHO-COCYAUCTOIO PUCKA.

KiaroueBble cjioBa: TECT O-MHHYTHOW XOIbOBI, a0JOMUHAIBHOE OKUPEHUE, SHAOTCIHH-3aBHCHMAs
Ba30AMIIaTaLlUs, CEPIEYHO-COCYIUCTHIN PUCK, CEPAECUHO-COCYAUCTHIE OCIOKHEHUS

Jas murupoBanusi: Muxaiinosa JI.B., Illemer /I.O., IlomskoBa A.Il., BockobGoiinukoBa A.lO.,
®enoceenko J.E. 2022. Tectr 6-MuHYTHOW XOABOBI B OIIEHKE CEpPAEYHO-COCYANCTOTO pHUCKa
y mum  crapme 55 Jer ¢ a0JOMHHAIBHBIM — OXKHPEHHEM:  pe3yJibTaThl  OJHOMOMEHTHOTO
aMOyJIaTOPHOTO  MCCIEIOBaHMS.  AKTyaubHble  npoOnembl  memuuumsbl. 45 (3):  253-262.
DOI: 10.52575/2687-0940-2022-45-3-253-262
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6-minute Walk Test in Cardiovascular Risk Assessment in Over
55-year-olds with Abdominal Obesity: Results of a One-Stage
Outpatient Study

Larisa V. Mikhailova*, Dmitry O. Sheleg ', Alina P. Polyakova' ",

Anna Y. Voskoboynikova' ', Dina E. Fedoseenko
Immanuel Kant Baltic Federal University,
14 A. Nevsky St., Kaliningrad 236041, Russia
E-mail: LVMikhailova@kantiana.ru, DSHeleg1 @kantiana.ru

Abstract. Abdominal obesity (AO) is associated with a high prevalence of cardiovascular risk factors and
contributes to increased cardiovascular morbidity and mortality worldwide. The aim of this study was to
assess the informative value of the 6-minute walk test in determining cardiovascular risk in persons over
55 years of age with abdominal obesity.

Subjects and methods: The study enrolled 70 patients, including 17 men (24 %) and 53 women (76 %)
over 55 years of age. All subjects under study had collection of complaints and anamnesis,
anthropometry, 6-minute walking test, biochemical blood tests for glucose, creatinine, lipoproteins and
total cholesterol were performed, triplex scanning of brachiocephalic arteries, echocardiography,
noninvasive angioscans on the diagnostic complex «AngioScan-01» were performed.

Results: All subjects were divided into 2 subgroups: with AO — 52 patients, and without it — 18 patients.
Patients with AO had a greater number of conditions associated with increased risk of death from cardiovascular
complications. Smoking, hyperglycemia, hypertriglyceridemia, general obesity, diabetes mellitus, arterial
hypertension, coronary heart disease, and chronic kidney disease stage 3 were statistically significantly more
common in them. The study showed that distance in the 6-minute walk test is decreased in patients with AO,
and the decrease in this distance correlates with lower indices of endothelium-dependent vasodilation.
Conclusions: the 6-minute walk test is a simple functional test that can be used as an additional criterion
of cardiovascular risk assessment in outpatient settings. Its determination is especially important in
abdominal obese patients who are at high cardiovascular risk.

Keywords: 6-minute walk test, abdominal obesity, endothelium-dependent vasodilation, cardiovascular
risk, cardiovascular complications
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BBenenune

B HacTosmiee BpemMs B MHpe 3aperHCTPUPOBAHO Oojee 2 MIIPA YENIOBEK C OXHPEHUEM.
Poccust 3annmaer 4 MecTo B MUpE MO YHCIY JIIOJICH, CTPaNaronX W306ITOUHBIM BecoM. Co-
[JIACHO AMHUAEMHOJIOTUYECKUM MporHo3aM, K 2025 rogy n30bITOUHON Maccoi Tena U 0XKHPEHU-
eM Oynyt ctpagars 40 % myxund U 50 % xenmud. OxupeHrue CBA3aHO C OOJIBIIONW pacmpo-
CTPaHEHHOCTBIO CEPJEYHO-COCYNUCTHIX (DAaKTOPOB PHCKA U CIIOCOOCTBYET YBEIHMYCHHIO CEp-
JI€YHO-COCY/IUCTOM 3a00J1€Ba€MOCTH U CMEPTHOCTH BO BCEM MHUpE. 3HAUUTEIbHOE BIMSIHUE HA
CEepAEUYHO-COCYAUCTBIA PUCK OKA3bIBAET HE KOJIMUECTBO KUPOBOM MACChl KaK TAKOBOM, a UMEH-
HO XapakTep pachpeaesieHus xkupa. AOmomMuHanbHOoe oxkupeHue (AQO) BXOAUT B KiIacTep TaK
Ha3zpIBaeMoro merabommueckoro cunjapoma (MC), KOTOpBI XapakTepusyercss HabopoM Kap-
nromMeTabonmiyeckux (akTopoB pHcka, BKIodas Hapsay ¢ AO runeprimmkemuro/CJ] 2 tuma
aTEepPOTreHHYIO0 TUCIUNUAEMHUIO U apTepualibHyto runepren3nto. Komnonentst MC BHOCST 3Ha-
YUTEIBbHBIA BKJIAJl B CMEPTHOCTH OT CEPJCYHO-COCYAUCTHIX OCJIOXHEHHH. AOIOMUHAIBHOE
OKHUPEHHUE SBISETCS OCHOBHBIM MPOTHOCTUYECKHM (PAKTOPOM METaOOTUYECKOTO CHHIPOMA,
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MMOATOMY HECOMHEHHO, YTO OHO MPEACTABISET COOOM IydIIuii MapKep CepAeYHO-COCYAUCTOrO
pucka, yem UMT [Rhee, 2018].

HeobOxomumocth mpoBeneHus: Tecta 6-MuHyTHOM X0nb0bl (TOMX) OOBIYHO BO3HUKAET B
MIPAKTHUYECKON MEeIUIIMHE B T€X CUTYallUsIX, KOT/la HY>KHO OLIEHUTh CTENEHb MePEHOCUMOCTH (Pu-
3MYECKON HArpy3KH, JaJbHEHUIIHNA IPOTHO3, a Takke d3PPEKTUBHOCTH JCUCHUS U PeadMInTaIIuN
y HaIMEeHTOB ¢ 3a00JICBAaHUSIMU CEPJICUHO-COCYAUCTOM WK bIXaTeabHOU cucteM [bynHeBckuii u
ap., 2020; Matos Casano et al., 2022]. B poccuiiCKUX KIMHUYECKUX PEKOMEHIAINAX H YIeOHBIX
PYKOBOJICTBaX PEKOMEHIYETCS HMCIIOJIb30BaHUE MOJY4eHHOH aucTaHuuu TOMX B pyTHHHOMN
KIIMHUYECKON TPAKTHKE JJIsl OmpeeiieHus: (PYHKIIMOHAIBLHOTO KJIacca XPOHUYECKON CepaedHOM
Henoctarounoctu (XCH) [Poccuiickoe kapauonorudeckoe obmiectBo, 2020]. TOMX u3ydancs
Ha TpYIIax HACEJICHUs C Pa3IMYHBIMH 3a00JIeBaHUSAMH, BKItouas 3aboieBaHus nerkux, UBC,
CepJICUHYI0 HEJIOCTaTOYHOCTH, 3a00yieBaHus nepudepuuecKux apTepuil u nepesa TpaHCIUIAHTa-
et opranos [Lipkin et al., 1986; Stringer et al., 2018; Fresiello et al., 2020; Nayak et al., 2020;
Lenasi et al., 2022]. Ero crmocoOHOCTh MPOrHO3UPOBATH HCXO/IbI ObLIIa YCTAHOBJICHA Y MAIIMEHTOB
¢ UBC, cepneynol HEIOCTATOYHOCTHIO, JICTOYHOMN THIICPTEH3UEH H JISTOYHBIMH 3a00JICBAaHUSIMU
[Lipkin et al., 1986; Swiston et al., 2010; Stringer et al., 2018; Giannitsi et al., 2019; Fresiello et
al., 2020; Lenasi et al., 2022].

Y4uuThIBas OTHOCUTEIBHYIO MPOCTOTY BbIMONHEHUS TOMX, a Takke XOpONIYIO J0Ka3a-
TeIbHYI0 0a3y M0 HEMY B ONpEIeIeHHH (PYHKIMOHAIBHOTO pe3epBa M MPOTHO3a TMAIMCHTOB,
CTOUT PACCMOTPETh BO3MOXKHOCTH pacHIMpeHus chepbl KIMHUYECKOro Ucnoab3oBanus TOMX He
TOJILKO Ha 3Tare peadWInTaliyd WM TUCTIAHCEPHOTO HAOIIIOJACHUS Y MAllMEHTOB C YCTAHOBJICH-
HBIM JMArHO30M, HO M Ha dTare NepPBUYHON KIMHUYECKON TUAarHOCTUKU B aMOYyJIaTOPHOM 3BEHE
WJIH TIPU MIPOBEJCHUH IUCIIAHCEPU3AINK. YCTAaHOBJICHHE 3HAYUMOM B3aUMOCBSI3U MEXKIY PE3YIib-
taramu T6MX ¢ apyrumu ¢akropaMu pucKa CepeuHO-COCYAUCTHIX 3a00JI€BaHUN U UX OCIIOXK-
HEHUI MOIVI0 OBl MO3BOJUTH MCIMONIB30BaTh TOMX 711 OLEHKHU CEplIeYHO-COCYIUCTOrO pUCKa
HapsAIy ¢ MMEIOUIMMHUCS OOIIENPU3HAHHBIMU (DaKTOpaMu pUCKa. ITO OyHeT crmocoOCcTBOBaTh 00-
Jiee KaueCTBEHHOMY OTpEAeNICHUI0 HEOOXOMMMOCTH JAalbHeliel, 0omnee yrmyOleHHOM AuarHo-
CTHYECKOM TAKTHKH JIJISl KQKJIOTO KOHKPETHOTO MAIMEHTA.

Leab0 TaHHOTO WCCIEIOBAHUS SIBUJIACH OIlEHKAa MH(POPMATUBHOCTH TeCTa 6-MUHYTHON
XONIBOBI B OIPEICIICHUN CEPACYHO-COCYIMCTOTO PUCKA Yy JIUIL cTapIie 55 jeT ¢ abJoMUHATBHBIM
OXKUPECHUEM.

O0beKThI N METOAbI UCCJICA0BAHUA

IIpoBeneHO 0OCepBaIIOHHOE OHOMOMEHTHOE HEKOTOPTHOE HCCIIEI0OBAaHWE METOIOM II0-
nepeyHoro cpesa. Habop 1o0poBosbiieB mpoBoauics Ha 0aze KiIMHUKO-AMarHoCTUYECKOro 1eH-
tpa PI'AOY BO «b®Y umenu U. Kanta» ¢ Mapra no okts16ps 2021 roza, npeaBapuTeabHO Obl-
JI0 TOTy4YeHOo onoOpenne HezaBucumoro studeckoro komutera [IKU ®TAOY BO «b®Y umenun
N. Kanra». B ncciaenoBaHuy MOINIM NMPUHATH y4acTHE MYXKUMHBI M KEHILMHBI cTapuie 55 Jer,
MOJNUCABIINE CoMIacue Ha 00pabOTKy MepCOHANBHBIX JaHHBIX U YUYaCTHE B UCCIIETOBAaHUU.

Bcem nccnenyembiM mpoBenieH cOop kanod W aHaMHe3a, MpOM3BeJeHa aHTPOIIOMETPHS,
BBITIOJTHEH aHAJIM3 BEHO3HOM KPOBU Ha IIIIOKO3Y, KPEaTUHUH, JIMITONPOTEUHbI U OOIIUN XOoJecTe-
PHH, TIPOBEIEHO TPUIUIEKCHOE CKaHMpOBaHUE OpaxuoledalbHbIX apTepuil, sxokapauorpadus,
HEWHBA3WBHOE aHTMOCKAaHHPOBAaHUE HA JUArHOCTHUYECKOM KoMIuiekce «AHrnoCkaH-01». Taxxke
BCE HccieyeMble ObUTH MOIBEPTHYTHI TECTY C 6-MUHYTHOU XOb00IA.

[Ipu oneHke naHHBIX aHaMHE3a OOpalaloCh BHUMaHUE Ha KypeHHeE, IPH aHTPOIIOMETPUHN
OLIEHUBAJIMCh OKPYKHOCTh TAJIMU U MHJAEKC Macchl Tena. [Ipu aHamu3e aHaMHECTHYECKHX, J1a00-
PaTOpHBIX U MHCTPYMEHTAJIbHBIX JAHHBIX BBISIBISJIOCH HAIMUUE JUCIUIUIEMUH, a TAaKXKe HaJIH-
Yue caxapHoro auabera, apTepuajabHON T'MIIEPTEH3UH, CTA0MIBHOW CTEHOKApAUHM HaIpsDKEHUS,
paccuMThIBaJICS MOKazarenb 10-meTHero prucka cepaedHo-cocyaucton cmeptu no mkaie SCORE.
IIpoBenen pacuer ckopocTH kKiyboukoBod ¢unbTpanuu no ¢opmyiae CKD-EPI IIposenena
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OlLIeHKa HaMuuus arepockiepornueckux omsmek (ACB) B OpaxuonedanbHbIX apTepHusIxX U U3Me-
peHa TonmuHa komiuiekca uHTUMa-mMenaua (TYIM) B COHHBIX apTepusix, OLIEHEH MHIEKC MacChl
Muokapza jesoro kenynouka (MMMIDK). Ilpu aHrmockaHupoBaHUM ONPEAEIICHBl IIOKa3aTean
SHJOTENUK-3aBUCUMO Bazonuiataiuu (33B/1) u sxectkocTu cocynuctoi cteHku (SI).

Tect 6-MUHYTHOW XOABOBI MPOBOAMJICS MO METOAMKE, NMPUHATOW AMEPHKAHCKUM TOpa-
KanbHBIM oOmecTBoM [Crapo et al., 2002]. Kaxxmomy manueHTy cTaBWIACh 3ajlada MPOUTH Kak
MOXKHO OOJIBIIYIO JUCTAHLUIO 32 6 MUHYT MO KOpUAopy AIuHON 30 METpOB, pa3MEUEHHOMY 4e-
pe3 kaxbie 1,5 MeTpa, ocie 4ero nNpoiIeHHOE PacCTOSIHIE PErUCTPUPOBATIOCH.

YyacTHUKaMH KIMHUYECKOTO uccienoBanus cramu 70 nobposonbueB. Cpean HUX OBLIO
17 myxuun (24 %) u 53 xenmunsl (76 %) crapume 55 ner. KonnuecTBo KEHIUH-YYaCTHUKOB
MCCJIEJIOBAHUS TPEBBIIAJIO 10 YHUCIEHHOCTU KOJIMYECTBO MY)XUUH. bousbliee 4ucio KEHIIUH
CpeIy Y4aCTHHUKOB HCCJIEIOBAHMS, BEPOSATHO, OOYCIOBICHO Pa3IMYUSIMHU B KOMILJIACHTHOCTH I1a-
LIMEHTOB PAa3HOIO I0ja K Y4aCTUIO B MEAMIIMHCKUX B3aUMOJIEHCTBUSAX, YTO JEMOHCTPUPYETCS B
pasnuuHbIx uccaenoBanusax [Copokuna, 2018; Chylinska et al., 2017]. Bce BkiItOYeHHBIC B HC-
CJIEJOBAHUE TALIMEHTHI, UMEIOLUE XPOHUUECKHUE 3a00JIEBAHUS CEPAECUHO-COCYIUCTON CUCTEMBI,
MONy4Yald CTA0MIIbHYIO TEPANUIO U HAXOAWIUCH B COCTOSIHUM KOMIICHCAIIUH.

Craructuueckass o0paboTKa JAaHHBIX MPOBOAMIIACH C MCIIOJIB30BAHWEM PENAKTOpa 3JIEK-
TpoHHbIX Tabmui Microsoft Excel. HenmpepbsiBHbIE IepeMeHHbIE MPECTaBICHbI B BUJIE MEIHUAHbBI
U MEKKBapTWIbHBIX HHTepBaIOB (Me, 25 %; 75 %), a JOCTOBEPHOCTh pa3inYMil TAKUX JaHHBIX
oneHuBaIK ¢ nomoinso Mann-Whitney U-test. HoMuHabHbIC JaHHBIC MPEICTABICHBI B BHIC
OTHOCHTEJIBHBIX YacTOT 00BEKTOB HMccienoBanus (n, %). s OneHKH pa3inyuii HOMHHAIBHBIX
TaHHBIX Hcnonb3oBaiics Fisher test. 3a kpuTudyeckuil ypoBeHb 3HAUUMOCTH HYJIEBOW CTaTHCTHU-
yeckoii rumnotessl (p) npunumanu 3Hadenue 0,05. Ipu p < 0,05 pa3nuyus cUUTaINCh CTATHCTU-
YeCKU 3HauMMbIMU. lIpu mpoBeleHUU KOPPENSLMOHHOTO aHajIM3a 32 YMEPEHHYIO CHUJy CBSI3U
MPUHUMAIUCH 3HaueHus ko3ddunuenta koppemsauu ot 0,30 mo 0,70, mpu koddpdunreHTe me-
aee 0,30 crta CBSI3M OILlEHUBANIACEH KaK ciaadas.

Pesyabrarbl

Bce unccnenyembie Oblmu paszpeneHsl Ha 2 nmoArpynnsl. Mccienyemyro rpymnmny coCTaBUIN
JMIa ¢ HaJM4ueM abJoMuHalbHOTO okupeHus (AO), ocTaiabHblEe YUaCTHUKH ObUIM OMpEEIIeHBI
B rpynny cpaBHeHus. Hanmune mnu orcyrerBue AO omnpenensnoch Mo JUIMHE OKPYXHOCTH Ta-
JMH, 3a TIOTPaHMYHOE 3HaYE€HUE KOTOPOH ObUT BHIOpaH Mokasarenb 88 cM s xkeHuuH 1 102 cm
Uit MyX4nH. Heo0XoqumMo OTMETHTh, 4TO MOJABIISAIONIEE YUCIIO UCCIENYEMbIX UMENU MPU3HAKU
AO, ux nons cocraBuina 74 % (n = 52). O6e NOArpymnIbl CTaTUCTUYECKH 3HAYUMO He pa3jivya-
JIUCH 110 BO3pacTy U noiy (Tadm. 1).

[TpoBenén ananu3 Hamuuus (HaKTOPOB PUCKA CEPAECUHO-COCYTUCThIX ocnokHeHui (CCO),
MOpaXEHUsI OPTaHOB-MUILIEHEH, HAIMUUS CEPIE€YHO-COCYAUCTHIX 3a00J€BaHMM, a TaKKe pacuér
nokazarenss SCORE B obeux noarpynmax (tabm. 1). B moarpymnme uccienyemsix ¢ AO Oblio
0oJbIlIe KypsAILIUX, a TaKXKe JUL, UMEIOIIUX apTepuaIbHyl0 TMIEPTEH3UI0 U UIIEMUYECKYI0 00-
Je3Hb cepaua. Bee oOcienoBaHHbIE ¢ caXxapHBIM 11a0eTOM 2 THUIIAa OKa3aJIUCh B MOATPYIIIE JIHIL C
AO. Takxe cpenu nui ¢ AO oTmeueH Oosiee HEONArompHUATHBIA MeTaboIMuecKuil mpoduib,
IPOSIBIISIONIHICS 00Jiee BBICOKUMH YPOBHSIMHU TPUIVIUIIEPHIOB U IIIFOKO3bI TU1a3Mbl KpoBH. [1pu-
MeuaTesIbHO, YTO YPOBEHb OOIIEro XoJecTepruHa U XOJIeCTeprHa JUMONPOTENHOB HU3KOW IJIOT-
HOCTHU B 00€MX MOATpyMNIax ObLI BbIIIE HOPMBI U B CPEAHEM HE pazIMyalics MEX1y NOArpyIma-
Mu. Pe3ynbrarsl sxokapanorpaduu U yabTpa3ByKOBOTO MCCIIEI0BaHUS COCY/IOB HE MOKa3alu CTa-
TUCTUYECKHU 3HAYMMBIX Pa3INYUil MEXy MOATPYIIIAMHU: HHIAEKC MacChl MHOKap/ia JIEBOTO JKEIY-
nouka (MMMJDK), tonmunaa natuma-mMeana (TYIM) coHHBIX apTepuil, a Tak)Ke KOJIMYECTBO Ma-
[IUEHTOB C HAJIMYMEM aTepOCKIEPOTHUECKUX OJsiIek ObutM cpaBHUMBI y il ¢ AO u Ge3 Hero.
[Ipu moacuere pricka CMEPTH OT CEPACUYHO-COCYIUCTHIX ocnokHeHui 1o mkane SCORE B moa-
rpymme uccnenyeMsix ¢ AO nokaszarenu ObUTH 3aKOHOMEPHO BBHIIIIE.
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Tabauma 1
Table 1

KnnHudeckast XxapakTepucTHKa MAlUeHTOB ¢ a0IOMHHATIBHBIM O)KUPEHUEM U Oe3 Hero
Clinical characteristics of patients with and without abdominal obesity

ITokasarens [loarpymnmna ¢ AO, n=52 [Moarpynma 6e3 AO, n=18
Bo3pacr, get 67 (62; 72) 65 (59; 70)
Myxuussl n (%) 12 (23) 5 (28)
Kenmunsl, n ( %) 29 (77) 13 (72)
OKpYXHOCTb TaJIUU, CM 101 (94; 108)* 82 (76; 87)
Kypenne, n ( %) 11 2D)* 1(6)
OXc, MMOIB/TT 6,4 (5,5; 7,4) 6,3 (5,3; 7,1)
Xc JITHII, MmMomb/a 4,3 (3,4;5,2) 4,3 (3,4; 5,0)
Tpurnuuepuas!, MMOJIB/I 1,8 (1,1; 2,1)* 1,2 (0,8; 1,4)
I'mroko3a, MMOJIB/JT 6,0 (4,7; 6,0)* 4,7 (4,2;5,2)
HMT, kr/m2 29,7 (27,0; 32,0)* 24,7 (22,3;27,4)
NUMMJIK, r/m2 68 (61; 72) 65 (52; 74)
TUM, MM 0,87 (0,8; 0,9) 0,84 (0,8; 0,9)
ACB B coHHBIX apTepusix, n ( %) 33 (63) 9 (50)
CH 2 tuna, n (%) 12 (23) 0(0)
Al n (%) 38 (73)* 9 (50)
UBC, n (%) 29 (56)* 1(6)
XBII C3, n (%) 16 31)* 3(17)
Puck mo mixkaire SCORE, 6amst 7,0 (2,6; 10,7)* 3,9 (1,6; 5,0)

[Ipumeuanue: * — pa3nuuus CTATUCTUYECKU 3HAYUMBI.

[IpoBeneno uccnenoBanne GYHKIIUU SHIOTENHUS, a TAKXKE OICHKA MPONICHHON THCTaH-
LIUU B TecTe 6-MMUHYTHOM X0AbOBI OTIEIBHO JUIsl MOATPYIH ¢ a0JOMUHAIBHBIM O)KMPEHUEM U
6e3 Hero (tabin. 2). [Ipu uccnenoBanuu GyHKIIMUA SHIOTEIUS] METOJIOM HEMHBAa3WBHOTO aHTH-
ockaHupoBaHMs B noarpymie aui ¢ AO 93BJ] Obuia HUKE, IPU 3TOM MOKA3aTelb KECTKOCTH
COCYAMCTON CTEHKHM CpaBHUM B 00eux mnoxarpymnmnax. [Ipum mpoBeneHun tecta 6-MUHYTHOMN
X0/1bObI OTMEUEHBI 0oJiee HU3KUE MOoKa3aTesd AUCTAaHIMHU B noarpymnme aun ¢ AO, pasnuuus
CTaTUCTUYECKU 3HAUHMBI.

Tabnura 2
Table 2

Pe3yJ'IBTaTLI HCHMHBA3WMBHOT'O aHT'MOCKAHUPOBAHUA U TECTA 6-MI/IHyTHOI\/'I XOI[B6LI Yy jqun € 36]10MI/IHEU'IBHBIM
OXKHpPEHHEM U O3 Hero
Results of noninvasive angioscans and 6-minute walk test in persons with and without abdominal obesity

IToka3arens [Moarpymma ¢ AO, n=52 Ilonrpymnma 6e3 AO, n=18
93BJ1 1,5 (1,1; 1,8)* 1,8 (1,2; 2,1)
SI, m/c 7,7 (7,1; 8.,5) 7,7(7,1;8,3)
Hucrtanuusa B TOMX, m 448 (399; 489)* 508 (471; 541)

HpI/IMC‘IaHI/IeI * pa3indung CTaTUCTUICCKU 3HAYUMBI.

[Ipu npoBeaeHNN KOPPEISALMOHHOTO aHAIM3a BBIABICHA YMEPEHHAs MOJIOKHUTEIbHAS CBA3b
muctaniiua B TOMX ¢ mokazarenem O3BJ] (r = 0,37, p < 0,05) u ymepeHHasi oTpHIiareIbHas
cBsi3b quctanmu B TOMX ¢ Bo3pactom (r=-0,31, p <0,05).

Ha pucynkax 1 u 2 npeacrasieHsl pe3yiabTaTbl KOPPEISIIMOHHOIO aHAIN3A.
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Puc. 1. I'padux xoppemsimm TOMX ¢ mokazarensmu D3B]]
Fig. 1. A graph of the correlation of TEBMW with the indicators of endothelium dependent vasodilation
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Puc. 2. I'padux xoppemnsiiimm TOMX ¢ BozpacTom
Fig. 2. A graph of the correlation of TEBMW with age

Ob6cyxnenue

CoracHO COBPEMEHHBIM MPEACTABICHUSAM, KIIOUEBBIM CBS3YIOUIMM (aKTOPOM MEXIY
OKUPEHHEM U CEepJEYHO-COCYIUCTHIMH 3a00JIEBaHUSAMU MPU3HAHO PETMOHAIBLHOE pachpezese-
HUE Xupa, a He oOmee oxupenue [Piché et al., 2018]. AGmomuHANTEHOE OXXUPEHHE SIBIISCTCS
JYYIIUM MPEIUKTOPOM CEepAEYHO-COCYIMCTHIX 3a00JIeBaHMi, yeM o0Iiee OKUpEHHEe, OllCHUBae-
MO€ IO MHJEKCY Macchl Tesa. BucnepaibHas kupoBasi TKaHb 0oJiee TECHO CBs3aHa ¢ HeOJsaro-
HOPUATHBIM TpouIeM MeTabOINYEeCKOro pHUCKa, SHI0TEINAIbHON AUCPyHKIMEH, aTepOCKIepo-
30M U MapKepaMu BOCIAJECHUS U OKCHJIATMBHOTO CTpecca, 4eM MOAKOXKHBIN sxup [Pou et al.,
2007; Abraham et al., 2015; Neeland et al., 2019].

Bbuto mokaszaHo, 4To CcrocoOHOCTh K (PU3MYECKUM Harpys3Kam IpecKa3blBaeT CepieyHO-
COCYZIUCTBIE COOBITUSI U CMEPTHOCTH OT BCeX MPHUUMH y B3pocibix [Safdar et al., 2020; Harb et al.,
2021]. B To Bpems Kak TeCTHpOBaHHE Ha OETOBOM MOpOXKKE ¢ (U3MUECKON Harpys3Koil siBisieTcs
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HanboJiee 4acTo MPUMEHSEMBIM METOIOM, TOXKIIIBIC JIFOAU CTAIKHBAIOTCS ¢ OOJBIIUMHU OTpaHU-
YCHHMSIMH B CBOEH CIIOCOOHOCTH BBINIOJIHATH TecT Ha Oerooi aopoxke [Gill et al., 2000]. ToMX
MOJKET JIY4IIIE OTPa’kaTh CIOCOOHOCTh K MOBCETHEBHOW IESITEIHHOCTH U sBISETCs Ooliee mpak-
TAYHBIM JJTS OIICHKH ()YHKITMOHAJLHBIX BO3MOXKHOCTEH Y IMOXKHIIBIX JTroziei [Peeters et al., 1996].

BriBoabI

[IpoBenenHoe uccienoBaHUE MMOKA3aJlo, YTO MAIMEHThl C aOJOMUHAIBHBIM OKUPEHHUEM
UMEIOT OOJIbIIIee KOJIMYECTBO COCTOSIHUM, CBS3aHHBIX C MOBBIIICHHBIM PUCKOM CMEPTH OT Cepiaecd-
HO-COCYIMCTBIX OCJIOKHEHUH. Y TakuX MAIlMeHTOB CTaTUCTMYECKU 3HAYMMO Yalle BCTpedaercs
KypeHHe, THIIePIITUKEMHS], THIIEPTPUTIIUIIEPUACMUS, 00IIee OXKUPEHHE, CaXapHbIi 1uadeT, apTepu-
aJlbHasi TUMEPTEH3Us, UIEeMHYecKasi 0OJe3Hb ceplla U XpoHUYecKask 0OJe3Hb MOYEeK 3 CTaJMu.
[Tpu 3TOM mManueHTHl ¢ aOAOMHHATIHHBIM OXKUPEHHEM HMEIOT MEHBINE 3HAYCHUS SHIOTEIUii-
3aBUCHUMOM Ba30MJIaTalliH, YTO CBUJETEILCTBYET O HAPYIICHUN Y HUX (DYHKIIUU SHIOTEINHS.

B nony4eHHBIX B HACTOSIIIIEM HCCIICIOBAaHUH PE3y/IbTarax ObLIO MOKAa3aHO, YTO JUCTAHIIUS
B T6MX cHmKaeTcsi y MalleHTOB ¢ a0JIOMHHAILHBIM O)KMPEHUEM B CPaBHEHHH C JIMIIAMU 0e3
AO. CHmKeHHe dTOM AUCTAHIIUU KOppeIupyeT ¢ O6onee Hu3KuMu nokasarensimu I3B/] u mo3Bo-
JISieT PEeKOMEHI0BaTh MCIOJIb30BAHUE JAHHOTO (PYHKLIMOHAIBHOTO Te€CTa I OLEHKU CepIeUHO-
COCYIMCTOTO PUCKa, KOT/a OTpeaeiIeHrne (GYHKIIUH SHAOTEHS HEAOCTYITHO.

TO6MX MOXXHO MPUMEHSATH B aMOYIaTOPHBIX YCIOBUSAX HA MEPBUYHOM MPUEME 0 MOTyde-
HUS PE3YJIbTaToOB JIAOOPATOPHBIX U YIBTPA3BYKOBBIX METO/OB MCCIIEOBAHUS CEPALA U COCYNIOB,
0COOCHHOE 3HAYEHHUE €ro OmpesesieHrne MPUoOpeTaeT y Ul ¢ aOJJOMUHATIBLHBIM OXKHPEHUEM, KO-
TOpPBIE BXOAAT B TPYIINY MOBBIIIEHHOTO CEPACUYHO-COCYIUCTOTO PUCKA.
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XpoHuyeckasi HuieMu4eckas 00J1e3Hb cepaua.
K10 Hy:)x1aeTcsi B yCHJIEHMM AHTUTPOMOOTHYECKOM Tepanuu?
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AHHOTauus. B craThe paccMOTpEHO MOHSTHE «XPOHUYECKAsS UILIEeMHYECKass O0JIEe3Hb Cep/Iay, MOKa3aHbl
MEXaHU3MBbl €€ Pa3BHUTHS, ONHMCHIBACTCS OLIEHKA M JICYCHHE HIIEMHYECKOH OOJIE3HM cepAua, KoTopas
3HAYMUTENILHO U3MEHMIIACH 32 ToclieHee aecsatuierue. Mcenemyercs npobiema KOMOPOUIHOCTH, KOTOpast
SIBJISIETCSI BEChMa aKTyaJbHOM B KOHTeKcTe BeAeHus manueHTtoB ¢ UBC. PaccmaTpuBaroTcst eBporeicKue
pexoMeHmauu At komopouaaeix nanueHToB ¢ UBC mo neuenuro n npodummaktuke CC-3a0oneBaHuil y
naruedHToB ¢ CJI, pa3paboraHHBIE B COTPYOHHYECTBE C EBpomeiickoil accomuainueil Mmo W3yYeHUro
caxapHoro auabera. PaccMorpena HeoOxoauMocTs noOaBiieHHsT BTOporo antukoaryisiata k ACK mis
MAIMEHTOB C OCTPBIM KOPOHAPHBIM CHHIAPOMOM 0€3 BBICOKOTO PHCKAa KPOBOTEUEHHH IJIS UIMTEIBHON
BTOPUYHON NPO(UIAKTUKH. B HOBBIX pPEKOMEHAALMSIX OIMUCHIBACTCS HEOOXOAMMOCTh Ha3HAUYECHUS
kombOuHanmn HOAK u ACK y nmauuentoB ¢ C/l u peunanBupyromuM 3aboieBanueM nepudepudeckux
apTepuil HIKHUX KOHEYHOCTEM MpH YCIOBHUM OTCYTCTBHUSI BBICOKOTO pHCKa KpoBoTeueHus. [lokazana
pOIIb AaHTUTPOMOOTHYECKOH Tepamuu B JiedeHnHd OonbHBIX ¢ xpoHmdeckoil UBC. Ilokazano, komy
Ha3HAyvaeTcsl yCUIIeHHAas aHTUTpoMOoTHuecKast Tepanus npu UBC.

KiioueBnle ciioBa: XpOHHUYCCKasA HWIIEMHUYCCKasA 00J1e3Hb cepana, JICUCHUE, aHTI/ITp0M60TI/I‘IeCKa$I
TCparus, KOMOp6I/IILHL16 COCTOSAHUA, HIIEMHUYECKHUI PpHUCK

Jass uurupoBanms: Ilammna 1O.H., Bummnuesckmit B.M., I'pomuanxuit H.JM. 2022. Xponudeckas
unieMuueckas OoJe3Hb cepAmna. KTo Hykagaercs B YCHJICHWH aHTUTPOMOOTHYECKOH Teparum.
AxTtyanbHble pobaeMsl MeauiuHbL. 45 (3): 263-272. DOI: 10.52575/2687-0940-2022-45-3-263-272

Chronic Coronary Heart Disease.
Who Needs Enhanced Antithrombotic Therapy?

Julia N. Panina ', Valerii I. Vishnevskij 1", Nikolai I. Gromnatskij 2
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95 Komsomolskaya St., Orel 302026, Russia
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Abstract. The article considers the concept of «chronic coronary heart disease», shows the mechanisms
of its development, describes the assessment and treatment of coronary heart disease, which has changed
significantly over the past decade. The problem of comorbidity, which is very relevant in the context of
the management of patients with coronary heart disease, is investigated. The European recommendations
for comorbid patients with coronary heart disease for the treatment and prevention of CV diseases in
patients with DM, developed in cooperation with the European Association for the Study of Diabetes
Mellitus, are considered. The necessity of adding a second anticoagulant to acetylsalicylic acid for
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patients with acute coronary syndrome without a high risk of bleeding for long-term secondary prevention
is considered. The new recommendations describe the need to prescribe a combination of new oral
anticoagulants and acetylsalicylic acid in patients with DM and recurrent peripheral artery disease of the
lower extremities, provided there is no high risk of bleeding. The role of antithrombotic therapy in the
treatment of patients with chronic coronary heart disease has been shown. It is shown who is prescribed
enhanced antithrombotic therapy for coronary heart disease.

Keywords: chronic ischemic heart disease, treatment, antithrombotic therapy, comorbid conditions,
ischemic risk

For citation: Panina J.N., Vishnevskij V.l., Gromnatskij N.l. 2022. Chronic Coronary
Heart Disease. Who Needs Enhanced Antithrombotic Therapy? Challenges in modern medicine.
45 (3): 263-272 (in Russian). DOI: 10.52575/2687-0940-2022-45-3-263-272

BBenenune

Tepmun «crabunpHas umemuueckas 6one3ns cepauna» (CUBC) ywacto ucmonb3yercs
KaKk CHHOHMM XpOHHUYecKol umemuuyeckoi 0omne3nu cepana (XMbC) u oxBaTbiBaeT MHOXKeE-
CTBO COCTOSIHMM, KOHEUHBIM PE3yJIbTaTOM KOTOPBIX SIBIISIETCSl MOBTOPSIOIIEECS HECOOTBET-
CTBHE MEXy MOCTAaBKOH M MOTPEOHOCTHIO MHOKapAa B KHCIOpOJE. JTO Hambojee 4acto
Ha0II0aeTcsl, KOrja AMUTeIbHAsl aTepOCKIepOTHYECKast OOCTPYKIUS B SMUKAPAUATBbHBIX KO-
POHAPHBIX APTEPHUSX MPUBOJIUT K IIIOXOMY KPOBOTOKY M HIIEMHH B JUCTAJILHOM HAIpaBiie-
Huu. OJHAKO 3TO HE €UHCTBEHHBIN MexaHu3M. PaznuuHblie maTopU3NOIOTHUYECKHUE MPOoIec-
ChI, TaKMe KaK Ba30CIa3M KOPOHAPHOUW apTepuu, AUCHYHKIUS MUKPOIUPKYIISIIUHA UITH BPOXK-
JIEHHbIE aHOMAJIMU, MOTYT BBI3BIBAaTh TAaKOE€ YK€ HECOOTBETCTBHE CIPOCA U MPEIOKECHUS U
OPUBOJUTH K XPOHHUYECKOU moBTOpstomieiicsa nmemun [ Stankovic, 2009; Anantha-Narayanan
et al., 2019; Dababneh, 2022].

CornacHo peKOMEHAAIHSIM AMEpHUKaHCKOTO KOJUIe KA KapJIHOJIOTOB
(AKK)/Amepukanckoit kapauonorudyeckoi accomumanuu (AKA) 2012 roma, craOumbHas
uIeMuyeckas 00Jie3Hb cepJilla BKIIOYAET B3POCIBIX C M3BECTHOW HMIIEMHYECKON O0O0JIE3HBIO
cepana (UBC), y KoTopsIX ecTh CTaOMIbHBIE OONEBbIE CHHAPOMBI (HAIpUMEpP, XPOHUUYECKAS
CTEHOKapus), WIN y JI0Jel ¢ HOBOM 00Jie3HbIO cepilia — Hayayio OONHM B TPYAH C HU3KUM
pUCKOM (HampuMep, HecTaOuIbHAsI CTEHOKApAMS ¢ HU3KUM PUCKOM). beccuMnToMHbIe maru-
€HTBI, KOTOPBIM OB TIOCTABJICH TUArHO3 ¢ MOMOIIbI0 HEHMHBA3HBHBIX METOJOB WIIH Y KOTO-
PBIX CUMIITOMBI aJIeKBaTHO KOHTPOJIUPOBATUCH MEAUIIMHCKUMU CPEICTBAMU HJIM TOCHE TO-
cleAyromIeil peBacKyIsapu3aliu, TAK)Ke CIYUTAIOTCS UMEIOIIUMH CTAaOMIbHYI0 UIIEMUYECKYIO
00JIe3Hb cepla.

Crnenyer paznuyaTh CTaOMIBHYIO HIIEMUYECKYIO0 00JI€3Hb cepAla U OCTPhId KOpOHAPHBIN
cunzpom (OKC), korma 6osiee ocTpoe MPOSBICHUE C MOBBIIIEHUEM TPOIMOHUHA (T. €. UHPAPKT
MUOKapa) Wik 0ollb B TPyIW y MAIMEHTOB BBICOKOTO pHCKa O€3 MOBBIMICHHS TPOIOHWHA
(T. €. BBICOKHH PUCK) TpeOyeTcs i quarHocTuku. Cieayer TakKe YIIOMSHYTh, YTO Y TaIl[ieH-
TOB CO CTaOWUIBHOHN HIEMHUYECKOW OO0JIE3HBIO CepAlla MOXKET Pa3BUTHCS XPOHHUYECKOE, MEJ-
JICHHOE YXY/IICHHE CHMITTOMOB CTEHOKAPJHUH, YTO YACTO JICIYUTCS MEIUKAMEHTO3HO, WIIH MO-
xkeT pa3Buthcss OKC, uyto morpebyer cpodHoro BMmemiaTeiabcTBa. CienoBaTeIbHO, BO3MOXK-
HOCTh OTJIMYHUTH CTAOWMIIbHYIO HIIeMUYecKyro Oose3Hb cepama or OKC B crekTpe aTepockie-
poruyeckoii UBC umeer nepBoctenenHnoe 3HaueHue [ Kereiakes et al., 2009; Choi et al., 2021;
Shafeghat et al., 2021].

AHanu3 COBPEMEHHBIX UCTOYHUKOB

Haubonee yactoif mpuyrHON XPOHWYECKOW WIIEMHH SIBISIETCS OOCTPYKIUS KOPOHAPHOM
apTepuu, BTOPHYHAs 10 OTHOLICHHUIO K aTepoCKIepoTHYecKkoMy 3aboseBaHuio. HeqaBHO BBISB-
JIEHHOE 3a00JIeBaHUE, Yallle ONMCHIBAEMOE y MALMEHTOB JKEHCKOIo I0Ja, IPEACTaBiIsIeT co0oil
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SHIOTETHAIBHYIO TUC()YHKIHUIO WM HAPYIICHUE PETYISIIUA MUKPOLMPKYJIISIIIUU, IPUBOAIIEE K
CXOJIHBIM CHUMIITOMaM, HO 0€3 HaJluuus 3HauYUTeJIbHOI0 CTeHO3a Ipu aHruorpaduu. Menee pac-
IIPOCTPAHEHHAsl 3TUOJIOTUS BKJIKOYAET KOPOHAPHBIN Ba3ocnasMm (creHokapaus IIpunnmerana) u
KOpOHAapHbIE AHOMAJINH, KOTOPbIE PEIKO MOT'YT IPOSBIATHCS CX0XKENH KapTUHOM.

Haubonee kinaccuueckuM MpOSIBIEHUEM SIBISIETCS CTEHOKAPAUs, P KOTOPOH MAIlMEHTHI
MOJATBEPXKJIAIOT JUCKOM(POPT B TPYyAH, YacTO JIEBOCTOPOHHMM, KOTOPBIH BO3HMKAaeT IpU
HANPSDKEHUU WM SMOIUAX M 00JIeT4aeTcs OTABIXOM WM HUTporiuinepuHoM. Onucanue caMmo-
ro AuckoMdopra B rpyau MOXKET BapbHUPOBATHCS OT TAXKECTH 10 AABJICHUS, CAABIMBAHUS WIH
CTecHEeHHus. Takke JOBOJBHO 4YacTO ObIBACT Hppajuanus B JIEBYIO PYKY, ILICIO WM 4e-
mocThk. Hannuue «60am» B rpyiu camo 1o cede, BOCIPOU3BOAMMOCTh IIPH HaJIblIalluy, Bapua-
OENBPHOCTD MPH JABIXaHUM WM TOYHAS JOKANU3alus y MaIllMeHTa CHUXKACT BEPOSTHOCTD HIIe-
muu [Ameri et al., 2021].

[TaneHThl Tak)ke MOTYT MMETh «IKBUBAJICHTHBIC CTCHOKAPIUM» CUMITOMBI, KOTAa JWC-
KOMGOPT B IpyJld HUKOI/Ia HE MPOSBISAETCSA, & BMECTO 3TOTO BO3HUKACT OABIIIKA IpU (usnde-
CKOI Harpy3ke Wiu Ipyrue aTUUYHbIE CUMIITOMBI, KOTOPBbIE BOSHUKAIOT BO BPEMs YIIPaKHEHUI
Y OIPAaHUYMBAIOT UX (PYHKLIMOHAIbHbIE BO3MOKHOCTH. TUIIMYHBIMU (PaKTOPAMU PUCKA SBIISIOTCA
MIOXKUJION BO3PACT, KEHCKHM MoJl U Auader. PakTHUeCKH THXasi HIIeMusl (WM TUXUHA WHPapKT
MHOKap/a) — He PeJIKOe SBJICHHE B MOIMYJISALMH CEeTO/IHS.

BpeMeHnHO cTaOwmibHasi CTEHOKApAUs OTIMYAETCS OT HECTaOMIBHOW CTEHOKApIUHU IO
XPOHHYECKOMY TEUYEHHUI0 U BOCIPOU3BOJUMOCTH MNpHU (usnueckoi Harpyske. CHMITOMBI
OOBIYHO AJISATCSA B TEYCHHE HECKOJIBKHX MHUHYT (2 HE CEKyHJ MM YacoB) MOCJIE HArpy3KH,
IpexJie YeM MCUE3HYT Iociie oT/bIXa. Eciu cTabuinbHbI XpOHMUECKHUH XapakTep CTEHOKap-
MU MEHSeTCs, KOIr/la OHa BO3HUKAET MPU MEHBIIMX HArpy3kax, JAJUTCS JOJbIIE UK CTAaHO-
BUTCA OoJiee TsKEI0M, HEOOXOJAMMO CPOYHO MPOBECTH OOCIeIOBaHUE Ha MpEeAMET HecTa-
OMJIBHON CTEHOKap/AUH.

Knunndecku, ecnu coOarogaroTcst Bce Tpu Kputepus (00Jb 3a TPyIUHOM, BOSHUKAIOIIAS
IpYU HaNpPsOKEHUHM U OMOLMAX, 00JerdeHHas OTIbIXOM WJIM HUTPOTJIMLIEPUHOM), 3TO CUUTAETCs
TUMUYHOM CTEHOKapAue. JTo ompeleseHue MoApa3yMeBaeT BHICOKYIO BEPOSTHOCTh HMIIEMU-
yeckoi 00JIe3HU cepAla Kak MPUYMHBI AUCKOM(OpTa B TPyau B MPaBUIBHOM KIMHUYECKOM
KOHTEKCTE.

CrabunbHasg uIeMHyeckass OOJIE3Hb cepilla TakkKe MOXeT MPOTEeKaTh MOJHOCThIO Oec-
CUMIITOMHO, ¥ Ha CaMOM JieJIe MCCIIeJ0BaHus JI0Ka3alli, YTO aTepOCKIepOTHYECKOe 3a0oJieBa-
Hue, Haubosee yacTelil mpenmectBeHHUK MIBC, HaunHaeTcs B IeTCTBE U pa3BUBAETCS B TEUCHHE
JECSITUIIETUH, B TEUEHHE KOTOPBIX MAIUEHTHI MOJIHOCThIO O€CCUMNTOMHBL. CUMITOMBI, €CIIH Ta-
KOBBIE MMEIOTCS, MOT'YT pa3BUThCS TOJBKO TOCJE TOro, Kak 0O0JIe3Hb JIOCTUTHET KPUTHUECKOU
CTENEHHU, KOI/1a 00CTPYKIIMS KOPOHApHOU apTepuu cocrasiisieT He MeHee 50 % mpocseTa cocya.
B Teuenue 3Toro nepmoja KIMHULKMCTHI TOJKHBI OyIyT MPOSBIATh MHUIIUATUBY NPU CKPUHHHTE
MAIMEHTOB C MPOMEKYTOUHBIM WJIM TOBBIIIEHHBIM PHUCKOM, YTOOBI HayaTh TEPANUIO paHbIle
[Knecosa u np., 2022; Levy et al., 2019].

[IpoGnema KOMOPOUAHOCTH SIBISIETCS] BEChbMa aKTyaJbHOM B KOHTEKCTE BEICHHUS IMallleH-
toB ¢ UBC [Ilanuna u np., 2021]. ConyrcTBytomiue 3a001eBaHusl, TaKue KaK caXxapHbIi quader
(CH), uro cioyuaetcst y 28 % OonbHbIX, HapymeHue ¢ynkuuu nouek — B 41 %, XCH — B 51 %,
3aboneBanus nepudepudeckux aprepuii (3[1A) — B 10-15 %, moTeHIUPYIOT BEpOSITHOCTh CEp-
nedHo-cocyaucThix (CC) ocoKHEHUH y U] BBICOKOT'O PUCKA, B YACTHOCTH U3-3a MEPEHECEHHO-
ro uapapkra muokapnaa (MM) B nomonHeHue K UMeromeMycs 6a30BOMY BBICOKOMY pUCKy. Ilpu
3TOM BEPOSTHOCTH aTepoTpoMOOTHUECKUX coObITHH y nanuenToB ¢ UBC n xomopbuaHoctu cy-
IIECTBYET, JJa)ke HECMOTPSI HAa ONTUMHU3UPOBAHHYIO aHTUTPOMOOLIUTAPHYIO TEPANUIo, U COCTaB-
nsiet okogio 4-5 % B rox [Hiatt et al., 2017; Kamyshnikova et al., 2021].

B mHuoronenTpoBoe uccienoanue CAPRIE, rne uzydanu xkiauHHYecKy0 3G(HEKTUBHOCTh
KJIOMUJIOTpeNs B BHJAE MOHOTepanuu y OonbHbIX XpoHudeckoi WBC, Obu10 BKIIOYEHO
19 185 yenoBek ¢ KIMHUYECKMMHU MPOSBICHUSIMH aTepockieposa, Hampumep, VM, umemunye-
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CKHI MHCYIIBT, IOpakeHue nepudepudeckux aprepuid. [lanuerTs! momydanu 75 Mr/cyT. KIOMH-
norpens win 325 mr/cyr. aneruincanuimioBoid kucinotel (ACK) B teuenue 1-3 ner. Kionmmo-
rpea NpUBOJIMI K HEOOJIBIIOMY, HO JOCTOBEPHOMY CHMKEHHIO YaCTOTHI HOBBIX MIIEMHYECKHX
ocnoxHeHnuit (MM, nmemudeckoro nuHcynbta, cMmeptu mo CC-npuuynHam). OTHaKO, HECMOTPS Ha
IIOJIyUYEHHBIE PE3YJIbTAThl, U3-32 CTOUMOCTH KJIOMUAOIPENs Tepanueil NepBoi JUHUU B PEKOMEH-
nanusix ocraercs ACK, a kiomuporpen paccMmaTpuBaercs B ciiydae HemepeHocumoctn ACK
(ESC, 2019) [Frelinger et al., 2013; Dayoub et al., 2019].

B npocnekTHBHOM MHOTOLEHTPOBOM PaHIOMHU3MPOBAHHOM JIBOMHOM CIJIETIOM ILIanebo-
koHTponupyemoM uccinenosannn CHARISMA, nposenenHoM Ha 6a3e 768 neHTpoB B 32 crpa-
Hax, u3ydaiau 3¢QGEeKTUBHOCTh M Oe30MmacHOCTh Tepanuu kiomuuporpenem (75 mr/cyr.) + ACK
(75-162 mr/cyT.) o cpaBHeHuto ¢ ucnoib3oBanueM ACK + mianedo s npegorpamenus CC-
coObITuii. [To nanHbIM cybaHanu3a y MalueHTOB BRICOKOTO pUCKa, KOMOWHAIMS KIOMHIOTPENS U
ACK okazanace 3¢ ¢pextuBHON. BONMbHBIM, KOTOPHIM OBUIO MPOBEIEHO CTEHTHUPOBaHME, Ha3Ha-
YalT JBOMHYI0 aHTUTpoMOoTHuecKyro Tepanuio ACK u kinonugorpenem, KOTOPYIO, NMPHU yCI0-
BUHM €¢ HOPMAJIbHOM MEePEeHOCUMOCTH, MOKHO MPUMEHsATh B TeueHue 2—3 ser [Kouerkos et al.,
2019; Poiitoepr et al., 2020; Andrade et al., 2018; Knuuti et al., 2020].

CornacHo pesynbratam uccienoBanusi PEGASUS-TIMI, noGaBnenue Ttukarpenopa k
cranaapTHoi Tepanuu ACK y manueHToB ¢ epeHeceHHbIM MPUMEPHO JBa roAa Hazaa MM npu-
BOJIWJIO K CHMKEHUIO Ha 15 % pasButus nosroproro UM, uncynsra mim CC-cmepTr (TIepBUY-
Hasi KOHEYHasl TOYKa) Mo CpaBHEHUIO ¢ TeMH, 4yTo nonydyanu ACK (mepuon HabmroaeHus cocra-
BuII B cpeaneM 33 mecsia) [Dellborg et al., 2019].

Opnnako HaMOONBIIMK MHTEpPEC B paMKax OCBEIIAEMOIN TEeMbI MPEICTABISIOT PE3yNbTaThI
uccienoanusi COMPASS. Ono 0b110 MOCBAILIEHO U3YYEHUIO Ba30MPOTEKTOPHBIX 103 PHUBAPOK-
cabana B monyisinuu 60onpHBIX MBC ¢ pa3snuuHbIMU COMYTCTBYIOIIMME NaTojorusmu: 69 % ma-
[IUEHTOB MMEIU MepeHeceHHbI nHpapkT, 62 % — mopa)keHue HECKOJBKHX KOPOHAPHBIX COCY-
noB, 37 % — CIl, 23 % — CH, 22 % — napymenus ¢ynkuuu nouek, 20 % — OITA. Bcero 0b110
npusneueHo 27 395 mamuentoB ¢ MBC/OITA nHa 6aze 602 wuccieqoBaTeNnbCcKUX IEHTPOB
B 33 crpanax mupa. CpenHuii neproa HabIIOACHUS COCTaBIII 23 Mecsiia Ha MOMEHT JIOCPOYHOTO
3aBEpILEHUs UCCIIEJOBAHNUS M3-3a2 OYEBUTHOTO 3HAUUTEIBHOTO MTPEUMYIIECTBA B 3PPEKTUBHOCTH
KOMOMHAIMM Ba3ONpPOTEKTOPHOM 103kl puBapokcabaHa 2,5 mr aBa pa3a B cyTku ¢ ACK mno
100 mr/cyt. Hag monotepanueir ACK [Valgimigli et al., 2018].

PuBapokcaban B xomOmHamuu ¢ ACK noctoBepHO cHmkanm yactoty pazButus CC-
cobbiTuil (Ha 26 %) y nmanuento ¢ MbC. Kpome Toro, Habar0aa10ch JOCTOBEPHOE CHUKEHHE
pHYCcKa CMepTH OT JItoOoi MpudyuHbI Ha 23 %.

[TpeumymiecTBO B 3((eKTUBHOCTH MCIOJIb30BAHUS yKa3aHHONM KoMOMHanuu Obuia Of-
HOpoaHOUM BO Bcex moarpynmnax juil ¢ UBC. Cnexyer oOTMETUTh M TO, YTO BCE MAIMEHTHI B
MCCIIEJOBAHUH NOJIy4aIl COBPEMEHHYIO TMITOIUINIEMAUECKYIO U TUIIOTEH3UBHYIO TEPAIUIO.
WTak, 1OCTUTHYThlE€ CHUKEHUS PUCKOB HEOJIArONpHUATHBIX COOBITUI IPU MPUMEHEHUU PUBa-
pokcabana ¢ ACK n006aBisioTcs K MOJb3€e KOHTPOJIS IpYruxX (PakTOpPOB MPOTPECCUPOBAHUS
aTepocKiepo3a. YKa3zaHHOE JIeYeHHE MoKazaHo mpexiae Bcero namueHtam ¢ MbC BbIcOKOro
pucka (CZI, CH, XBII, OITA). Oxu nosy4aroT HauOOJIBIIYIO MOJIb3y OT COBMECTHON Tepanuu
puBapokcabanoMm u ACK B Teuenme > 12 mecsieB, MOCKOIbKY pUCKH cepbe3nbix CC-
COOBITHI TPOJOIKAIOT YMEHbINATHCS, TOTJAA KaK BEPOATHOCTh DPAa3BUTHUA KPOBOTEUECHHI
OCTaeTCsl HU3KOM.

OTu pe3ynapTaThl HAIIM OTPa)KEHHE B HOBBIX ycTaHoBKax ESC, rae ormeuaercs, uTo y na-
IIUEHTOB C BBICOKMM PUCKOM HMIIEMUYECKUX COOBITUN U 0€3 3HAYUTENbHON BEPOSATHOCTU KPOBO-
TEUEHUS Ui JUIMTEIbHOW NMPO(UIAKTUKH CIEAyeT paccMaTpuBarh J100aBJIeHHE BTOPOTO aHTHU-
tpomboTrueckoro mpenapara Kk ACK (kmacc I, ypoBens nokaszarensaoctu A) [Zhao et al., 2018].
Taxke Takyro TepaneBTHMUYECKYIO TAKTHKY MOKHO PAacCMaTpHUBATh Yy OOJBHBIX, MUMEIOIIUX IO
KpaiiHeil Mepe yMepeHHO MOBBIIIEHHBIA PUCK HIleMU4eckuX coObITHil (kiacc 1Ib, ypoBenb no-
Ka3aTeJIbHOCTH A).
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[TanmeHT BBICOKOTO MIIEMHYECKOrO PUCKa — 3TO TOT, KTO uMeeT auddy3HOe MHOTOCOCYAH-
CTOE€ MOPAKEHHsI KOPOHAPHBIX apTepuil U XOTs Obl OJMH U3 cieayronux gakropos pucka: CJI, Tpe-
Oyroumii MearKaMeHTo3Hou Tepanuu, peuuanB M; OITA; XBII ¢ pacyeTHO# cKOpOCTHIO KiITy0O0U-
xoBoii dumbTparmu (pCK®) 15-59 mn/mMuna/M?. Y HalMeHTa yMEpPEeHHOTO PHCKa HMEeTcsl 1o Kpaii-
Hell Mepe OMH U3 CleayromuX (pakTopoB: MHOrococyaucToe/ muddysHoe nopaxxeHue KOpOHapHBIX
aprepuii, CJI, TpeOyrommii ¢dapmakonorunueckoro jeuenus; OIIA; CH; XBII ¢ pCK®
15-59 m/mun/m? (kimace 1Ib, yposens nokasarensaocta A) [Andreini et al., 2018; Brener et al., 2018].

Pexomenpanuu st komopouansix nauueHtoB ¢ MbC nmonreepxaaroT Takxke OOHOBIEH-
Hble eBpomneiickue ycranoBku ESC mo nedyenuto u npodunakruke CC-3a00eBaHui y MalueH-
toB ¢ CJl, paspaboTanHbie B coTpyaHuuecTBe ¢ EBporeiickoii accorpanueit mo u3y4eHuro ca-
xapHoro auabera (EACH) (ESC/EASD, 2019). B wacTHOCTH, Yy JIUIl C XPOHUYECKUM HITU OCT-
PBIM KOPOHApHBIM CHHJIPOMOM 0€3 BBICOKOTO PHCKa KPOBOTEUYEHMH JIJISl AJIUTEIBHON BTOpUY-
Hoit podpumnakTuku K ACK cienyer 106aBisTh BTOPOH aHTUKOATYISIHT (Kiace I, ypoBeHs 10-
kazareiabHOCTH A). [Ipu 3TOM BBICOKMIA PUCK KPOBOTEUEHUS OMPENETSAIOT KaK HAaTu4he BHYT-
PUYEPETIHOIO KPOBOUBIHUSHUS WIM UIIEMUYECKOTO MHCYJIbTa (IO OAHOrO Mecsiia), HeaBHEro
KEITYAOYHO-KUIIEYHOTO KPOBOTEUEHUS WM aHEMHUM H3-3a BO3MOXHOW MOTEPU KPOBU B pe-
3yJbTaTe TAaKOIO KPOBOTEUEHHUSI, IPYTUX >KEJIyIO0YHO-KUIIEUHbIX 3a00J€BaHUl, CBSI3aHHBIX C
MOBBIIICHHBIM PUCKOM KPOBOTEUEHHUSI, IEUEHOYHON HEJIOCTATOYHOCTH, TEMOPPAruIecKOro JIu-
aTe3a WIM KOaryJollaThH, a TakKe IPU CTAPUYECKOM BO3PACTE WM MOYEYHOW HEIOCTATOYHO-
CTH, TpeOyroIIel nuanusa.

OTaenbHO B HOBBIX PEKOMEHIAIMSAX MOTYCPKUBACTCS MM0JIb3a MPUMEHEHUsT KOMOWHAIIUN
puBapokcabana B 03¢ 2,5 mr aBa pasa B cytku u ACK no 100 mr/cyr. y nanuentos ¢ C/] u pe-
UUIUBUPYIOMINM 3a00J1eBaHIeM nepudepruueckux apTepuil HIDKHUX KOHeUHOCTel. B Hux Takxke
CIIeyeT PacCMOTPETh NPUMEHEHUE YKa3aHHOM KOMOMHAIIMU, €CJIM HET BBICOKOI'O pUCKa KPOBO-
teyeHus (kiacc [, ypoBeHb 1okazarenbHoCTH B).

BriBoabI

BepositHOoCTh aTeporpomMboTHUECKHX coObITHH y mauueHToB ¢ MBC m komopOugHocTH
CYLIECTBYET Ja’K€ HECMOTPS HAa ONTUMHU3UPOBAHHYIO aHTUTPOMOOIIUTAPHYIO TEPATHIO.

VY nmanueHToB BBICOKOro pucka komOuHanus kionuporpens u ACK okasanach 3pQexTus-
HOM. BoNbHBIM, KOTOPHIM OBIJIO IPOBEJEHO CTEHTUPOBAHNE, HA3HAYAIOT ABOMHYIO aHTUTPOMOO-
tnyeckyro Tepanuio ACK u kionuporpeneM, KOTOPYyO, IPU YCIOBUU €€ HOPMAJIBHOHN MEPEHO-
CUMOCTH, MOXKHO NTPUMEHSTh B T€UEHHE 2—3 JIET.

Jlo6aBneHue Tukarpenopa k crangaptHoi tepanuu ACK y maiueHToB ¢ IepeHeCeHHbIM
MpUMEpHO JBa rojaa Hazax UM npuBoauio K cHkeHuto Ha 15 % pasButus nostopHoro MM,
nHcynpTa uim CC-cMepTH 10 CpaBHEHUIO ¢ TeMH, 4To nosydanu ACK.

VY nmanueHToB ¢ BBICOKUM PUCKOM HIIIEMUYECKUX COOBITUN U 0€3 3HAUUTEIbHON BEPOSITHO-
CTHU KPOBOTEUEHHS JUISl JUIUTEIbHOM MPO(QUIAKTUKHU CIIEYeT pacCMaTpUBaTh J0OABIEHHE BTOPO-
ro antutpomOotruueckoro npenapara k ACK. Taxxe Takyio TepaneBTHUECKYIO0 TAKTHKY MOKHO
paccMaTpuBaTh y OOJIBHBIX, HUMEIOIIUX 110 KpaifHe Mepe yMEepEeHHO MOBBIIIEHHBIN PUCK UIIEMU-
YEeCKUX COOBITHH.

Taxum oOpa3om, komOuHanus puBapokcadbana 1 ACK — elMHCTBEHHBIH MTOJIX0/] B JICUCHUH
NBC ¢ npuMeHeHNEM aHTUKOAryJIsHTa U aHTUTPOMOOLIUTAPHOIO CPEJICTBA C JOKAa3aHHBIM 3Ha-
YUTEIbHBIM CHI)KEHHUEM PHCKa CMEPTH OT JIFOOON MPUYHHBL.

Ee ucnonp3oBanue cnocoOcTByeT yMmeHblIeHUIO BeposiTHocTH CC-cobbiTHii (Ha 26 %) u
oO1eit netanpHOCTH (Ha 23 %) o cpaBHeHMIO ¢ MoHOTepanueit ACK B monmynsuuu nanueHToB ¢
HBC. Oto cymecTBeHHOE M3MeHEeHHUE 1moaxoa K Tepanuu MbC 3aHs10 Ba)kHOE MECTO B OOHOB-
neHHbIXx pexoMmenaanusx ESC. Bueapenue Takoii KOMOMHUpPOBAHHOM Tepamuy B €XKETHEBHYIO
MIPAKTUKY MO3BOJUT HE TONIbKO npeaynpeauts CC-coObITHS, HO U COXPAaHUTh MHOTHE KU3HU Ta-
nuentos ¢ UBC.
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IIposiB/ieHHE arpaHyJIONMTO3a B MOJOCTH PTA
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AnHoTanus. OcTphlil arpaHyIoOIUTO3 — PEIKOEe, MOTEHIIHAIBHO OMAcHOe JAJIS )KU3HHU COCTOSHUE, KOTOpOe
b6onee wem B 70 % ciydaeB CBSI3aHO C TPHUEMOM JIEKapCTB. ATPaHYJIOIUTO3 XapaKTephU3yeTcs
KoJmaecTBoM repudepudecknx Herpodunos < 0,5 x 109/n. B Hacrosimee BpeMs B CBS3H C MIUPOKAM
HCIOJB30BAaHUEM B JIEUeOHOM IMPAKTHUKE HHTOTOKCH‘-ICCKOﬁ TCpaln, a TAaKXKC IMOABJICHUCM 0OJIBIIIOTO
KOJIMUECTBA HOBBIX (DapMaKOJOTMUECKHX CPEJICTB YacTOTa CIy4aeB arpaHyJlIoOLUTO3a 3HAYUTEIBHO
YBENUYMIAch. XOTS [AaHHYI MATOJIOTHI0O MOXKHO BCTPETHTh JocTaTodyHo penako (1 ciydail Ha
1 200 genoBek), Takue ee MNpOSIBICHHS B MOJOCTH PTa, KaK SI3BEHHO-HEKPOTHMYCCKHH THHTHBUT H
CTOMATUT, I'CPICTUYCCKUC BBICHIIIAHHA, HECKPO3 MHUHIAJIWH, INOABUKHOCTDH 3y6OB SIBIIAIOTCA CepBCSHOﬁ
npobiaeMoil A Bpada-CTOMAToJIora, NPUHUMAIOIET0 y4yacThe B JICUCHHHM JAaHHOTO 3a00JieBaHMSL
B nanHo#i cTatee OyaeT paccCMOTPEH KIMHUYECKHH CiTyyail MproOpEeTeHHOTO arpaHyJIOIHUTO3a MalMeHTKH
MOJIOJIOTO BO3pacTa Ha OHE MpHeMa TUPEOCTATHKOB, C IPKUMU MPOSBICHUSIMH 3a00JI€BaHUS B ITOJIOCTH
pra. JleueHue u AMArHOCTHKA MPOBOJMIOCH COBMECTHO BpadaMH I'eMaToJIOTaMH, SHIOKPWHOJOTaMH U
CTOMATOJIOTaMH Ha OCHOBAaHMM OCMOTpa, >Kajlo0, THIATEIbHOro cOOpa aHaMHE3a M Pe3yJbTaTOB
JIOTIOJIHUTEINIBHBIX UccliefioBaHuii. HecMoTpst Ha TO, 4TO HPUOOPETEHHBIN arpaHyJIOIUTO3 — JOCTATOYHO
penkoe 3abosieBaHUEe, ONMCAHHBIC AITOPUTMBI IPOBEJCHHON PabOTHI, MOAKPEIUIEHHBIE (DOTONPOTOKOIOM
W pe3yiabTaTaMH JedeHHs, OyayT akTyalbHBl AJsl Bpauei-CTOMAaTOJIOTOB BCEX CHELHAIbHOCTEH, A
(hopMHPOBaHUS KITMHUYECKOTO MBILIUIEHUS 1 HACMOTPEHHOCTH.

KiioueBble cjioBa: arpaHyJjionuTo3s, SISBCHHO-HerOTI/I‘-IeCKI/Iﬁ TUHTUBUT, TUPCOCTATUKH, TUAMA30JI

Jas nutupoBanus: Kocrtuonora-Oon U.A., Cumanosckas O.E., Tpynun I.A., IloctHukoB M.A.,
Mupontok O.A. 2022. IIposiBieHne arpaHyJIOLMTO3a B IOJIOCTH pTa (CiIydail U3 KIMHUYECKOH MPAKTUKY).
AxTtyanbHbie podaeMsl meauiabl. 45 (3): 273-280. DOI: 10.52575/2687-0940-2022-45-3-273-280

Manifestation of Agranulocytosis in the Oral Cavity (Clinical Case)

Irina A. Kostionova-Ovod"*, Oksana E. Simanovskaya ', Dmitrii A. Trunin“*,

Mihail A. Postnikov'*, Oksana A. Mironyk
Samara State Medical University,
89 Chapaevskaya St., Samara 443099, Russia
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Annotation. Acute agranulocytosis is a rare, potentially life-threatening condition that is associated with
taking medications in more than 70 % of cases. Agranulocytosis is characterized by the number of
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peripheral neutrophils < 0.5 x 109/1. Currently, due to the widespread use of cytotoxic therapy in medical
practice, as well as the emergence of a large number of new pharmacological agents, the frequency of
cases of agranulocytosis has increased significantly. Although this pathology can be found quite rarely
(1 case per 1 200 people), its manifestations in the oral cavity such as ulcerative-necrotic gingivitis and
stomatitis, herpetic rashes, necrosis of the tonsils, tooth mobility are a serious problem for a dentist
involved in the treatment of this disease. This article will consider a clinical case of acquired
agranulocytosis of a young patient against the background of taking thyrostatics, with vivid
manifestations of the disease in the oral cavity. Treatment and diagnosis were carried out conscientiously
by hematologists, endocrinologists and dentists, based on examination, complaints, careful collection of
anamnesis and the results of additional studies. Despite the fact that acquired agranulocytosis is a rather
rare disease, the described algorithms of the work carried out, supported by a photoprotocol and the
results of treatment, will be relevant for dentists of all specialties, for the formation of clinical thinking
and observation.

Keywords: agranulocytosis, ulcerative-necrotic gingivitis, thyrostatics, thiamazole

For citation: Kostionova-Ovod I.A., Simanovskaya O.E., Trunin D.A., Postnikov M.A., Mironuk O.A.
2022. Manifestation of Agranulocytosis in the Oral Cavity (Clinical Case). Challenges in Modern
Medicine. 45 (3): 273-280 (in Russian). DOI: 10.52575/2687-0940-2022-45-3-273-280

BBenenune

Arpanynonutos (Tsokenasi popMa HEUTPOIIEHUN) SIBJISAETCS PEIKUM, YTPOKAIOUIUM KU3HU
cocTosHHEM. B €ro ocHOBe JIEKHT CHUKEHHME YPOBHS IeHKOIMTOB B kpoBH no 1 x 10%m:, a
MMEHHO 32 cueT (ppakuuu rpanynonuToB. [1o MpoNCX0XKIEHUIO arpaHyIoUTO3 AT Ha BPOXK-
JICHHBIN, 00YCIIOBICHHBIN T'€HETUUYECKON MPEAPaCION0KEHHOCThIO (BCTpEeUaeTcsl KpailHe peaKo)
u npuodperennsiii [Kilig et al., 2020; Lopez et al., 2021; Zhu et al., 2021]. Beiaensror Mueno-
TOKCHYECKYIO (B pe3ysIbTaTe BO3JCHCTBUS HA OPTaHU3M HOHU3UPYIOMIETO M3TYYCHHS, IIATOTOK-
CHUYECKHX TpernapaToB, MapoB OeH301a U JIp.), ayTOUMMYHHYIO, TallTEHOBYIO (JIEKAPCTBEHHYIO) U
UAMONATHYECKYI0 (OPMbI IPUOOPETEHHOTO arpaHyjiloLuuTo3a. MexaHu3Mbl pa3BUTHs IpUOOpe-
TEHHOW HEUTPOIEHUH, B TOM YHCIE U KpailHero ee BapuaHTa — arpaHyJIOIUTO3a, BKIIOYAIOT
HapyIIeHUE TMPOIYKIIMH TPAHYJIOIMHUTOB WIH MX pa3pylieHHe. JTO MAaTOIOTUIECKOE COCTOSHHE
BCTPEUYAETCs TIOCTATOYHO peako, 1 cimydait Ha 1 200 yenoBek. JKeHIIMHBI CTPalatOT arpaHyJIoLu-
TO30M B 2 pa3sa yaie myxurs [Lhomme et al., 2015; McCulloch et al., 2021; Schinz et al., 2021].

JlexapcTBEeHHO-MHAYIIMPOBAHHAS  HEUTPONEHUS BO3HUKAET, KOrJa JIEKapCTBEHHO-
3aBUCHMBIC aHTHTENA 00Pa3yloTCs MPOTUB TIIMKOIPOTEHHOB MeMOpaHbl HEHTPODHUIOB U BHI3bI-
BalOT paspyiieHue Heitpoduios [ Thompson et al., 2016; Chen et al., 2020]. ¥V noctpaaasiimx
MAlMeHTOB HAOIIOMAIOTCS JTUXOPaaKa, 03HOO U MH(EKIHNH; TsKeIble HHPEKIINH, OCTaBICHHBIC
0e3 sneueHus, MOTYT mpuBecTH kK cmeptu [Mijovic et al., 2019; Stern et al., 2019; Garcia Del
Campo et al., 2021].

ATpaHyIOIUTO3 MOXET ObITh BBI3BAaH MHOTMMHU JICKApPCTBEHHBIMH Mpemnaparamu. [Ipema-
paThl BBICOKOTO PUCKA BKITIOYAIOT aHTUTUPEOUIHBIC MPENapaThl, KIO3aluH, THKIIOTHINH, CYJb-
(acana3uH, AUIUPOH, TPUMETONPUM/CYyiIb(pameTokca3ol, kapbamasenun [Vicente et al., 2017,
di Fonzo et al., 2018; Ribé Buitron et al., 2021]. TTpubausutensHo B 5 % ciaydaeB jgeKapCTBEH-
HBII arpaHyJOIUTO3 MOKET IPUBECTH K JIETATHHOMY UCXOMY.

JlekapCTBEHHO-WHYIIUPOBAHHBIC HEHTPOIIEHHUS U arpaHyJONUTO3 HAOIOAAOTCS Y TIOKH-
JBIX TAIMEHTOB Yallle B CPAaBHEHUU C JTUIIAMH MOJIOJIOTO U CPEIHEro BO3pacTa, MOCKOJIBKY IO
Mepe YBEIHUYSHHs BO3pacTa BO3pacTaeT KoJanuecTBo MpuHuMaeMbix JIC u mupe pactnpocTpaHeHa
HOJMMOPOUIHOCTD.

OcCHOBHBIC KJIMHHYECKHE MPOSBICHHS: Ha (DOHE YXYAIICHUS OOIIEr0 COCTOSHUS OOBHBIX
(TIOBBIIIIEHNE TEMIIEPATYPHI TeTa, TOJIOBHAS 00JIb, O0JIb MPHU TIOTAHUH, 3aMax W30 PTa) Ha CIU3U-
CTOM 00OJIOYKE pTa pa3BUBAIOTCS SI3BEHHO-HEKPOTHYECKHE MPOIECCHl, MEIOIINE TCHICHIINIO K
OBICTPOMY pacHpoCTpaHEeHUI0. BO3ZHUKAIOT JIETKO KPOBOTOYAIINE 3TI0BOHHBIE SI3BHI.

274



AkTyanbHble Npobnembl MeanumHbl. 2022. T. 45, Ne 3 (273-280)
Challenges in modern medicine. 2022. Vol. 45, No. 3 (273-280)

BosHuKaromme CTOMAaTUTBl HE TOJBKO OTATOMIAIOT COCTOSHHE OOJNBHBIX, HO M CO3AI0T
OJIaroNpHsATHBIE YCIIOBUS Ul TPHCOCAWHEHHs JIOKAJIbHBIX W TCHEPATH30BAHHBIX HH(EKIHMI
BCJICJICTBHE MPOHMKHOBCHHUS MHKPOOPTaHU3MOB 4epe3 MOBPEKICHHYIO CIU3UCTYIO 000JI0UKY
nojoctH pra [Genchanok et al., 2019].

Kinnnyeckuii ciyyai

[Tanmentka M., 25 ner, oOparunack Ha kadeapy TepaneBTudeckoit cromarojorun ®I'bOY
BO CamI'MY c xano0amMu Ha U3MEHEHHUE BKYCa, MMOCTOSTHHYIO OCTPYIO OOJIb B TOpPJIE U B POTO-
BOH MOJIOCTH, U3MEHEHHE 1IBETa U KOHCUCTEHIIUHU CIM3UCTOM MOJIOCTH pTa.

3a 3 Mecsna 10 oOpamieHust K CTOMAToJIOTy Ha OCHOBAaHUU Kaslo0 (IpoKb B TeJe, OJIbIII-
Ka, ydalleHHoe cepjlelOueHre, MepuoJuvecKkas TOUIHOTAa) M IPOBEICHHBIX 00CIeq0BaHHMA
(ynpTpa3ByKoBOE HcCleOoBaHUE, JabopaTopHas TUArHOCTHUKA) BPAYOM-IHIOKPHHOIOTOM OBLI
MOCTaBJIeH AUarHo3: Au¢Gy3HbI TOKCUYeCKHil 300, TupeoTokcuko3 2 cr. [IpoBoaunace menu-
KaMeHTOo3Has Tepanaust — Tupo3od 30 Mr B cyTku. [Ipu KoHTposbHOM 0OcienoBaHuM (OMOXU-
MUYECKHI aHalu3 KpPOBH) 4Yepe3 MecsIl IOCJe Hayajga Tepamuu IOoKa3aTelu JICHMKOIMTOB
1,56 x 10%m, meitrpodumos 2 % (0,03 x 10%1m), COD 49 mm/4 (cM. Tab.). [TanuenTKa OT™METHIA
oOlee yxyAlIEHHUE COCTOSIHUS, MPEeAbsBIsUIAa >KajgoObl Ha MOCTOSHHYIO TOLIHOTY, PBOTY,
OJIBIIIKY, Pa3Apa’KUTEIbHOCTD, YUalllEHHOE CepAlleOMeHNEe, TOBBIILIEHUE TEMIIEPATYPHI TEIA 10
38 °C. Taxxe oTmeudanach OJIEIHOCTh KOXHBIX IMOKPOBOB, MOBBIIIEHHOE MOTOOTAENIEHUE, TO-
BbIIIEHHAs1 BO30yauMocTh. [lamuenTka Obla HampaBiieHAa K Bpady-TeMarTosory, riae ObLT Mmo-
CTaBJIEH JUArHo3 OCTPbIA MPUOOPETEHHBIN arpaHylouUTOo3 Ha (poHEe mpuemMa THUPEOCTATUKOB.
MenukaMeHTO3Hasl Tepanusi THaMa30JI0M ObUIa CPOYHO OTMEHEeHa. Bpaduom-remaronorom Obu1
Ha3HA4YeH aHTUOUOTHK BHYTPUBEHHO.

Tabnura
Table

Pe3ynbrarhl OHOXMMHUYECKOTO aHAIM3a KPOBH, HA MOMEHT OOpAIlCHUs K Bpady-CTOMATOJIOTY
The results of a biochemical blood test, at the time of contacting a dentist

Uccnenosanue Pesynbrar Enunune! n3mepenust
T'emornoOuu 11,7 /1
OPUTPOLIUTHI 4,7 MJTH/MKM

MCV 71,9 b

RDW 15,0 %

MCH 249 T
MCHC 34,6 T/

TpomOOLIUTHI 465 TBIC/MKIT

JIeMKOIUTEI 1,56 TBIC/MKJT
[lanouxosinepapie HEUTPODUITBI 0 %
Heiirpoduinsl (obmee yncio) 2 %
JlumonuThI 4 %

[Tpu ocMOTpe cTOMATOIOTOM IMOJIOCTH PTa OMPELISIICS HEKPO3 JECHEBOTO Kpasi BO (PpOH-
TaTbHOM OTJIeJie BEPXHEW U HIIKHEH YEIFOCTH Ha BECTHOYJSPHOW MOBEPXHOCTH, a TAKXe B 00-
JIACTU TIPEMOJIAPOB HUYKHEN YENIOCTH C S3bIYHOM moBepXHOCTH (puc. 1). OcMoTp U nanbnanus
CIM3UCTOM TIOJIOCTH PTa BBI3bIBAA CHJIBbHBINA 00JEBOM CHHApPOM y marnueHnTta. Ciu3ucTas 1eCHBI
ObUTa runepeMupoBaHa W oreyHa. OTMeyanach HEYJOBIETBOPHUTENIbHAS TUTHEHA IMOJIOCTH pTa
(oOuIBHBIE MSATKHE HANJIECHEBBIE 3yOHBIC OTJIOXKEHHS). 3a CUET CHIIBHOTO 0OJIEBOTO CHHApPOMA
MalUMeHTKa He MOTJIa MPOBOIUTh €KETHEBHYIO IOMAIIHIOW TurueHy. [Ipuem numum ObL1 3aTpya-
HEH HE TOJBKO 32 CYET CHIIBHBIX OOJIEBBIX OIMYIICHHI, HO M 32 CUET CHIYKCHHOTO CIIFOHOOT/IENe-
Hus. Ha MoMeHT oOpaliieHus ciitoHa Oblia BI3KOW U MEeHSIIIEHCS.
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Puc. 1. [laupenTka M., IposIBICHUS arpaHyIOLUTO3a B IOJIOCTH PTa.
[lepBruuHOE 0OpamieHne K Bpauy-CTOMATOJIOTY
Fig. 1. Patient M., manifestations of agranulocytosis in the oral cavity. Initial contact with a dentist

Obcyxxnenne

MeaukaMeHTO3HBIN arpaHyJIOUTO3 — TSHKEIIOE OCIOXKHEHHE, CBA3aHHOE C OOJBITHHCTBOM
KJIacCOB JieKapcTB. JlekapcTBa, Takue Kak KJIO3alHuH, TPUMETONPUM-CYIb(PaMETOKCa30] U METH-
Ma30J1, YaIlle BHI3BIBAIOT arpaHyJIOIUTO3, UM JIPyTUe Tperaparkl.

AHTUTUPEOUIHBIE MIPENapaThl MOTYT OBITh PEAKON MPUUUHON arpaHyiouuTosa. [Ipuocra-
HOBJICHHE MPUEMa ITUX TPENapaTroB SBISETCS 00sS3aTeNbHBIM Ui TAKUX TMAIICHTOB M MOMKET
HPUBECTH K yXyauieHuro runeprupeosa [Fasullo et al., 2018; Wicinski et al., 2018].

JlaHHOE OCITO’)KHEHHE OTHOCUTCS K HMMYHHBIM TallTEHOBBIM arpaHyJIOIMTO3aM W BO3HHKA-
€T BCJIeICTBUE TMOenr HEUTPO(UIOB B KPOBU U KOCTHOM MO3T€ B pe3ylbTare BHIPAOOTKH aHTH-
TPaHYJIONUTAPHBIX AHTUTENT K HW3MEHCHHBIM T'PAHYJIOIUTaM, TPHOOPETAIONINM aHTHUTCHHBIC
CBOWMCTBa MO/ JEHUCTBHEM JiekapCcTBeHHOTo mpenapara [Gonnert et al., 2018; Patel et al., 2019;
Tunsirimas et al., 2019].

B paccMoTpeHHOM HaMM KIMHHYECKOM Cllydae MbI HaONMOJanu sipKue MPOSIBICHUS arpa-
HYJIOIIUTO3a B TIOJIOCTH PTa. [IprMeuaTebHO, 4TO JaHHAS MMAaTOJIOTHs XapaKTepHa JJIs TMalieH-
TOB TIOKMJIOTO BO3pAacTa, HO B HAIlleM cily4ae MalleHTKa BechbMa MOJOJ0ro Bo3pacta. Kiroue-
BBIM MOMEHTOM B JICUCHUU JIAHHOW TMATOJIOTUH SIBJSUIACH OTMEHA THPEOCTATHICCKOTO Iperapa-
ta. Yepes 10 mHeil mocne mpekpaiieHus: TUPO30Ja MPU MOBTOPHOM OMOXMMHYECKOM aHaIn3e
KpPOBH JICHKOIUTHI — 18,2 10%, HeiTpodpmisl 30 %, mumdoruter 42 %, monorwmthel 14 %. I1a-
[IUEHTKA OTMETHUJIA YIyUIlIEeHUE OOIIEero COCTOSHUSI.

Ha mepBuuHOM mpreMe cromarosiora Oblia TpoBeaeHa MpodeccHoHaNbHAsS THTUEHA TI0]T
MECTHOM aHecTe3nel, MeuKaMeHTo3Hast o0paboTka xynoprekcenuHoM 0,05 % u nporeonuTuye-
CKUMH (hepMEHTaMH JIJIsl yJaJIeHUs] HEKPOTH3UPOBAHHBIX TKaHEH, MECTHOE NMPUMEHEHHE aHTH-
OMOTHUKOB M MPOTHUBOBOCHAIMTEIBHBIX MPEMapaToB. BbUT CKOPPEKTHPOBAH JOMAITHUN yXOH 3a
MIOJIOCTBIO PTa, MOJA00PaHBI CPEICTBA HHINBUAYAILHOW THTHEHBI. PeKoMeHI0BaHa MsTKast 3y0-
Hasl MIETKa, MacTa ¢ MPOTUBOBOCTIAIUTEIHLHBIMU BEUIECTBAMH 0€3 OTAYIICK, alllINKAIUN aHATb-
Te3UPYIONIUX Telled Tiepe ] MPUEeMOM THIIHM, KepaTOIUIaCTHKH, a TaKxke mausmias queta. [londop
MEANKAMEHTOB OBbLT OCIOKHEH PE3KMM H3BpAIllEHUEM BKycCa MAIlMeHTa U CHUJIHbHBIM PBOTHBIM
pediekcoM Ha 3amaxu.

Ha nsaTeiii 1eHp mocie OTMEHBI TUPEOCTATHUECKOTO Mpernapara AeCHEBON Kpail MOKPBIICS
MJIOTHBIM O€NIo-KeNThiM HaneToM (puc. 2). IIockoibKy MBI CMOTJIM TPaMOTHO MOJ00paTh Bce
CpeICTBAa UHIUBUIYaTHHOTO YX0/a, TOMAIIHSS TUTHeHA POBOIUIIACH B TIOJTHOM O00beMe, Mallu-
€HTKa ObIJIa 3aMOTHBHPOBaHA Ha TIOJOKHUTEIBHBIA PE3y/IbTAT JICUCHUSI.
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Puc. 2. Ilanmentka M., ATk THEH TOCIIE HAYajla CHUMIITOMATHIECKON Teparin
Fig. 2. Patient M., five days after the start of symptomatic therapy

Yepes naTHaALATE AHEH MOCIIE Havajga CUMITOMATHYECKON Tepaluy B MOJIOCTH pTa U OT-
MEHBI THPEOCTATHYECKOTO IpernapaTa NalMeHTKa MPaKTHYECKH HEe MPEIbBIIsIIA Kanod Ha 00Jb
B POTOBOH TOJOCTH, TOJBKO HE3HAYUTEIBHBIH TUCKOM(OPT MpH MpHEME >KECTKOW MHUIIN
(puc. 3). YMepeHHas runepemMusi CIM3UCTOo MoJIocTH pTa BO (POHTAILHOM OTAEJIE COXPAHAIACH,
o4Yaru HEKpo3a MCUYE3JIA MOJHOCTHIO. bbII MOBTOPHO CKOPPEKTUPOBAH JOMAIIHMM yxoA. B cuny
MOJIOJIOTO BO3pacTa MalueHTa U COOJII0JICHNs BCeX JaHHBIX BpauaMu pEeKOMEHAALUHN yKe yepes
JIB€ HEJIENIM Mbl HAaOJII0/1aIi aKTUBHYIO pereHepaluio TKaHel ciu3nucToi nojgoctu pra. Jnsg mo-
Jy4eHHUs yJIOBJIETBOPUTEIBHOIO ACTETHUECKOr0 pe3yibTaTa MallMeHTKE ObUIO PEeKOMEHIOBAaHO
HaOII0/ICHNE Y Bpaya-MapoIOHTOJI0ra C MEPHOAMIHOCTHIO 1 pa3 B MecsII.

Puc. 3. ITanmentka M., ATHAAIATE JHEH ITOCIIE HaYaIa CHMIITOMAaTHIECKON Teparuu
Fig. 3. Patient M., fifteen days after the start of symptomatic therapy
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3akjaoueHue

MenukaMeHTO3HbIN arpaHyJoLUTO3 OOBIYHO SIBJISETCS CaMOKYMHPYIOIIMMCS COCTOSITHHEM
(mpu ycnoBUU OTMEHBI TOKCHYECKHX IMPENapaTroB) C MOJHBIM HCUE3HOBEHHUEM B TEUEHUE JIBYX
Heznenb. [lociae oTMeHbl JekapcTB B OOJIBIIMHCTBE CIIy4aeB HEUTPOIIEHUSI CO BPEMEHEM IPOXO-
JUT ¥ HEOOXO0IMMa TOJILKO CUMIITOMATUYECKAas Tepamus, Takas Kak aHTUOMOTUKH TSI JICYCHUS U
npoduIakTUK UHPEKIUH U coboieHue mpaBuil rurueHsl. CpeaHee BpeMs MOJIHOIO BOCCTa-
HOBJICHUS YHCIIa HEUTPOPHIIOB cocTaBisieT 9 nHel (nuanazon 9—24 mHs).

HecMmoTps Ha TO, 4TO COCTOSIHUE MallMeHTa HOPMAJIU3YeTCsl MOCIe OTMEHBI Mpernapara,
BBI3BABIIETO arpaHyJOIMTO3, ’KaJo0bl Ha 0OJIb B POTOBOM MOJOCTH COXPAHSIOTCS J0 TPEX
HeJleJb, YTO 3HAUYUTENILHO OCIOXKHSET KU3Hb nanuenta. [Ipu HecBoeBpeMeHHOM oOpalieHuu
MalMEeHTOB K BPauy-CTOMATOJIOTY C JMArHO30M OCTPBIA arpaHyjJolUTO3 Mbl CMOXEM HaOlJIt0-
JaTh TaKhe MOCJIEACTBUS, KaK HEKPO3 JECHEBBIX COCOYKOB M UX IMOJHOE HCUE3HOBEHUE, C 3U-
SFOITUMH MEXX3YOHBIMH TPOMEXYTKaMH. He cTOMT Takxe 3a0bIBaTh, YTO MPH OTCYTCTBUU
CUMIITOMATHYECKON Tepanuu U JAOJKHOTO COOIIOEHUS TUTHEHBl POTOBOM MOJIOCTH MBI MO-
JKEM OXKUJATh MPUCOCIUHCHUS JIOKAIbHOW HH(MEKIUY 32 CUET CHIDKCHUS MECTHOTO U OOIIEero
UMMYHUTETA.
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IcTeTHYECKHE OCJI0KHEHUS B UMILJIAHTAIIMOHHOM CTOMATOJIOTHH
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AHHoTauus. B Hacrosimee Bpemsi pa3BUTHE MMIUIAHTAIIMOHHONW CTOMATOJIOTHM CTaj0 JOCTATOYHO
MOMyJSIpHEIM B Mupe W B Poccuun. MHOTHE IIOAM JKENAlT MOJYYUTh KadeCTBEHHBIE 3yOHBIS
uMIUIaHTel. Ho, K cokaJeHuto, 4acTo CIy4aeTcs, 4YTO 4epe3 HEKOTOPOE BpeMs IOCJIE YCTaHOBKHU
MMILUIAaHTa y TAaIlMeHTa HaOJIOJAIOTCA 3CTETHYCCKUE OCIOXHECHHS. ECTeCTBEHHBIM BHEIIHUN BUJ
MSTKHX TKaHEH BOKPYI MMILJIAHTATAa SIBIACTCS Ba)KHBIM KPUTEPUEM pE3yibTaTa IJs ONpPEeACICHUS
ycIiexa UMIUIaHTalHOHHOHN Tepanuu. KpoMe Toro, HE0OX0aUMO TakKe€ OTMETHTh, YTO, HECMOTpPS Ha
TO YTO COBPEMCHHBIC TEXHOJIOTHU I[O3BOJISIIOT TIPOBOJUTH OUYCHb KAadYeCTBEHHOE 3yOHOE
MpOTE3UPOBAHUE, JIOCTATOYHO YacTbIMHU  OCJIOXHEHUAMHU  SBJISAIOTCS  TailMOpPUT,  HEBPHUT,
NEPUUMILIAHTHT.
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Aesthetic Complications in Implant Dentistry

Shauki Al-Tayyib Abashar Al-Bahari
Ministry of Education Najran, University Faculty of Dentistry,
King Abdulaziz Rd, Najran, Saudi Arabia
E-mail: Dr.shal979@hotmail.com

Abstract. At present, the development of implant dentistry has become quite popular in the world and in
Russia. Many people want to get high-quality dental implants. But, unfortunately, it often happens that
some time after the installation of the implant, the patient experiences aesthetic complications. The
natural appearance of the soft tissues around the implant is an important outcome criterion for
determining the success of implant therapy. In addition, it should also be noted that, despite the fact that
modern technologies make it possible to carry out very high-quality dental prosthetics, sinusitis, neuritis,
and peri-implantitis are quite common complications.

Keywords: dental prosthetics, implant dentistry, aesthetic complications
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Beenenune

bnarogaps noctuxeHusiM B 00JacTH M3aiiHa UMIUIAHTATOB U TOMOrpaduy MOBEPXHOCTU
3yOHBIE MMIUIAHTAThI MPEBPATHIINCH B IIMPOKO HCIIOJIb3YEMbIH M O4YeHb MpeicKa3yeMblil Bapu-
aHT JICYCHMSI JJII PEKOHCTPYKIIMU 0€33yObIX MPOCTPAHCTB. 3a MOCIEIHUE JBA JECATUIICTUS Ta-
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KHE KPUTEPUU, KaK MPHKUBAEMOCTh MMIUIAHTATA, PEHTIC€HOJOTUYECKasi CTaOUIbHOCTh Mapriu-
HaJbHOM KOCTH (TOTEpsi KOCTH MeHee 1,5 MM B TedeHwue mepBoro roaa u meree 0,2 MM €Xero-
HO), OTCYTCTBHE PEHTTEHOIPO3PauyHOCTH MapadukcaTopoB, 00IH, TOABIKHOCTH U UHPEKINH B
MATKHE TKaHH BOKPYT MMIUIAHTAaTa UCIIOIB30BAIKCH JIS ONpeneeHus ycrexa uMmruianrata. Ce-
TOJIHSL B CBSI3M C PACTYIIUMHU ICTCTHUYECKUMHU TPCOOBAHUSMU U OXKHJIAHUSMU TMAIUCHTOB €CTe-
CTBCHHBIW BHEIIHUH BHJI MATKUX TKAaHEH BOKPYT MMIUIAHTAaTa CTal BaXXHBIM KPUTEPUEM Pe3yiIb-
TaTa IS ONpeAeNCHUs yclexa WMIUTAaHTallnOHHOW Tepanuu. ClelnoBaTellbHO, Takue (PaKkTOpHI,
KaK HAJIMYUE WM OTCYTCTBUE COCOYKA, MPUJIETAIOIIETO K JCHTAIPHOMY UMIUIAHTATY, W/ WA BbI-
COTa CIIM3UCTON OOOJIOYKM CPETHEH YacTH JIMIAa BOKPYT UMILIAHTATA, SBISIOTCS KPUTHUCCKUMU
napameTpaMH, BIMSIONIMMHU Ha SCTETHYCCKUN PE3YJIbTAT peCTaBpalliidi ¢ ONOPOH Ha UMILJIAHTATHI
[Ocranosuu u ap., 2020].

HeabI0 7aHHOTO UCCIIEIOBAHMS SBUJIOCH U3YUEHUE ICTETUYCCKUX OCIIOKHEHUH B MMILIAH-
TallMOHHON CTOMATOJIOTHH.

MarepuaJjisbl 1 METOIbI

ABTOpPOM HacToslIeW CTaTbU OBLIO MPOBEACHO UCCIIEI0BAHNE ICTETUYECKUX OCIIOXKHE-
HUI B UMIUIAHTAllMOHHOM cToMartosnoruu. JlanHas pabora Obula MpoBeAeHAa Ha OCHOBAaHUU
UCCJIEI0BAHUS PE3YJIbTATOB OOCIEN0BAHUS NALMEHTOB, KOTOPBIM OblIa IPOBEIEHA KOCTHAs
IUIACTHKA.

PesyabTaThl

B HacTosiiee Bpems pa3BUTHE MMIUIAHTAIIMOHHOM CTOMATOJIOTMU CTajlo JIOCTATOYHO IO-
nyJsIpHBIM B Mupe ¥ B Poccuu. MHOTHE JTIOIM JKETAI0T MONIYYHTh KauyeCTBEHHBIC 3yOHbBIC MM-
wianTel. Ho, K co’kalleHuIo, 4acTo CilydaeTcs, 4YTO 4epe3 HEKOTOpOe BpeMs I0Cie YCTaHOBKHU
UMIUIAHTA Y NAlMeHTa HaOII0Aat0TCs 3CTETUYECKUE OCIIOKHEHMsI. EcTecTBeHHBIN BHEIIHUN BUJ
MSTKUX TKaHEH BOKPYI MMIUIAHTATa SIBJSETCS BaXHBIM KPUTEPUEM pe3yjbTaTa AJis OIpesere-
HUS ycrexa MMIUIaHTalMoHHOU Tepanuu. Kpome Toro, HeoOX0JMMO TakK€ OTMETUTh, UTO, He-
CMOTpSl Ha TO YTO COBPEMEHHBIE TEXHOJIOTMH MO3BOJISIOT IPOBOAUTH OUEHb KaUECTBEHHOE 3Yy0-
HOE MPOTE3UPOBAHUE, JOCTATOYHO YACTBIMU OCJIO)KHEHUSMHU SIBIISIFOTCSI TalMOPUT, HEBPUT, IIe-
PUUMILIAHTHUT.

beuto moacunTano, 4to 3a S-netHuil nepuoay 9,7 % oAMHOYHBIX KOPOHOK C OMOPOM Ha
MMILJIAHTAThl BO3HUKJIM OCJIOKHEHUS CO CTOPOHBI MSTKUX TKaHEH, KOTOpPblE B KOHEYHOM UTO-
re MPUBEIINA K HEMPUEMIIEMOMY 3CTETHYECKOMY BUAY. Clie10BaTENbHO, A JIYYIIEro NporHo-
3UPOBAHUS 3CTETUUYECKUX PE3yJbTaTOB HEOOXOAUMO MOHHMMAHHE ATHUOJIOTUYECKUX U TIpea-
pacnonararoiux (GpakTopoB, CBA3aHHBIX C HEJOCTATOYHOCTHIO MATKHUX TKaHEH BOKPYr HUM-
NJIaHTaTa.

Msirkas TkaHb, OKpy’Karolas TPaHCMYKO3HYIO 4acTh 3yOHOTO MMIUIAHTATa, Ha3bIBaeTCA
MEepUUMILIAaHTATHOU cIU3UCcTOM oOonoukoi. E€ pa3zBuTue HaumHaeTcs au0O0 MOCie ajarnra-
IIUU CJIIM3UCTON 00O0JI0OUKM K TPAaHCMYKO3HOM YacTH MMILIaHTaTa (OJHOITaIHas MpoIenypa),
aubo mocie ycTaHOBKHM abaTMEHTa (AByXd3TamHas mpoueaypa). ITOT Mpolecc U3BECTEH Kak
YCTaHOBJICHHE OMOJOTUYECKON IHUPHUHBI (T. €. CylpaKkpecTaabHOl MiATkoi Tkanu) [Bacumok
u jip., 2019].

JIoKTMHUYEeCKHe JaHHbIE MPENoiaraloT, YTo nepuoa 6—8 Hexenb HEOOXOIUM NS ycTa-
HOBJIEHUSI CTaOMJIBHON CIU3UCTOM 00O0JIOUKM BOKPYI HMMILIAHTATa. 3pesioe MepUUMILIaHTaTHOE
YIJIOTHEHUE CIU3UCTON OOOJIOUYKH COCTOUT M3 COCTMHMUTENBHOM AMUTENHaTbHON TKaHU JUIMHON
1,64-2,35 MM ¥ HIDKeNeXalen coeqnauTebHoN Tkauu JuuHoi 0,50-1,80 mM.

Bbun ycTaHOBJIEHBI COMOCTaBUMBIE pa3Mephl CIM3UCTOW 000JI0YKH MEepUUMILIaHTaTa JUIs
pa3ianyuHbIX cucteM uMIutanTaToB (cucreMbl Astra Tech, BrSnemark u Straumann) u tonorpa-
¢un moBepXHOCTH (IIepOXOBaTasi WM TOYEHAs!, TATAHOBAs IIa3MEHHO-HANbUICHHAs! WIIN TIPO-
TpaBJIeHHAsl KUCIOTOM MECKOCTpYyiHas 00padoTka). DNUTETHaIbHbIE U COCTUHUTEIILHOTKAHHBIC
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KOMITAPTMEHTHI BBICOTON 2 MM U 1-1,5 MM COOTBETCTBEHHO (POPMUPYIOTCS BOKPYT KepaMuyie-
CKUX ¥ TUTAHOBBIX a0aTMEHTOB HMMILIAHTATOB, B TO BpeMs Kak Ha a0aTMEHTax U3 30JI0TOTO
CIjlaBa WJIM 30JIOTO-TUIATMHOBOTO CIUIaBa HEBO3MOXHO C(OPMHPOBATH COOTBETCTBYIOIIEE
YILIOTHEHHE CIIM3MCTOM BOKPYT umiuianTara [Po3os u ap., 2020].

JlaHHBIE O BIMSIHUM CXEMBbI 32)KUBJICHUS (HApUMEpP, OJHOAITANHOW WM JBYXATAHON
MpoILEeAYyphl) Ha pa3Mephl CYIIpaKpecTaIbHbIX MITKUX TKaHEH BOKPYr MMILIAHTAaTa OCTAIOTCA
CHOPHBIMH. B HEKOTOPBIX MCCIEIOBAHUAX HAOIIOIANCH CXOJHBIC pa3Mephbl COSTUHUTEILHO-
ro SIUTENUS. U COCJUHUTENbHOW TKaHU Yy MOTPYKEHHBIX U HEMOrPYKEHHBIX HUMIIJIAHTATOB,
TOT/Ia KaK B OJTHOM HCCJICJOBAaHWUU aBTOPBI OOHAPYXHWJIM 3HAYUTEIHHO OOJee NIUHHBINA CO-
€IUHUTENbHBIA DJMUTEIUNH BOKPYT HUMILUIAHTATOB, YCTAHOBJIEHHBIX IO JBYXITAallHOMY
IIPOTOKOJILY.

bonee toro, moxnuHuueckoe HaOIOJEHUE MOKa3ano, 4To (HOPMHUPOBAHHE MEPUUMILIAH-
TaTHOM CIM3UCTON O0OJIOYKM HA y4acTKaxX ajlbBEOJIPHOTO TPeOHS ¢ MCXOTHON TOJIIMHOMN CIH-
3UCTON O0OJIOUKH 10 2 MM CTaOWJIBHO MPHUBOIWIO K PE30pOIUN MaprHHAIBHON KOCTH, XOTS
pa3Mepsl MPUKPEIUICHHUS] CIIM3UCTONH OOOJIOUYKH K WMIUTAHTATaM ObUIM aHAJIOTUYHBI TAKOBBIM
y4acTKaM — ¢ TOJIIMHON clu3ucToi 6omee 2 MM [3opuHa u ap., 2019] (puc. 1).

Puc 1. Pa3Mepsl ciin3ucToit 000JI09KH BOKPYT MMILJIaHTATa
Fig. 1. Dimensions of the mucosa around the implant

Pa3mepsl cympakpecTaqbHONW CIM3UCTON OO0OJIOYKM BOKPYT MMILJIAHTATa OBLIN JIOTIOJIHH-
TEJIbHO YTOYHEHBI B TMCTOJIOTMYECKHX HCCIIEIOBaHUAX 4esloBeKa. [0 MaHHBIM TOKIMHUYECKHX
UCCIEeIOBaHMM, cau3ucTas 000yI0uKa, 0OpalieHHas K UMILIAaHTaTy, COCTOUT U3 COEAMHUTEIHLHOTO
snutenus (amuHou B cpenHeM 1,88-1,96 MM) M cOeAMHHUTENHHOM TKAaHU (AJTUHOW B CpelHEM
0,45-1,7 mm) [Kynakos u ap., 2020] (puc. 2).

Bokpyr HemorpyXHbIX UMILUIAHTATOB MEPUUMILIAHTATHBIM KOMIUIEKC MATKUX TKaHEH
MOJTHOCTBIO pa3BUJICSA B TE€UEHHE 8 HeJAelNb Mocie 3aXUBIeHUs paHbl. He Obuio 0OHapyx eHo
pasznuyMil B BBICOTE€ COCTUHUTEIHHOTO SMUTENNS U COSTUHUTENBHON TKAaHU MEXIy abaTMeH-
TaMH UMIUIAHTATOB C PA3JIMUYHBIMU XapaKTepUCTUKAMU HIEPOXOBATOCTU MOBEPXHOCTH U TU-
poQHUIBHOCTH.

B cooTBeTCTBHM C JOKIMHUYECKUMU JTaHHBIMU, Ha4aJIbHOE PEMOJEIUPOBAHNE KOCTU MpH-
BEJIO K 3HAYUTENIBHO OOJbIICH MOTEepe MapruHAILHOW KOCTH B MECTaX YCTAHOBKM MMIUIAHTATOB
C UCXOAHOW TOJIIIMHON CIM3UCTON OOOJOYKH BEPTHKAIBHOIO aJbBEOJIIPHOrO rpeOHs 10 2 MM
(cpennsis moteps koctu 1,61 MM Me3uanbHO U 1,28 MM IHUCTANBHO) TIO CPABHEHHIO C yYaCTKaMH,
MMEIOIIMMH TOJIIIUHY CIU3UCTOU 000JI0UKH Oojiee 2 MM (CpemHsisi TOTEpsi KOCTHOM MaccChl
0,26 mm me3uanbHO U 0,09 MM aucTansHO). Ha moTepro MapruHaibHOM KOCTH HE BIUSIIO PAcIo-
JI0’)KEHUE MHUKpOo3a30opa (T. €. MOBEPXHOCTh KOHTAKTa MMILIAHTAT — abaTMEHT, PacIoJIOKEeHHAs
CyIpakpecTajabHO WM Ha ypoBHE KocTH) [[Toxonenbko-Uynakosa, CaBuy, 2021].
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Puc. 2. I'ncronorndecknii BUJI KOMIIOHEHTOB MATKHX TKaHEH BOKPYT UMILIaHTaTa (00paser 4eoBeKa,
okpacka 1o ['onpaHepy, HCXOHOE yBeTu4IeHne X 15)
Fig. 2. Histological view of the peri-implant soft tissue components (human specimen, Goldner stain,
original magnification x15)

Hanpotus, pe3ynsTaThl HeZaBHETO 12-MECSYHOTO PAaHIOMU3UPOBAHHOTO KIMHUYECKOTO
WCCJIEIOBAHMsI YKA3bIBAIOT Ha 3HAYMTEIBHYIO CBS3b MEXIY BBICOTOM a0aTMEHTa U CTEIECHBIO
HAa4aJIbHOW IOTEPH MapruHajIbHOM KOCTH, NMPUIIETalolIed K MMILIAHTAaTaM C NEPEKI0YEHUEM
w1aTopmbl, HE3aBUCUMO OT HaYaIbHON BEPTUKAIBHOM MITKOCTH BOKPYT MMIUJIAHTATa, TOJIIIMHA
TKaHu (10 2 MM TIpOTUB Oosiee 2 MM). DaKTUUYECKH TIOCIIE YCTAHOBKM a0aTMEHTOB BBHICOTON 1 MM
(0,59-0,80 MM) mpou3olia 3HAYUTENFHO OOJIee BHICOKAs MOTEPs] MAPTUHAIBHON KOCTH, Ye€M ITPU
yCTaHOBKe abatMeHTOB BbicoToi 3 MM (0,28-0,37 mm) [Cmonenties u np., 2019.]

bruto mokazaHo, 4TO BEepTHUKAIbHBIE pa3Mepbl MATKUX TKaHEH BOKPYT MMILIAHTaTa, U3Me-
PEHHBIE C MTOMOIIBIO 30HAUPOBAHUS KOCTH, 3aBUCAT OT ()EHOTHIIA MATKHX TKaHeW (orpenesnse-
MOTO I0 MPO3PAaYHOCTH AaTyuKa). s ToJICToro (peHOTUNa MATKUX TKaHeH (T. €. KOHTYp JaT4u-
Ka HE BHJCH) BEPTHKAJIbHAs BBICOTA CIM3UCTON OOOJOYKM BOKPYI HMMIUIAHTaTa COCTAaBHIJIA
3,79 MM B cpennelt yactu nuua u 4,45-4,46 MM B UHTEPIIPOKCUMATBHBIX 00JIaCTAX.

MeHnbme pa3Mepsl OBUTH 3apeTUCTPUPOBAHBI BOKPYT MMILJIAHTATOB, JIEMOHCTPUPYIOIINX
TOHKUH (DEHOTHN MATKUX TKaHEH (T. €. BUIUMBIN KOHTYp JaTyuKa; cpeanee nuio: 3,38 MMm; UH-
TepIupoKcuMaibHoe: 3,76—-3,79 Mmm).

OKCIepUMEHTAIbHOE MCCIEI0BAaHUE C MCIOJIB30BAHMEM MOJENIN BBIBUIO OOpaTHYIO
KOPPEJAIUI0 MEXIY TOPU30HTAIHHON TOJIIMHON CIM3UCTOM OOOJIOYKH B MECTaX yCTaHOBKH
VMMIIJIAHTATOB U TOJIIIMHOM MIEYHONH KOCTHOW IJIACTHHBL. B 4acTHOCTH, TUTaHOBBIE UMILIAHTA-
ThI, COCTOSIIIAE U3 JABYX 4YacTei, OBLIM MOMEIIEHBI B TPEOHH ¢ XPOHUYECKUMHU JIaTepaTbHBIMU
MOpPAXEHUSMH, YTO MPHUBENIO K Je(eKTaM BECTUOYISIPHOTO PACXOXKJIEHUS, KOTOPBIE OCTAUCh
0e3 nedeHus.

[Toce ckppITOro MeproAa 3aKUBJICHUS B TeUeHHE 2 U 8 He/leb CaMble BHICOKHME 3HAUCHUS
TOJILIMHBI CIIU3UCTON O0O0JOYKM OBUIM OOHApYXEHBbI B 00JAaCTSIX OCTATOYHBIX Ae(PEeKTOB (T. €.
OTCYTCTBUE KOCTHOW MOJECPIKKH) [0 CPAaBHEHUIO C KOHTPOJIbHBIMU TOUKaMH (T. -fect 1 Ha KocT-
HOM TpeOHEe COOTBETCTBEHHO). Kpome Toro, B pernonax, rje OTCyTCTBYET JIUIeBast KOCTh, TOJ-
IIMHA CIIM3UCTOW OOOJOYKH MMEET TEHJEHIMIO K YBEIWYEHUIO MEXAy 2 HelensMu (MeauaHa:
1,9 mm) u 8 Henemsimu (2,2 MM), 9TO AEMOHCTPUPYET KOMIICHCAIUIO AehHUIINTA JTUIIEBON KOCTH
3a cueT (PU3UOJOTHUECKOTO YBEITHUCHHS TOJIIIMHBI CIIM3UCTOM 00omouku [MbuH u np., 2021].
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B cooTBeTcTBUM € BBHILIEYIOMSHYTHIM JOKIMHUYECKUM HCCIEAOBAHUEM, OJIHO KIMHUYE-
CKOE HCCIieIOBaHUE MOKA3aj0, YTO AehUIUT BECTHOYIAPHOM KOCTH, BO3HUKILIUN MOCTE yae-
HUS 3y0a, KOMIIEHCUPOBAJICS (PU3NOIOTHUECKUM YBEITMYEHUEM TOPU30HTAIBHON TOJIIIMHBI MST-
KHX TKaHei.

B uacTHOCTH, Ha yyacTKax ¢ TOJIIIMHOH JIMLIEBOW KOCTH MEHEe 1 MM B IepeHEM OTAele
BEPXHEH YeIIOCTH TOJIIIMHA TOPU3OHTAIBHBIX MATKUX TKAHEH MOcIie yaleHus 3HaYUTeIbHO yBe-
nuymniiack yepes 8 negens (0,7 MM cpa3y nocie yaaineHus u 8,3 MM depe3 8 Hellelb). DTO YBEIu-
YEHHE CKPBIBAIO BBIPAKCHHYIO HIDKENEKAIYI0 BEPTUKAJIBHYIO PE30pOLHI0 KOCTH Ha 7,5 MM.
Hamnporus, B yyacTkax ¢ TonmuHoN KocTH 6ojee 1 MM Habronanace BEpTHKAIbHAS IOTEPs] KOCTH
Ha 1,1 MM, a ropu3OHTaIbHAs TOJIIIMHA MIATKMX TKaHEW ocraBajach ctabuibHOM (0,8 MM cpazy
nociie kcrpakiuu npotus 0,7 MM yepe3 8 Hezaenb 3axkusnenus) [Kapumos u np., 2021].

CpenHsisi TOpU30HTANBHAS TOJIIMHA CIU3UCTON 00OJIOYKH B 3JOPOBBIX MECTaxX MMILIAHTa-
LU, WU3MEPEHHAs! Pa3IMYHBIMU METOJaMH (YJIbTPa3BYKOBBIE WM IU(PPOBBIE U3MEPEHUs) U B
KOHTPOJBHBIX TOYKaX, kojebanack oT 0,75 no 2,2 mm. ComnocTaBuMble TOPU3OHTAIBHBIE U3Me-
PEHUS TOJILIMHBI MATKUX TKAaHEW MOSBUJIMCH B PA3JIMYHBIX MECTaX PACIOJIOKEHUS UMIUIAHTAaTOB
(T. €. BEpXHSSI/HUKHSIS YETIOCTh) U MOJIOKEHUSAX (T. €. MePEeIHUX/3aJHUX yJacTKax).

[Ipu HanmMuYMK MEPUUMILUIAHTATHOTO 3a00JieBaHUS (T. €. MEPUUMIUIAHTATHOTO MYKO3UTa U
MEePUUMILIAHTUTA) TOPU30HTAIbHAS TOJIIMHA MSATKUX TKaHEH BOKPYT MMILIaHTaTa 3HAUYUTEIHHO
YBEJIMUYMBAJIAch 110 CPAaBHEHUIO CO 37J0POBBIMU Y4aCTKaMH, HO HE OTJIMYaIach MEXy UMILIaHTa-
TaMH, y KOTOPBIX ObLJI AMAarHOCTUPOBAH MEPUUMILIAHTATHBIN MYKO3UT U MEPUUMILIAHTHUT (3]10-
poseie: 1,10 MM, nepuUMILIaHTATHBIH MYKO3UT 1,68 MM; iepuuMIuianTuT: 1,61 mm; p < 0,001).

He 6bu10 00HapyXE€HO CBSI3M MEXAYy TOPU30HTATBHON TOJIIUHON CIU3UCTON OOOIOYKHU U
3HAYEHUSMU TTTyOUHBI 30HIUPOBAHUS B COOTBETCTBYIOIIMX MECTaX YCTAHOBKHM MMILIAHTATOB KaK
IS 3JI0POBBIX, TaK | JJIs1 OOJBHBIX MECT YCTAHOBKHU UMILIaHTaTOB [EBTYXO0B UM 11p., 2021].

Pesrome:

1. MSArKoTKaHHBIH KOMIUIEKC Y JIEHTAJbHBIX HMIUIAHTAaTOB pPAa3BUBAETCS B TEUEHUE
8 Hezenb BCIEICTBHE YCTaHOBIEHHS OMOJIOTMYECKON IIUPHUHBI.

2. CynpakpecTajibHasi CIM3UCTast 000JI0YKa BOKPYT UMILJIAHTATa COCTOUT U3 COCTMHUTEIb-
HOTO 3MUTENNS JJIMHON 2 MM U CO€AMHUTENIbHON TKaHH JUIMHOU B cpeiHeM 1 MM.

3. CxonHble BEpTUKAJIbHBIE pa3Mepbl MATKUX TKaHEW BOKPYr MMIUIaHTaTa ObUIM OOHapy-
’KEHbI HE3aBUCUMO OT THIIa UMIUIAHTATA WU XapaKTEPUCTHK MOBEPXHOCTH a0aTMEHTA.

4. bbl10 OKa3aHO, YTO BEPTUKAIbHAS BBICOTA MATKUX TKaHEH 3aBUCUT OT OMOTHIIA MATKUX
TKaHel, pU 3TOM MEHbIINE pa3Mepbl 3apETUCTPUPOBAHBI BOKPYT UMIUIAHTATOB C TOHKMM OHO-
THTIOM MSITKHX TKaHEH.

5. AHajoruyHble TOPU30HTATbHbIE pa3Mephl MATKUX TKaHEH ObUIM U3MEPEHBI B PA3IMUHBIX
MeCTaX pacroJIOKEHUs UMIUIAHTATOB (T. €. BEPXHSS/HUKHSIS YENIOCTh) U MOJOXKEHUsX (T. €. Te-
peaHeM/3aIHeM).

6. 'opu3oHTanpHas TOMIIMHA MATKUX TKaHEW 3HAYMTENbHO YBEIMYMIIACh B MECTaxX ycTa-
HOBKHM MMIUIAHTATOB C JUAarHO30M MEepUUMILIaHTaTHbIE 3a00JeBaHus (T. €. MePUUMIUIAHTaTHBIN
MYKO3HT ¥ TIEPUUMILIAHTHT).

Jlnst 0OBEKTHBHOM OLIEHKM NEpUUMIUIAHTATHBIX MATKHAX TKaHed ObUIO MPEeUIOKEeHO He-
CKOJIBKO MHJIeKCOB. OHHM BKJIIOYAIOT OLIEHKY 3allOJIHEHHs] HHTEPIPOKCHMAIbHOIO COCOYKA, BBI-
COTBI MSATKHUX TKaHEH CpeHeW YacTH JIMLA, a TaKXKe BBITYKIOCTH, I[BETa M TEKCTYPbl MATKHX
TKaHEeW ¢ JIMIIEBOW CTOPOHBI, KOTOPbIE XapaKTEPU3YIOT 3CTETHUKY TKaHE BOKpPYT HMMILJIaHTaTa
[Wnbun u ap., 2021].

Ha amOpa3ypy MeXnpoKcHUMaabHOTO MPOCTPAHCTBA BOKPYT OAMHOYHOI'O MMIUIAHTaTa MO-
KeT BIUATH psill (pakTopoB. B0 0OHapyKEHO, UTO OJHUM M3 Hanboyiee BaXXHBIX (PAKTOPOB SB-
JISI€TCSl PACCTOSIHUE TI0 BEPTUKAIN OT HHTEPIPOKCUMAIIBHOTO I'PeOHS KOCTH 10 KOHTaKTHOW TOY-
K1 pecraBpanuuu. B Hadane 1990-x Tarnow u kosuiern HabII0JalId MOJTHOE 3aMI0JTHEHUE COCOUKa
MIOYTH BO BCEX CIIyYasiX, KOTJa pacCTOSHUE M0 BEPTUKAIU OT TOUYKM KOHTAKTa /10 TpeOHsI KOCTU
COCTAaBJISLIO 5 MM WJIK MeHee (puc. 3).
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Puc. 3. a) PeKOMeHILyeMLIe BCPTUKAJIBHBIC U TOPU30HTAJIBHBIC PA3MEPLI JIS1 YCTAHOBKU OAMHOYHOT'O
HUMIUIaHTATa B IICPEAHEM OTACIIC BerHeﬁ YCJIOCTH! BepTPIKaJ'ILHLIfI PasMeEp TOUKU KOHTAKTa C
KpECTATbHON KOCTBIO > 5 MM, TOPH30HTAJILHOE PACCTOSHKE OT 3y0a /1o uMIuianTara > 1,5 Mmm

6) HpI/IerHJ'IeHI/IG " YPOBCHBb KOCTHU HA COCECAHUX 3y621X HMEIOT OOJIBIIIOE BIMSHHAE Ha YCTAHOBJICHHUC

BBICOTHI COCOYKaA
Fig. 3. @) Recommended vertical and horizontal dimensions for single implant placement in the anterior
maxilla: vertical size of the point of contact with the crestal bone > 5 mm, horizontal distance from the
tooth to the implant > 1.5 mm
b) Attachment and level of bone on adjacent teeth have a major influence on establishing papilla height

Hamporus, cocouek npucyrctBoBai B 56 % u 27 % unu naxe MEHbIIEM KOJIWYECTBE CIIy-
4aeB, KOTJIa 3TO BEPTHKAIBHOE PACCTOSHUE YBEIIMUUBAJIOCH JI0 6 MM M HE MeHee 7 MM COOTBET-
CTBEHHO. DTO HAOJIOZCHHE MO3/HEe ObLIO MOJATBEPKIECHO KIMHHUYECKUM HCCIEIOBAHUEM, BBI-
SIBUBIIIMM PETCHEPAIMIO COCOYKA PSAJIOM C OJJMHOYHBIMU UMILTAHTATAMH TIOYTH BO BCEX CITyYasX,
KOrJla TOYKa KOHTAaKTa HAaXOAWUJAcCh Ha PACCTOSHUM 5 MM OT KOCTHOro rpeOHs. OgHaKko Kak
TOJIEKO BEPTUKAIBLHOE PACCTOSHUEC YBEIIMYUIOCH, PETEHEPAINIO COCOYKA OBLIO TPYAHO MpeIcKa-
3atb [Po3oB, Tpesybos, 2021].

CoBceM HEJJTaBHO B CHCTEMAaTHYECKOM 0030pe, BKIIFOUABIIEM 12 KIMHHYECKHX HCCIICI0BA-
HUH, ObLT0O OOHAPYXKEHO, YTO BEPTUKATHLHOE PACCTOSHUE MEXIY MEKIPOKCHMAIBLHBIM YPOBHEM
KOCTH M TOYKOM KOHTaKTa MpOoTe3a COCTABISIET OT 2 10 11 MM C YACTUYHBIM WJIU MOJHBIM 3aI0JI-
HeHueM cocouka (oreHka o Jxemty 2-3) B 56,5-100 % ciydaes.

XOTS yCTaHOBUTH WJACATHHOE IOPOTOBOE 3HAYCHHE, KOTOPOE KOPPEIUPYET C IOJTHBIM
HAJIMYUEM COCOYKA, OBLIIO HEBO3MOXKHO, 001IIasi TEeHSHIINS MTOKa3ajia, YTO MEHbIIIEe PACCTOSHUE
M0 BEPTHKAIHA OT TOYKH KOHTAKTa IO KOCTHOTO IPeOHS MPUBOAMT K 00JIee BEICOKOMY MPOIICHTY
3aMOJTHEHHS COCOUKA.
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OCHOBBIBasICh Ha BBIBOJIAX BBIIICYIIOMSIHYTOI'O CHCTEMaTHUECKOTo 0030pa, B OTYETE BTO-
poit KOHCEeHCYCHOM BcTpeun DOH/Ia OCTEOJIOTHHU CAETaH BBIBOJ O TOM, YTO B HACTOSINEE BPEMS
«CYILIECTBYET OTPAHUYEHHOE KOJIUYECTBO JI0KA3aTEILCTB TOTO, YTO BEPTUKAIHHOE PACCTOSIHHUE
OT KpPEeCTalIbHOW KOCTH J0 OCHOBAHHUS MEXKIPOKCHMAIbHOW KOHTAaKTHOW TOYKH y OAMHOYHBIX
UMILIAHTATOB, BJIMSACT HA BHICOTY HHTEPIPOKCUMAIILHOTO cocoukay [Hukurun, [Tepeos, 2019].

Hamporus, umerorcst yoeanTenbHble JOKa3aTeIbCTBA TOTO, YTO BBICOTA COCOYKA MEXKIY
UMIUIAHTaTOM U 3yOOM MpPEUMYIIECTBEHHO 3aBHCUT OT YPOBHS KJIMHHUYECKOTO MPHKPEIUICHUS
cocelHero 3yoa.

Ob6cy:xnenune

W3 storo crnemyer, 4yTo A CHUKEHMSI PUCKA 3CTETUYECKHX OCJIOXHEHUH HEOOXOIUMO
KOMILIEKCHOE O00CIIeIoBaHHE MapOJIOHTA, BKIIIOYAss WHTEPIPOKCHMAIBHOE 30HAMPOBAHUE IS
OLICHKH YPOBHS MIPUKPEILJICHUS] COCEHETO 3y0a.

B cBsi3u ¢ BepTUKaIbHON M TOPU3OHTAIBHOW MOTEpel KOCTHOM TkaHu Ha 1,5-2,0 MM u
1,0-1,5 MM COOTBETCTBEHHO, KOTOpasi BO3HUKAET, KOTJ]a UMILIAHTAT MOBEPraeTcsl BO3ACHCTBUIO
Cpeapl MOJIOCTU PTa, PEKOMEHIYeTCsl MOJACPKUBATh TOPU30HTaNbHOE pacctosiHue 1,0-1,5 MM
MeXay 3yOOM M UMITJIAHTATOM JJIsi COXPAaHEHHUs KOCTH, MPUJIETaIoIel K 3y0am.

Jlnist HeMeIJICHHOM YCTaHOBKH MMIUIAHTaTa ObLIO MPEAIOKEHO MUHUMAIIbHOE PACCTOSHHE
2 MM 0T cocefHux 3y0oB. 1o TaHHBIM KIMHHYECKUX HCCIIEJOBAHMM, COCOUEK OTCYTCTBOBAJl B
60—70 % cirydaeB mpu rOPU3OHTAIILHOM paccTostHuY MeHee 2,5-3 mm. HanpoTus, ObLI0 1MoKasa-
HO, YTO TOPU3OHTAIILHOE PACCTOSHUE MEXAY MMIUIAHTATOM M COCeIHUM 3yOoMm B 2,54 MM B
3HAYUTEIHHOMN CTETICHU CBS3aHO C TIOJIHBIM 3allOJIHEHHEM HMHTEPIPOKCHUMAIBHOTO cocouka [S16-
nokoB, 2019].

OpHako MHOTOYMCIICHHBIE HCCIEIOBAHUS COOOIIAIOT O MPOTHUBOPEUYMBBIX pE3yNbTaTax,
YKa3bIBAIOIIUX HA OTCYTCTBHE 3HAYMMON KOPPEISIIHMH MEXIY TOPU30HTAIBHBIM PACCTOSHUEM
MEXy UMIUIAHTATOM U 3yOOM B OTHOILIEHUH HAJIMYUS COCOUKA.

CyIecTByIOT IPOTUBOPEUNBHIC TaHHBIC O BIUSHUA BPEMEHU BOCCTAHOBIICHUS MUMILIAHTA-
Ta Ha 3aM0JIHEHHE MHTEPIPOKCUMAIBHOTO cocouka. B wacTHocTH, ogHO 12-MecsyHOe paHIoMU-
3MPOBAaHHOE KJIMHUYECKOE HMCCIIECOBAHME BBISIBUJIO 3HAUMTENLHO OoOJiee HU3KHWE 3HAYEHUS I1a-
NWIISIPHOTO MHJEKca (cornacHo mkane /[xeMra) A MMIIJIAHTATOB, BOCCTAHOBJICHHBIX HEMeE/I-
JICHHO, 110 CPaBHEHHIO C MMIUIAHTATAMH ITOCIIE OTCPOUEHHOHN pecTaBpaiui (T. €. uepe3 4 mMecsa
10CJI€ YCTAaHOBKH).

KonndecTBo manueHToOB ¢ OTHBIM 3aMlOJIHEHHEM COCOYKa KaK C ME3HWAbHOM, TaK U C JIu-
CTaJIbHOM CTOPOHBI MOCJIE HEMEJIEHHON U OTCPOYEHHOM pecTaBpalliy UMIUIAHTaTaMU COCTAaBU-
710 28 % 1 46 % COOTBETCTBEHHO.

HampotuB, npyroe paHaoMu3MpOBaHHOE KIMHUYECKOE HMCCIIEI0OBaHME MOKA3aJlo COMOCTaBU-
MYIO BBICOTY MEXIPOKCHMAIIBHOTO COCOYKA TIOCIIE HEMEUICHHON M OTCPOUYSHHON pecTaBpaiiy UM-
IUITAaHTaTaMMU B Te4yeHHe |2-MecsSYHOro Mepuoja, 4To MPHUBEIO K BBIBOAY, YTO PECTABPALMOHHAS
npolielypa He BIHsIa Ha HAJMYME COCOYKA. PeTpOCHeKTUBHBIC HaHHBIE CBHUIETEIBCTBYIOT O TOM,
YTO OJJHOKOMITIOHEHTHBIC M JBYXKOMIIOHEHTHbIE MMIUIAHTAThl JIEMOHCTPUPYIOT COMOCTABHUMBIE pe-
3yJBTATHl JICYCHUS! C TOYKH 3PEHUS] BBICOTHI ME3HAIBHOTO M JUCTAIFHOTO COCOYKOB B TEUCHHE
cpenmHero neproa HadmoaeHust 3,7 u 9,5 ner coorBeTcTBeHHO [Makciokos u ap., 2019].

Uro kacaercs Au3aliHa COCTUHEHWsS MMIUIAHTAT — a0aTMEHT, pe3yJbTaThl PaHIOMHU3HPO-
BAaHHOTI'O KJIIMHUYECKOTO HCCIENOBaHMS TOKa3ajd, YTO MMIUIAHTAThl C HECOOTBETCTBYIOIIMMU
uHTepdeiicaMy UMILUIaHTaT — a0aTMEHT (AM3aiiH ¢ MepeKIoYeHHeM MIaT(GopMbl) UMENTH YBEIH-
YEeHHE BBICOTHI COCOYKA B TeU€HHE 2-JIETHEro Mepuoja HAOMIOJCHHUs, TOTrJa KaK MEXIPOKCH-
MaJIBHBII COCOYEK TOKa3ajl alMKAbHYI0 MUTPAIMI0 HAa UMIUIAHTATaX C COOTBETCTBYIOIIUMH CO-
eMHeHUsIMHA UMILTaHTatT — abatMeHt (+ 0,18 MM u - 0,88 MM cootBeTcTBeHHO; P < 0,005).

Bruto 00HApyX)EeHO, YTO HETOJIHBIE ME3UATBHBIE COCOUKH PSOM C OJMHOYHBIM MMIUIaHTA-
TOM B II€pPEHEM OTeJIe BEPXHEH YeNIOCTH CBSA3aHbI C MAapOJAOHTUTOM, XUPYPrUUECKUM BMellla-
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TEIHCTBOM C PEKOHTYPUPOBAHHEM QJIBBEOJISIPHOTO IPEOHS M PACCTOSITHUEM MEXKy KOCTHOU Bep-
[IMHOM U LIEMEHTHO-AMAJIEBLIM COeqMHEHUEM OoJtee 1,5 Mm.

BriBoaBI

1. Takue ¢akTopsl, KaK 3aboseBaHue mapoaoHTa (otHomenue mancos 13,0, p < 0,001),
OTCYTCTBHE KOHTAaKTHOW TOYKH, HAJIMYUE KOCTHOW IIACTUKH B MECTe MMIUIAHTAIMU (HAIpaB-
JIEHHAs KOCTHAsI PEreHepalys OJHOBPEMEHHO C YCTAHOBKOW MMIUIAHTATA WJIM Pa3MEIICHUE UM-
IUTAaHTAaTa B paHee HapalleHHON KOCTH; oTHomIeHue maHcoB 4,3, p < 0,004), Tonkuii pecronya-
TBIN OMOTHUII JIecHBI (oTHOIIEeHHE maHcoB 3, 7, p < 0,011) u paccTossHEE MEXTy BEPIIMHONW KOCTH
U [IEMEHTHO-IMaJIeBOM TpaHuIieil Oonee 1,5 MM okazanuch (pakTopamu, CBSI3aHHBIMH C HETIOJ-
HBIM 3aII0JHEHHEM TUCTAIBHOTrO cocouka [lypHoBo, [pskoBa, 2019].

2. B cOOTBETCTBUU C 3TUMHU BBIBOJIAMHU TOJAMYHOE MPOCIEKTUBHOE MCCIIEAOBaHNE TTOKa3a-
JI0, YTO TOJICTHIM OMOTHI B 3HAUMUTEILHOU cTernenu cBs3aH (P < 0,05) ¢ HamuyueM cocodka Mmpu
pecTaBpanyy OJMHOYHBIMH UMILIAHTATAMH B TIEPETHUX OT/IETaX BEPXHEH U HIDKHEH YeITIOCTH.

3. Oxgnako cooOmianocs U 00 0OpaTHOM: HE OBLJIO OOHAPYKEHO CBSI3U MEXKAY HEMOJIHBIM
WHTEPIPOKCUMAIILHBIM COCOYKOM W OHMOTHIIOM JIECHBI KaK Il MMIUIAHTATOB, YCTAHOBJICHHBIX
HEMEIJICHHO, TaK W IS UMIUIAHTATOB, YCTAHOBJICHHBIX Ha 3a)KUBIIMX YyYacTKaX, a Takxke AJis
UMIUTAHTATOB C KOHCTPYKIUEH MEepeKItoueHus TIaThopM B MEpeIHUX 007acTIX 3y0a BepXHEH
YEJIFOCTH.
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Oproneanyeckas peadUaIUTANUSA 00JbHBIX CO CJI0KHOCOCTABHBIMH
neekTamMu cpeaHed 30HbI JUIA
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AHHOTaUUsI. ABTOPHI CTaThH MPEICTABIISIIOT YCIEITHBIEC Pe3yIbTaThl OPTOIEANMIECKOTOo JieueHHs 16 GOIBHBIX
C TPHOOPETEHHBIMH CJIO)KHOCOCTABHBIMH Je(heKTaMH CpeHEeH 30HBI JIMIA pa3MYHOrO TeHe3a W
nokanm3armu. [y Oomee nmeTanbHOTO W3YYeHUS H  OOJErdeHWs IUTAaHUPOBAaHUS CTOMATOJOTHYECKON
peabmuranuu ObLTa HCTONB30BaHa Kiaaccudukaims aedextoB mo P.G. Cordeiro u E. Santamaria (2000).
B mnane nmuarHocTMKM ObUIIM MPOBENECHBI CIEAYIOUIME METOABI OOCIIENOBaHUS: ONpoc, cOOp aHaMHe3a,
OCMOTp, Tajblalis MATKAX TKaHEH YeNFOCTHO-IUIICBOM O0JAacTH, aHTPOIIOMETPHYECKHE W3MEPEHHUS
CETMEHTOB 4YeITFOCTEeH, M3MEpPEHHe W CPaBHEHHE BBICOTHI BCEX 30H JMIa. [IpoBeneHBI MOTONMHUTENbHBIE
METOAbI HCCICIOBAHUS B BHUIE: HM3YYCHHS TEeMOTPaMMBI, OpTOMaHTOMOTrpadus; KOHYCHO-TydeBas
komrbtoTepHas ToMorpadus (KJIKT); neHCHTOMETpHs YeIFOCTHBIX KOCTEH; KaIMUIIPOCKONUS CIM3UCTHIX
000JI0UeK TpeIBeprsl U COOCTBEHHO TMOJIOCTH PTa; W3TOTOBJICHUE MTUATHOCTUUECKUX MOJIENEH YeTroCcTed u
Macku nura. [locme smmrenm3anyy paHeBBIX ITOBEPXHOCTEH OBUTH TpPEANPUHSTH TIOMBITKH YCTPAHUTH
nedexTsl. BceM OOMBHBIM M3TOTOBIIIM TOCTPE3EKIIMOHHBIE MPOTE3bI C MCIOIB30BAHUEM B Ka4eCTBE OTOPHI
TIOJTIE)KAIEe TKAHHU, OCTaBIIHECS 3yObl WM JCHTAJbHBIE MMIUIAHTaThl. BO BCeX KIMHHYECKUX CIydasx
YAJIOCh 3aMECTHTh Je(EeKTHI CpelHel 30HBI JIUIA MOCTPE3EKIMOHHBIMU TTpoTe3amu. [Ipu CIoXHBIX THITaX
pe3ekuuu (30 U 4 THIIBI) ¢ SHYKIICAIMEeH OPOUTHI M3TOTOBJICHBI HCKYCCTBEHHBIC MPOTE3bI BEPXHEH YETFOCTH U
rmaza ¢ ydactieM odraimpMonora. Yto KacaeTcs ajanrTanuMM K TMpoTe3aM, ObICTpee BCEro HacTYIHIIO
MIPUBBIKAHHE K TIPOTE3aM C OMOpPaMH Ha ECTECTBEHHBIX 3y0ax WM YCTAaHOBIEHHBIX HMIUIAHTaTaX IIPH
OJTHOCTOPOHHHUX M3bsSHAX. BO Bcex ciiydasx MOTy4eHbl XOPOIINE Pe3yIbTaThl JICUSHHUSI.

KiroueBbie cjioBa: CII0)KHOCOCTaBHBIE Je(EKTHl CpeqHEW 30HBI JIMIA, PEeaOMIUTAIUs, COCTOSHHE
MPOTE3HOTO JIOXkKA, CErMEHTapHbIC, OOIIUpPHBbIC Je(EKThl TKAHEW CpEAHEH 30HBI JIMIA, KOMIUIEKCHOE
JiedyeHre OOJIbHBIX, YCTAHOBKA JICHTATbHBIX UMILJIAHTATOB, U3TOTOBJICHUE MOCTPE3CKIIMOHHBIX MPOTE30B,
croco0bl PUKCAIIUK MTPOTE30B K OMOPHBIM TKAHIM U OpraHam

Jas umtupoBanusi: Kageipo M.X., Bopucos A.A., KagsipoB M.M., CansuukoB A.H., Kagsiposa C.M.
Opronenuyeckas peaOWauTanus OONBHBIX CO CIIOXHOCOCTABHBIMH Je(eKTaMu CpeaHe 30HBI JINIA.
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Orthopedic Rehabilitation of Patients with Complex Defects
of the Middle Zone of the Face
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Abstract. The authors of the article present the successful results of orthopedic treatment of 16 patients with
complex defects of the middle zone of the face various genesis and localization. For a more detailed study
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and to facilitate the planning of orthopedic rehabilitation, we used the classification of defects by
P.G. Cordeiro and E. Santamaria (2000). In terms of diagnostics, the following examination methods were
carried out: questioning, anamnesis, examinations, palpations of the soft tissues of maxillofacial region,
anthropometric measurements of the jaw segments, measurement and comparison of the height of all areas
of the face. Additional research methods were used in form of: studying a gemogram, orthopantomography,
cone beam computed tomography (CBCT), densitometry of the jaw bones, capillaroscopy of the mucous
membranes of the vestibule and, accordingly, the oral cavity, making diagnostic models of the jaws and face
masks. After epithelization of the wound surfaces, attempts were made to eliminate the defects. All patients
received post-resection prostheses, using underlying tissues, remaining teeth or dental implants as a support.
In all clinical cases, it was possible to replace defects in the middle zone of the face with post-resection
prostheses. For complex types of resection (types 3b and 4) with enucleation of the orbit, artificial
prostheses of the upper jaw and eye were made with participation of an ophthalmologist. With regard to
adaptation to prostheses, accustoming to prostheses supported by natural teeth or implants with unilateral
defects was the fastest. Good treatment results were obtained in all cases.

Keywords: complex defects of the middle zone of the face, rehabilitation, condition of the prostheses
bed, segmental, extensive tissue defects of the middle zone of the face, complex treatment of patients,
installation of dental implants, production of post-resection prostheses, ways of fixing prostheses to
supporting tissues and organs

For citation: Kadyrov M.Ch., Vorisov A.A., Kadyrov M.M., Salnykov A.N., Kadyrova S.M. Orthopedic
Rehabilitation of Patients with Complex Defects of the Middle Zone of the Face. Challenges in Modern
Medicine. 45 (3): 291-301 (in Russian). DOI: 10.52575/2687-0940-2022-45-3-291-301

BBenenune

Uwrcno OG0NBHBIX ¢ eeKTaMH YeIIFOCTHO-TUIIEBOM 00J1aCTH MMEET TCHIICHIIMIO K YBEJINYC-
HUIO, U 9TO CBSI3aHO C MHOXKECTBEHHBIMU 3TOJIOTUYECKUMHU (DaKTOpaMu, TaKUMHU KaK HEOTHe-
CTpEJIbHBIC M OTHECTPEIbHBIC TPAaBMBI; crienu(uuecKkue M Hecenu(pUIecKne BOCTATUTEILHBIC
MpOIleCChl; TOOPOKAYECTBEHHBIE M 3JI0KaY€CTBEHHBIE HOBOOOPA30BaHUS; OOIIMpHBIE IEPEKTHI
BpokaeHHoro rere3a [Jlecusix, 2005; Uypkun, 2010; Taiitep u ap,. 2019; Ilycrosas, 2021;
Ubaydullaev et al., 2021]. Ocoboe 3HaueHHEe MPUOOPETAIOT TaK HA3bIBAEMbIE MTOCTPE3CKIIMOHHBIC
TeQEeKTHI YEIIOCTEH H3-32 OITyXOJIEBBIX MPOIIECCOB. 3I0KaYeCTBEHHBIE HOBOOOPA30BaHUS BEPXHEH
YeIIOCTA BCTPEYAIOTCSA B TPU pasa yaile, yeM Ha HibkHed uemroctu [[Tagec, 1983; CosoBbes,
1983]. Oxka3anue MOJHOIICHHOW TTOMOIIM TAI[MEHTaM CO CIIOXKHOCOCTABHBIMH JE(EKTaMU M Jie-
dopmanusaMu cpefHEN 30HBI JHMIA U3-32 CTPYKTYPHI SBJSIETCS JOCTAaTOYHO CIIOKHOM 3amaueit
[[ymckwuit u mp., 2017; Kapacesa, 2018, 2020; Mutun u ap., 2018]. M3-3a aHaTOMHYECKHUX U TH-
CTOJIOTMYECKHX OCOOCHHOCTEH CTPOEHUS JaHHOM 00JIacTH BCTpeydaroTcs: (OpMUPOBAHUS pPa3HO00-
pa3HbIX J1e(EeKTOB MO JIoKaIu3auu, oosemy, ¢popme, cocraBy. Haubompime 3arpyiHeHUsT BO3HU-
KaloT MPHU OOLIMPHBIX CKBO3HBIX JeeKTaX, KOTJa BCTPEUAIOTCS] M3bSIHBI KOCTHBIX CTPYKTYp U
MATKUX TKaHerd. Ocoboe MeCTO Uil PelIeHus TaHHOM MPOoOJIeMbl 3aHUMAET OPTOIeUIecKas pea-
OmnuTanys, 160 BO3HUKAIOT BCE BO3MOXKHBIE HAPYIIEHUS KaK (PYHKIIMOHATBHOTO, TaK U KOCMETH-
YeCcKOoro xapaktepa. Vcrmonp30BaHue OpTONEeAMYSCKIX KOHCTPYKITUH MTO3BOJISIET YCTPAHHUTh TOTe-
pro JkeBaTenbHON 3((HEKTHBHOCTH, PEUEBOM M ICTETHUECKOW HEIOCTATOYHOCTH U TEM CaMbIM
yAydIaeT KadeCTBO KHU3HU HOCUTENeH 3TUX u3bsaHOB [[aitrep u ap., 2019; llanuaze u ap., 2020;
[TycroBas u np., 2021; Ubaydullaev et al., 2021; Kochurova et al., 2022].

Lenabo uccjieoBaHUs SBISETCS OICHKA aaNTalldd U YIOBICTBOPCHHOCTH ITAIIMEHTOB
K TIOCTPE3EKIIMOHHBIM TPOTE3aM BEPXHEH YeNIOCTH C MPUOOPETEHHBIMH AePeKTaMU BEpXHEH
YEJTFOCTH.

Marepuana u MeTOAbI HCCIET0OBAHUSA

[Tox mammm HabmogeHuem 3a nepuon ¢ 2000 mo 2022 roxa HaXOAWIHCH 16 OONMBHBIX C
MPUOOPETEHHBIMU CII0)KHOCOCTABHBIMH JeeKTaMu CpedHE 30HBI JIMIA Pa3IuYHOrO TeHe3a U
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nokaym3armu (tad. 1 u 2). J{nsg Goynee AeTanbHOTO M3ydeHUST M O0JIETYCHUS TUTAHUPOBAHHS Op-
TOIENYECKOM peabuanTauy ObLTa MCIIoab30BaHa Kinaccudukamus aedexros mo P.G. Cordeiro
u E. Santamaria (2000). CornacHo AaHHO#M KiiacCH(HKAIIUN, aBTOPBI PA3ICIIAIA PE3CKIIUN BEpX-
HEW 4etoCTH Ha cienyromue 4 Bapuanta. Bapuant 1 — yactrudHas pe3ekins BEpXHEH YET0CTH C
BOBJICUCHUEM TOJBKO 1—2 CTEHOK BEpXHEH 4emtocTu 0e3 3aTparuBaHus TBepAOro Heba. BapuaHt
2 — cyOToTanbHas pe3eKIMsl BEpPXHEH YENIOCTH C yAaJeHHEeM 5—6 CTEHOK BEpXHEHl 4YemocTH
(TBepmoro HeOa, mepenHeu, 3aAHel, JaTepallbHOW U MeIuaabHOM CTeHOK). Bapuant 3a — To-
TaJgbHas Pe3eKIUsl BEpXHEH YeNIOCTH C COXPAHEHHEM COJIEPKHMOI0 OpOUTHI: yAaJeHUE BCEX
6 cTeHOK BepxHel yenmoctu. BapuanT 30 — ToTanpHas pe3eKIusl BEPXHEH YEIOCTH C K3EHTEpa-
1uen opOuTHL: yJaleHue BceX 6 CTEHOK BEPXHEW UEeNIOCTH C yAaJeHHEM COJIEPKUMOT0 OpOUTHI.
Bapuant 4 — opOUTOMaKCHIIPKTOMUS C PE3EKIMEN 5 BEpXHUX CTEHOK BEpXHEH UeItoCTU (HIXK-
HSS CTeHKa OpOWTHI, MepedHss, 3a/HAd, JlaTepajdbHas U MeAUaJbHasi CTEHKH) U COAEPKHUMOI0
OpOUTHI C COXpaHEHUEM TBEPOTO Heba.

Tabmuna 1
Table 1

Pacripenenenne 60MbHBIX ¢ neeKTaMy BEpXHEH YEITFOCTH B 3aBUCUIMOCTH OT MPUYXHBI U KOJIMIECTBO
OOJIBHBIX
Distribution of patients with defects of the maxilla depending on the cause and number of patients

Oruonorus gedexra BepxHel YenocT KonngectBo 60nbHBIX (abc.)
1 Pak BepxHeH 4eNOCTH, UCXOAAIIUN U3 SMUTEIHS 6
BEPXHEUEJIFOCTHOTO CHHYCa
2 [IpopacTanue paka cIM3UCTON 0OOJIOUKH TBEPAOTO U 5
MSITKOTO He0a B BEPXHIOIO YeIIOCTh
3 | CapkoMbl BepXHEH YEIIOCTH 2
4 | OrHecTpenbHBIE paHEHHsSI CPEeTHEH 30HBI TN 3
Bcero 16
Tabmnuua 2
Table 2

Pacripenenenve 00NbHBIX ¢ ieheKTaMu BEPXHEH YEIIIOCTH B 3aBUCUMOCTH OT JIOKAJIM3aIlMH, COTJIACHO
kinaccudukarmu, Cordeiro u Santamaria (2000)
Distribution of patients with defects of the maxilla depending on the location according to the classifica-
tion by Cordeiro u Santamaria (2000)

Jlokanuzanus ie)eKTa BEpXHEH YeI0CTH KosmvecTBo 60sbHBIX (a0cC.)
Tun 1 3
Tun 2 7
Tun 3 3
Tun 4 3
Bcero 16

B niane AMarHoCTHKM OBLIM MPOBEECHBI CIEAYIOIINE METO/IbI 00CIeI0BaHU: OIpoC, cOOp
aHaMHe3a, OCMOTp, MaJbNaUs MATKUX TKaHEH YeTIOCTHO-TUIEBOM 00JaCTH, aHTPOIIOMETpUYE-
CKHE€ U3MEPEHHS] CETMEHTOB YENIOCTEH, N3MEpPEHNE U CpaBHEHHUE BBICOTHI BceX 30H juma. IIpo-
BEJICHBI JOTIOJIHUTEIbHBIE METO/Ibl UCCIEA0BAaHUs B BUJIE: U3YyYEHHS] T€MOTPaMMbl; OPTONAHTO-
Morpadusi; KOHycHO-ydeBasi komnbioTepHas Tomorpadus (KJIKT); neHcutomerpusi 4enmtoct-
HBIX KOCTeH; KamWIIPOCKONUS CIM3UCTBIX 000J0YEK MpeaaBEepHsl U COOCTBEHHO MOJIOCTH PTa;
M3TOTOBJIEHUE JUATHOCTUYECKUX MOJENEN 4enrocTel u Macku juna. Ilocie snurenusanuu pa-
HEBBIX MIOBEPXHOCTEH ObUTM MPEANPUHATHI HONBITKA YCTPAaHUTh Je(eKTsl. Bcem 00MBHBIM H3ro-
TOBJICHBI TOCTPE3EKI[MOHHBIE MPOTE3bl HAa BEPXHEH YENIOCTH C HCIIOJIb30BAHHEM B KadecTBe
OTIOPHI MOJUIekKAIUX TKAHEH, OCTABIIMXCS 3yOOB MM JCHTAIBHBIX UMILJIAHTATOB.
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JUts HarmsAHOCTH TMPUBOJUM HILTIOCTPAIMU TMAIMeHTa ¢ Je(PEeKTOM BEPXHEH YeTIOCTH, C
HENOCPEJICTBEHHBIMH U OT/IaJICHHBIMU PE3yIbTaTaMU KOMILJIEKCHOTO JICUECHHUS:

BonbHoit A. 1957 1. p., oOpaTtuicst ¢ qUarHO30M: NOCTPE3CKIIMOHHBIN Te()eKT BEepXHEH de-
JIFOCTH CTIPaBa ¢ OCTIKTOMHUEH 10 BTOPOMY TUIY coriacHo kiaccudukaruu Cordeiro u Santamaria
(2000). O6mMpHOE POTOHOCOBOE COyCThe. V3 aHaMHe3a: HAXOMWIICS B OTICIICHUH OMYyXOJel To-
JIOBBI U 1lIeU C HAIMYMEM OOLIMPHOM OMyXOJIH CpeJHel 30HbI Jula crpaBa. CreneHb pacupocTpa-
HEHHOCTH OITyXO0JIeBOro mporecca no kiaccudukauu TNM: T2NOMO, Ib knuHuueckas rpymma.
Brimonnena Mopdonornueckas BepuduKaiys AMarHo3a MmyreM WHIU3UOHHOW Ouoricuu. [lpunu-
MaJl Kypchl XUMHOTEpAIuy U JIy4eBOM Tepanuu B mpeaonepaunonHoM nepuoze. B 1994 rony non
OOIIMM 3HO0TpaxeaJbHbIM HapKO30M MPOU3BEJICHA PE3EKINS BEPXHEH YENIOCTH CIIpaBa Mo MMOBO-
Ny ocTeoreHHou capkombl. CrycTst 3 Hemenu Mocie Omnepalnyy U3rOTOBJIEH MOCTPE3eKIIMOHHBIHN
MPOTE3 Ha BEPXHEH YEINII0CTH CclipaBa ¢ KJIaMMEepHbIMU (PUKCAIUSIMUA HA COXPAaHEHHBIX 3y0ax JeBO
BepxHeH uentocTu. [locTpe3eKMOHHBIN POTE3 UCIOIB30BaH B TeueHue 28 jer. OHako nocie
IIOTEpH OIOPHBIX 3yOOB BCIIEACTBUE MOPAKEHUS KapUO3HBIM MPOLECCOM U YAaCTUYHOIO M3MEHe-
HUSI penbeda MPOTE3HOTO JI0XKa BO3HUKIIA TOTPEOHOCTH ISl IOBTOPHOTO MPOTE3UPOBAHUS UMEFO-
mierocst AeeKTa BepxXHeil yenocTy. BoInonHeHo ynaneHue pa3pyleHHbIX 3y00B Ha JIEBOH 10JIO-
BHUHE BEPXHEW YENIOCTH C HMCIOJBb30BAaHWEM HAIPAaBICHHOW KOCTHOW PETreHEpaIly C IOCIeTyI0-
el JeHTanbHON MMIUTaHTauuel. Mcnoabp30Banbl 4 BUHTOBbIE BHYTPUKOCTHBIE 3yOHBIE MMILIAH-
tarbl komnanuu MegaGen (Kopes). Crryctst 4 mMecsiia ObUTH N3rOTOBJICHBI METANIOKEPAMUIECKHIE
KOPOHKHU Ha UMILIaHTaTax. V3bsiH BepXHE YelltoCTH CIpaBa YCTPaHEH IyCTOTENbIM OCTPE3eKIH-
OHHBIM TIPOTE30M C KJIIAMMEPHOH (pukcammeil. B OTHOCHTENBHO KOPOTKHE CPOKH YCTPaHEHBI BCE
UMeEIOLIHMEeCcs: KOCMETHYEeCKHE U (DYHKIMOHAIbHBIE HAPYLIEHUS B BUJIE HapyIIEHUE PeuH, aKTa xe-
BaHUs, [NIOTaHKs1. BoNbHO# ycnenHo nonb3yercs npore3oM (puc. 1-9).

Puc. 1. Buj nedexra BepxHel YEIIOCTH U COCTOSTHUE OKPY/KAFOIINX MATKUX TKaHEH
Fig. 1. Type of defect of maxilla and the condition of the surrounding soft tissues
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Puc. 2. Mogenb BepxHeil 4eTI0CTH TOCIe YCTAaHOBKH 4-X JCHTAIBHBIX UMILTaHTaTOB. CTapblit
MOCTPE3EKIIMOHHBIN MPOTE3 BEPXHEH YEMOCTH ObLT HCIOIH30BaH B KauecTBE MadIoHa
Fig. 2. Model of the maxilla after the installation of 4 dental implants. Old post-resection maxillary
prosthesis used as template

Puc. 3. U3roroBnenue kapkaca Ijsi METAUTOKEPAMHUYECKIX KOPOHOK C TIOArOHKOW K WMIUTaHTaTaM
Fig. 3. Fabrication of a framework for metal-ceramic crowns with fitting to implants
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Puc. 4. Mogens cermenTa BepxHel yentocTy. lIpenBapurenpHoe HaHECEHNE KepaMUIECKOI Macchl
Fig. 4. Maxillary segment model, prelaminary application of ceramic mass

Puc. 5. q)I/IKcaI_II/IH MCTAJJIOKECPAMHUYCCKUX KOPOHOK Ha UMIIJIAHTATAaX IMPU IMMOMOIIHN HEMCHTA
Fig. 5. Fixation of metal-ceramic crowns on impants with cement
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Puc. 6. Mozgenb BepxHel 4eI0CTH ISl U3TOTOBJICHUS IyCTOTENIOT0 MOCTPE3EKIIMOHHOTO IPOTEe3a
BEPXHEU UEIOCTH
Fig. 6. Model of the upper jaw for the manufacture of a hollow post-resection prosthesis of the upper jaw

k".‘v | |

Puc. 7. BockoBasi KOIIMO3UIIUS ITyCTOTENIOr0 MpOTE3a BEPXHEN YENIOCTU
Fig. 7. Wax composition of a hollow prosthesis of the upper jaw
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Puc. 8. 06HII/II71 BHUJ] TOTOBOI'O IJIACTMACCOBOI'0 ITPOTE3a U MOCJIC q)HKcaIII/II/I Ha BerHeﬁ YCJIIIOCTU
Fig. 8. General view of the finished plastic posthesis and after fixation on the upper jaw

Puc. 9. d)mccaupm OpoTE3a K OMMOPHBIM KOPOHKAM Ha UMIIJIAHTATax
Fig. 9. Fixation of the prosthesis to abutment crowns on implants

ITosryuyeHHbIe pe3yJbTaThl H HX 00CYXKICHUE

Bo Bcex KIIMHMYECKUX CTyYasx yAalloch 3aMECTHTh Ne(EKThI CPETHEH 30HBI JIUIIA TOCTPe-
3eKIMOHHBIMU NpoTe3aMu. [Ipu cinoxHbIX THMax pe3ekuuu (30 u 4 TUMBI) C yAaleHUEM Coaep-
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KHUMOI OpOUTHI OBUIM M3TOTOBIIECHBI UCKYCCTBEHHBIE MMPOTE3bl BEPXHEH YENIOCTH M UHOT/A IJ1a3a
¢ yuactueM odranbmorora. Uro kacaercsd ajanTaludu K IpoTe3aM, ObICTpee BCEro HaCTYIUIIO
MPUBBIKAHKE K MPOTE3aM C ONIOPAMU HA €CTECTBEHHBIX 3y0axX MM YCTaHOBJIEHHBIX MMILIAHTATaX
IIPU OJHOCTOPOHHMX M3bsHaX. [Ipu ciokHbIX JedekTax TkaHed cpelHel 30HbI JIMLA 10cIie U3-
TOTOBJICHHUSI OPTONEINYECKON KOHCTPYKLUUHU TpeOyeTcsl MpoBeIeHNUEe HEOAHOKPATHBIX KOHCYIb-
Talui, OCMOTPOB JJIsl KOPPEKLUU IIPOTE3a U IICUXOJOTUYECKON MOAAEPIKKH MAlUEHTOB.

3ak/aueHue u BbIBO/AbI

Taxkum 06pa3zoM, MPOMEKYTOUHBIM MJIH 3aKIFOUUTEIILHBIM 3TAllOM peaOUIMTALNY HallkueH-
TOB C Je(eKTaMH OMOPHBIX TKAaHEH CpeaHel 30HBI JHUIIEBOTO CKEJeTa SIBISETCS M3TOTOBJICHUE
3aMeIIAoLINX MIPOTE30B C Pa3IMUHbIMU crioco0amMu GUKCAlMU U KOHCTpYKIMU. Vcnonabp3oBaHue
JCHTAIbHBIX MMIUIAHTATOB YIYYINAIOT (DUKCAIIUIO MOCTPE3EKIIMOHHBIX MPOTE30B M COKpPAIIAET
CPOKH peaOuIUTalHH.

1. [locie BCECTOPOHHETO M3Y4YEHHs MPUMEHEHHE KOMIUIEKCHBIX METOJOB IpPU JIEYEHUU
OHKOJIOTMYECKHX MaTOJOTHH YeTIOCTHO-INIEBON 00JIACTH B BUJIE XMMHO- U JIyU€BOW Tepanu He
SBJIIETCS IPOTUBOINOKA3aHUEM [Tl BHIITOJIHEHUS AEHTAIbHOW UMIUIAHTALIMH.

2. BO3MOXXHO NpUMEHEHHUE JAEHTAIbHBIX HMMILJIAHTATOB B BHJE ONOPbI A (UKCALUU
[IOCTPE3EKIIMOHHOTO  MPOTE€3a BEpPXHEH 4YENIOCTH, CIYXKallMX B KAuyecTBE OIOPHO-
YIEP’)KUBAIOIINX DJIEMEHTOB.

3. IloBTOpHOE M3TOTOBJIEHUE MMOCTPE3EKIIMOHHBIX MTPOTE30B HA BEPXHEH YENIOCTH C YIIyd-
IIEHHBIMU KadecTBaMH B BUJE YMEHbLICHHE Beca, Xopollel (ukcanueil u riaakoi moBepxHo-
CTBIO CITOCOOCTBYIOT OBICTPOIA aIaITAIHH.
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AHnHoTauus. HecMoTpst Ha ycriexu, JOCTUTHYThIE B KOMIUIEKCHOM JICYEHUH THOMHBIX paH, 3Ta mpobieMa
IIPOJIOJDKAET OCTABATHCSI aKTyaJlbHOM M JIO KOHLA HE pelleHHOW. MHOTOUHCICHHBIMUA HCCIEA0BAHUIMM,
MPOBEACHHBIMM B TIOCHeIHEH uYeTBepTH XX BeKa, ObLIO JOKAa3aHO, YTO NPUYUHON CIIOKHUBIICHUCS
CUTyallM! SIBUJINCH W3MEHEHHUS CHeUn(pUUECKUil NPUHAMAJICKHOCTH THOWHOW paHeBOW HWH(EKUHH C
NPOTrPECCUBHO NPOrPECCUPYIOMINN YCTOMUMBOCTBIO €€ K aHTHOMOTHKaM. COBpEMEHHAash METOAONOTHS
MECTHOTO JIEYeHHA THOWHBIX paH OCHOBaHA Ha HANpaBIEHHOM NPUMEHEHUH OMOJOTHYECKH aKTHBHBIX
NEPEBSI30YHBIX CPEACTB C 33JaHHBIMU CBOMCTBAMH C YUE€TOM Xapakrepa U (a3bl paHeBoro npouecca. Jis
JeyeHrs: OOJBHBIX C XUPYPTUYECKMMH HHGpEeKIusIMU koxu M Msarkux Tkaned (MKMT) npenaparamu
BHIOOpa CUHTAIOTCS MHOTOKOMIIOHEHTHBIE COPOCHTHI, pa3jIMYHbIC HOBBIC aHTHCENTHKH, Ma3u Ha [10I-
OCHOBE, paHEBbIC MIOKPHITHS, B COCTaB KOTOPBIX BXOAUT CEPEOPO MM HOJ C MOJMBUHUITUPPOIIUIOHAMU.
WX BHeApeHUe B NOBCEIHEBHYIO MPAKTUKY MO3BOJIWIO 3HAYUTEIBHO YIYUIINTh KaUE€CTBO JIEUEHHs odara
uHeknmu y 6onpHbIX ¢ (MKMT) kak Ha dTare jedeHus] OCTPOro THOMHOTO IMpoliecca, TaKk M Ha dTare
MIOJITOTOBKH TOCJIEONEPAIIMOHHBIX PaH K TIACTUYECKOMY 3aKphITHIO. B 0CHOBY Hamieit paboThl MOIOKEH
aHaJIu3 pe3ynbTaToB 00cnenoBanus 52 OOJbHBIX C THOMHBIMHM PaHaMH Pa3IMYHOTO I'eHe3a U JIOKAIM3aluH
C HCIOJIb30BaHUEM MOIU(PHUIMPOBAHHOTO cepeOpoM MOHTMOpWUIOHHTA. MyxkuuH Obu10 29 (55,77 %),
xeHnmH — 23 (44,23 %). Bo Bcex ciyyasix Ha4aJld MECTHOE JIeYeHUE C MOPOIIKOM MOJU(PHIINPOBAHHBIN
cepeOpoM MOHTMOPWUIOHMT. [lox moBsS3kamu dYepe3 5—7 CyTOK OTMeYalMCh NPHU3HAKH Iepexona
paneBoro mpornecca Bo Il ¢asy (mosBieHue BsUIOW TpaHYISLMOHHOM TKaHHW, CHI)KEHHE MHUKPOOHON
00CEMEHEHHOCTH).

KiaroueBble ciioBa: MOTU(PHUIMPOBAHHBIN CcepeOPOM MOHTMOPHIUIOHUT, HMHQEKIUS KOKA W MITKHX
tkanelt (MKMT), o6ceMeHeHHOCTh, TIOPOIIOK IT0J] TIOBS3KOH

Jasn  uurupoBanms: Ans-Kananu 03.C., Ilepuenxko E.I., Toctumer B.K., fApom A.JL,
Kapnauee A.A., Comnomenko A.B., Oneitnuk H.B., Bonmapenko H.M. 2022. Ouenka
3pdexTuBHOCTH  MOAMGUIMPOBAHHOTO  cepeOpOM  MOHTMOPWIUIOHHTAa B JICYCHHH  OOJIBHBIX
¢ uMHQEKIMeH KOKM M MAITKAX TKaHedl. AkTyanbHble mnpoOiembl Memuimabl. 45 (3): 302-314.
DOI”™ 10.52575/2687-0940-2022-45-3-302-314

302


mailto:yarosh_a@bsu.edu.ru
https://orcid.org/orcid-search/search?searchQuery=0000-0003-4475-5467
https://orcid.org/orcid-search/search?searchQuery=0000-0002-7506-9761
https://orcid.org/orcid-search/search?searchQuery=0000-0001-9749-7890
https://orcid.org/orcid-search/search?searchQuery=0000-0003-3574-7887
https://orcid.org/orcid-search/search?searchQuery=0000-0002-3491-6303
https://orcid.org/orcid-search/search?searchQuery=0000-0002-8543-3723
https://orcid.org/orcid-search/search?searchQuery=0000-0003-1390-073X
https://orcid.org/orcid-search/search?searchQuery=0000-0001-7452-7006

AkTyanbHble Npobnembl MeanumHbl. 2022. T. 45, Ne 3 (302-314)
Challenges in modern medicine. 2022. Vol. 45, No. 3 (302—-314)

Evaluation of the Effectiveness of Silver-Modified
Monthmorillonitis in Treatment of Patients with Skin and Soft
Tissue Infection

Edres S. Al-Kanani ', Ekaterina G. Shevchenko 3, Viktor K. Gostishev 3",
Andrey L. Yarosh 3, Aleksandr A. Karpachev ", Aleksandr V. Soloshenko ",

Natalia V. Olejnik 3, Nadezhda I. Bondarenko 2
! Belgorod Regional Clinical Hospital named after St. Joasaph,
8/9 Nekrasov St., Belgorod 308007, Russia;
2 Central District Hospital of Valuyki,
107 Timiryazeva St., Valuyki, Belgorod region 309976, Russia
3 Belgorod National Research University,
85 Pobeda St., Belgorod 308015, Russia
E-mail: yarosh_a@bsu.edu.ru

Abstract. Despite the success achieved in the complex treatment of purulent wounds, this problem
continues to be relevant and not fully resolved. Numerous studies conducted in the last quarter of the
XX century, it was convincingly proved that the reason for this situation was a change in the specific
affiliation of purulent wound infection with its progressive resistance to antibiotics. The modern method
of local treatment of purulent wounds is based on the targeted use of biologically active dressings with
specified properties, taking into account the nature and phase of the wound process. Multicomponent
sorbents, various new antiseptics, PEG-based ointments, wound coatings including silver or iodine with
polyvinylpyrrolidones are considered the drugs of choice for the treatment of patients with surgical skin
and soft tissue in patients with (ISST) both at the stage of treatment of acute purulent process, and at the
stage of preparation of postoperative wounds for plastic closure. Our work is based on the analysis of the
results of treatment of 48 patients with purulent wounds of various genesis and localization with a new
dressing material: silver-modified montmorillonite. There were 29 men (56,25 %), and 23 women
(44,23 %). In all cases, local treatment was started with: silver-modified montmorillonite powder under
bandages, after 5-7 days there were signs of the transition of the wound process to phase II (the
appearance of sluggish granulation tissue, a decrease in microbial contamination).
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BBenenune

B Hacrosiiee Bpemsi paHeBas XUpypruueckas WHQEKIUs SBISETCS OIHOW M3 OCHOBHBIX
mpo0iieM, ¢ KOTOpPbIMHU OOJIbHBIE 0OpaIiaroTcs 3a METUIIMHCKON moMolbto [ AramkaHoBa, 2019;
becuactHoB u ap., 2020]. AKTyalnbHOCTb JAHHOW MpOOJIEMBI MOATBEPKIACTCS M TEM, UTO
14,0-16,0 % ot Bcex BHYTPUOOIBHUYHBIX MH(PEKIUI COCTABIAIOT IOCIEONEepPAlMOHHbBIE
paneBble  uH(eknuu. [logaBnsiomiee  OONBIIMHCTBO — IITAMMOB  I'pPaMOTpPHLIATEIbHBIX
MHUKpPOOPTaHW3MOB, BKJIIOYasi CHHETHOMHYIO MajlouKy, a TaKXe 30J0TUCTBIA CTa(UIOKOKK, MO
pe3yibTataM  HCCIEAOBAaHMM B OOLIEXMPYPrMUECKUX  CTAllMOHApaX, JEMOHCTPUPYIOT
YCTOMYMBOCTh K TaKuUM IpenaparaMm, Kak pUBaHOJ, (QypaliiivH, XJOpaMUH U JI€KAMETOKCHH
[bnaryn, 2015; 3emnsnoit u ap., 2020]. B To e BpeMs MYJIbTHLIEHTPOBBIE HCCIIEJOBAHUS
MOKAa3bIBAIOT, 4YTO YacTOTa HArHOEHHWS paHbl IIOCJIE OINEPaTUBHBIX BMEIIATENLCTB MOXKET
nocrurarb 17,0-27,0 % [KacanoB u ap., 2013; Lackn Toplitsch D. et al., 2021]. Uyt Goiee
75,0 % ToMeIIeHW B CTAIMOHApax <3arps3HEHb» CTOMKUMH K METHIWUIMHY IITaMMaMu
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Staphylococcus aureus, 98,0 % XpoHHYECKHX paH OOCEMEHEHbI a’pOOHBIMH OpraHM3MaMH
[Lopes et al, 2017; Bui et al., 2019; Goswami et al., 2020].

MecTtHoe seuenne HHGHUIMPOBAHHBIX PaH BKIIIOYACT B ce€0s MCIIOIB30BaHUE OMOAKTUBHBIX
MOBSI30K, JEMCTBHE KOTOPHIX B OOJBIIMHCTBE CBOEM CTPOTrO HANPABIEHO U OCYILIECTBISETCS B TY
wii uHyo ¢aszy paneBoro mpouecca. C Ipyroil CTOPOHBI, ¢ JAaBHUX BpPEMEH Ui JICUCHUS
paHeBbIX HH(MEKIMI UCHOIB3YIOTCS mpemnaparbl cepebpa, KOTOpoe o00JafgaeT CTOHKUM
anTucenTuueckuM aeiicteuem [Huxkutun u ap., 2009; Masypenko u ap., 2020]. Hapsay c tem,
YTO B JIUTEPAType MOSBISAETCS BCE OOJIbIIE JAaHHBIX O POCTE YKCIa YCTOMYUBBIX K COBPEMEHHBIM
JICKapCTBEHHBIM MpEnapaToM OakTepuil, BBIIBICHHE PE3UCTEHTHBIX K IMpernaparaMm cepedpa
MHKpPOOPTaHU3MOB HOCUT €IMHUYHBIA M pa3pO3HEHHBIN Xapakrtep [Stuermer et al., 2021; Zhang
et al., 2022].

CymecTByromue K  CEroAHAIIHEMY JHIO Ha pPbIHKE paHeBble IOKPBITUA C
UMMOOHMIIM30BAaHHBIMU Pa3IUYHBIME (opMaMu cepedpa He 00ecleunBalOT yCTOWYMBOTO U
JOCTaTOYHOTO TIO TPOMOJDKUTENLHOCTH aHTUMHUKpPOOHOro JeiictBus. B To ke Bpems B
JUTEpaType CTald TOSBIATHCSA PE3YIbTaThl HCCIEIOBAHUM O BBICOKOW aHTHOAKTEpHAILHOU
aKTMBHOCTH HAaHOPA3MEPHBIX yacTull cepedpa [DPenstaun u ap., 2021; Rachunek et al., 2021].

Takum 00pa3oMm, U3yyeHHE KIMHUYECKOW A(PPEKTUBHOCTH COBPEMEHHBIX MATEpHUaJIOB, B
TOM 4YHCIIe C BKJIIOUEHHEM HaHodacTull cepedpa, B jeueHun MKMT sBrsercs akTyaabHBIM U
CBOEBPEMEHHBIM HCCIIEIOBAHUEM.

Leap ucciaenoBaHusi — OLEHUTH IPGEKTUBHOCTh MPUMEHEHHUS MOIUPUIIUPOBAHHOTO
cepeOpOM  MOHTMOPWJUIOHHTa B  JICYCHHWH  WHQPHUIMPOBAHHBIX paH B YCIIOBHSX
MHOTOMPOGUIBHOTO CTAllHOHAPA.

O0bekT N METOAbI UCCJICA0BAHUSA

C ¢epams 2020 1. mo anpens 2021 . Ha CTAIIMOHAPHOM JICUCHUU B YCIOBUSX OTACIICHHS
THOWHOHN xupypruu benropoxackoit obmactHol kinuHuYeckod OonbHullkl Cesitutens Moacada
Haxoawioch 102 manyeHTa ¢ paHeHbIMU OCIIOKHEHUAMH (Tad. 1).

Tabnuma 1
Table 1
Pacripenenenue OOJBHBIX 110 BO3PACTY M HO30JIOTHYECKUM (popMam Oolie3Hel
Distribution of patients by age and nosological forms of diseases
['pynmbt GoBHBIX
[lepBUyHbIE THOIHBIE PaHBbI Bropuunbie rHOMHBIE paHbl
Bospacr, Hroro, yen.
i Tpoduueckue Cunpnpom } Wudekuus odnactu (%)
Lemaromur dacrymr SI3BEI, JrabeTHIeCKOi XUPYPrUIECKOrO
[Tponexun CTOIBI BMEIIIATEIHCTBA
18-44 — 1(1,92 %) — — 9 (17,31 %) 10 (19,23 %)
45-59 3 (5,77 %) 1(1,92 %) 2 (3,85 %) — 6 (11,54 %) 12 (23,08 %)
60-74 509,62%) | 3(5,77 %) — 1(1,92 %) 8 (15,39 %) 17 (32,69 %)
75-90 1(1,92 %) 1(1,92 %) — 1(1,92 %) 5(9,62 %) 8 (15,38 %)
90+ — 1(1,92 %) - - 4 (7,69 %) 5(9,62 %)
Hroro 917,31 %) | 7(13,45%) | 2(3,85%) 2 (3,84 %) 32 (61,55 %) 52 (100 %)

Y 9 (17,31 %) nanueHTOB omepalud MEPBUYHO BBINOJIHEHB B HAIIEM CTallMOHApE.
43 (82,69 %) manueHTa NEPBUYHO OINEPUPOBAHBI B JIPYIHX YUPEKICHHUSIX; CPOK C MOMEHTa
BBITIOJIHEHUSI ONIEPAaTUBHOTO BMEIIATENIbCTBA IO TOCIUTANIN3ALMU B OTJEICHUE BapbUPOBaAI OT 2
10 20 nHew.

Myxuun Obuto 29 (55,77 %), xenmuH — 23 (44,23 %); OONBHBIX C TMEPBUYHBIMU
WHEKIUAMH KOXKM W MATKUX TkaHedl Owvuto 16 (30,67 %), w3 wmx 9 (17,31 %) —
C HEKpOTHYeCKUM IlemmonutoM, 7 (13,45 %) — ¢ Hekpotuueckum ¢aciuutom; 36 (30,77 %) —

304




AkTyanbHble Npobnembl MeanumHbl. 2022. T. 45, Ne 3 (302-314)
Challenges in modern medicine. 2022. Vol. 45, No. 3 (302-314)

OOJIBHBIX C BTOPUYHBIMH HMH(MEKUMSAMH KOKM M MATKUX TKaHed, u3 Hux 32 (61,55 %) —
¢ uH(peKuen 00IacTH XUPYPru4ecKoro BMEIIaTeIbCTBRA.

B komruiekce neueOHBIX MEPONPUITHN B KQ4ECTBE OCHOBHOTO JICHCTBYIOIIETO IMpernapara
JUIS MECTHOTO BO3/JCWUCTBHUA Ha paHy ObUI BKIIOYEH MOIU(MUIMPOBAHHBIN cepedpom
MOHTMOPWIIOHUT (Ag-MMT). IIpoTOKONT MECTHOrO JIE4eHUS Yy BCEX MAIMEHTOB ObUI
onuHakoBbIM. CriepBa paHeBasi IOBEPXHOCTh 0OpabaTsiBajach H30TOHHUECKUM pacTBopoM NaCl.
3areM Ha paHEBYIO IOBEPXHOCTh CTEPUJIIBHBIM IIMATEIIEM HAHOCHIICS MOIU(HUIIMPOBAHHBINA
cepeObpoM MOHTMOPWJUIOHHUT. Pacuer BemecTBa mpousBoauics u3 pacuera 0,1 r BemecTBa Ha
pany nmo 1,5 cm B numamerpe. Ilocrme 3TOoro pany 3aKkpbIBajyl CTEPHJIBHOW MPO3PAYHOM
camoukcupymomeincs mwi€Hkoi (puc. 1).

Puc. 1. UnduunpoBanHas paHa nepeanei OpoIHOi cTeHKH nocie 00paboTKH MOIU(PUINPOBAHHBIM
cepeOpoM MOHMOPHILIOHUTOM
Fig. 1. Infected wound of the anterior abdominal wall after treatment with modified silver monmorillonite

MomudumpoBaHabii  cepeOpoM  MOHTMOPWIIOHHT (Ag-MMT) Obin  pa3pabotaH U
NIPUTOTOBIIEH B BenropoackoM rocynapcTBEHHOM YHHMBEpPCUTETE B JIAOOPATOPHBIX YCIOBHAX IyTEM
00pabOoTKH CYOCTaHIIMM MOHTMOPHJUTIOHUTA pacTBopoM HUuTpara cepedpa (ITarent PO Ne 2 522 935).

[lepeBsi3kHM B TeUEHHUE MEPBBIX 5 CYTOK BBINOIHSIMCH €XKEIHEBHO, a 3aTE€M — Yepe3 JIEHb.
[TpoBoaunM TIIATETHFHYIO CAHAITMIO PAHEBOM MOBEPXHOCTH M30TOHUYEeCcKUM pacTBopom NaCl ¢
nocJjieyoIuM HanecenneM Ag-MMT.

CpenHsst NpoIoJKUTENFHOCTD JICUEHUS HE MpeBbIlaja Tpex Henelb. BceM 00abHBIM exe-
JTHEBHO BBIMIOJIHSUIN BU3YaJIbHBI OCMOTP paH ¢ (hOTOIOKYMEHTHPOBAHHEM, aHAJIN3Y MO/IBEPrasin
BBIPAKEHHOCTh OTEKa, KOJIMYECTBO PAHEBOTO OTIEISIEMOro, TUIEPEMUI0, TPAHYIISALNHN, SITUTUIH-
3aruio [Maep u ap., 2021; Connery et al., 2019]. [Tnouaap u rIyOHHY paH OLEHHBAIU C TOMO-
11pt0 MoOMITBHOTO npuioxkeHus: +WoundDesk [https://wounddesk.com] (puc. 2).

TepmoMeTpuio TapaByJIbHApPHON 30HBI, & TAaK)Ke CHMMETPUYHBIX HHTAKTHBIX OO0IacTeit
OCYIIECTBIISIA C TOMOIIBIO CTaHAAPTHOTO SIIEKTPOHHOTO TepMomeTpa [https://Temmonpubop.
pd]. Taxke mpoOBOAMIN MOACYET TemIieparypHoro uHjekca kpoBoooOpaienus (THUK), xoTopsrlii
Mpe/CcTaBiIsieT co0Oil OTHOIIEHHWE pa3HMIBI TEMIEpaTyphl KOXH HCCIETyeMOHl 30HbI U
OKpYXXAaIOIlEro BO3JlyXa K pa3HHUIE TeMIIEpaTypbl B MOAMBIIIEYHON BHAJWHE U TEMIIEPaTypbl
KOXKH UCCIIEYyeMOTO yuacTka (HopMma < 3).
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+WoundDesk
€& Woundsize Measuroment

Minimal

Score Level

Scores: today

31 .74 cm#
i Wound size

Puc. 2. Onpenenenue riomann MHOUIUPOBAHHON paHbl FOJIEHH JIEBOIM HI)KHEH KOHEUHOCTH C IOMOIIBIO
MoOuIbHOTO NpriokeHuns +WoundDesk
Fig. 2. Determination of the area of the infected ulcer of the lower leg of the left h/limb using the mobile
app +WoundDesk

MukpoOHoNIOTHYeCKMi  aHaJIM3  TMPOBOJWIM Ha 0a3ze  KIMHHUKO-TUArHOCTUYECKOM
naboparopuu  benroponckoir 0o0macTHOW KIMHWYecKoW OombHHIBI CBarturens Moacada.
BbiieneHnne  mTaMMOB  MPOBOAWIM — CTaHJAPTHBIMHM — METOJAaMM € HCHOJIb30BaHHEM
ABTOMATHYECKOTO 0aKTEPUOIOTUIECKOTO aHaJIM3aTropa VITEK2 (bioMerieux).
UyBCTBUTEIBHOCTh MMKPOOPTaHM3MOB K aHTHOAKTEpUANbHBIM IIpernaparaM M cepeOpsHOil
dopme MOHTMOpPWIIIOHUTA ompeaesuim  audhy3noHHBIM  MeTtooM. CUuThIBaHHE 30H
UHTUOMPOBAHUS ~ pOCTa  MPOBOAMIUCH  AaBTOMAaTM4YEeCKHM €  TIOMOIIbIO  aHaIu3aropa
anTubnoTukorpamm «Adagio». [Ipu OGakTEpHOTOTHYECKUX HUCCIEAOBAHUSAX TAKXKE OMPEICISUIN
KOJIMYECTBEHHBIH COCTaB MUKPOQIIOPHI.

Bcem mammeHTaM TpM  TOCTYNJICHWH BBIOJHEHO IIUTOJIOTHYECKOE HCCIEOBAaHHE
COCKOOOB € MOBEPXHOCTH pPaH, MOJy4eHHbIX Ha 7-¢, 21-e cyTrku. Cockob Opaiu OCTOPOKHBIM
NOCKaOJIMBaHUEM ITOBEPXHOCTH IIMATETIEM WM CKaJbleleM. BBIAEIsIN Cleayromue THITbI
uurtorpamMm:  Hekpormueckuit (I Tum), gereHeparuBHO-BocmanutenbHeid (Il THm),
Bocranurenbhbiii (11l Tum), BocmamurenbHO-perenepatopubiii (IV THI) W pereHepaTOpHBIN
(V tun).

Pabota BeIMOTHEHA IO KOHTPOJIEM U TIPH OJJOOPEHNH JIOKAJTIbHOTO KOMHUTETA MO ITHKE TPH
Benropoackoit oGmactHOl kimHMuYeckod OonpHHIe CBatutens HMoacada (mporokon ot

25 depais 2020 1., Ne 1)
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Pe3yJ'II>TaTbI HCCICA0BAHUA

BI/I3yaJ'IBHa$I OLICHKa paH Ha BCEX CPOKaxX MCCICA0OBaHUA IMIPCACTABIICHA B Ta6n1/1ue 2.

Tabmuna 2
Table 2
KnnHndeckoe cocTosHUE paH Y UCCIIE0BAaHHBIX OOMBHBIX
Clinical state of wounds in the studied patients
Ha momenTt
BrIpakeHHOCTh MPHU3HAKA 7-¢ cyTKH 14-e cyTkH
TOCIUTATN3AINN
OTteuHOCTh CUJIbHAS 8 (15,38 %) 3(5,77 %) -
BBIpaKCHHASI 19 (36,54 %) 9 (17,3 %) -
MacTO3HOCTh 22 (42,31 %) 10 (19,23 %) 2 (3,85 %)
HET 3 (5,77 %) 30 (57,69 %) 50 (96,15 %)
lunepemus CUJIbHAS 21 (40,38 %) 7 (13,46 %) -
BBIpaKCHHAsI 26 (50 %) 6 (11,54 %) 1 (1,92 %)
cnabast 3 (5,77 %) 28 (53,85 %) 3 (5,77 %)
HET 2 (3,85 %) 11 (21,15 %) 48 (92,31 %)
Otnensiemoe 0o0MIIbHOE 26 (50 %) 9 (17,31 %) -
YMEpEeHHOE 12 (23,8 %) 5(9,62 %) 2 (3,85 %)
CKyIHOE 9 (17,31 %) 15 (28,85 %) 12 (27,08 %)
HET 5 (9,62 %) 23 (44,23 %) 38 (73,08 %)
Ipanynsiyn KPYIIHBIC - 8 (15,38 %) 41 (78,85 %)
MEITKHE 2 (3,85 %) 44 (84,62 %) 11 (21,15 %)
HET 50 (96,15 %) — —
Kpaeas BBIpaKEHA - 17 (32,69 %) 42 (80,77 %)
SIUTETH3AITAS HE BBIPAKEHA 8 (15,38) 24 (46,15 %) 9 (17,31 %)
HET 46 (88,46 %) 11 (21,15 %) 1 (1,92 %)
IUIONIAM PAHbL, CM> 62,46 £23 5723+ 1,4 21,23+ 1,7
TeMIepaTypHbIi HHAEKC KpoBooOpammenust | 4,94 £ 0,19 3,30+ 0,18 2,81+ 0,16

[Ipu mocrtymneHuu y moaapmsitomiero OonpmuHCTBA manueHToB 49 (94,23 %) Obut oTEK
MSATKHX, TPU 3TOM KOJIMYECTBO THOMHOI'O PaHEBOTO OTAENISeMOro Obu10 0OMIBHBIM y 26 (50 %).
Y 2 (3,85 %) mauueHTOB ObUIM OTMEUYEHBI MEJKO3EpHHUCThIE (EIUHUYHBIC) TIPaHYIALUHU, a
KpaeBast U Ten3aius obpi1a Maio Beipakena y 8 (15,38 %); cpeansis miomaas paHbl COCTaBUIIA
62,46 £ 2,3 cm?, a TUK 4,94 £ 0,19.

Ha ¢one npoBogumoro meyeHuss Ha 7-€ CYTKM IPOUCXOIWJIO YMEHbIIEHHE OTEKA,
TMIIEPEMUN U KOJIMYECTBA paHEeBOro otaensieMoro. Y 44 (84,62 %) nosiBUIUCh MEJIKO3EpHUCTHIE
rpaHylaluu 1 Kpaesas snurenusauus. [Inomane pansl cocrtaBuna 57,23 + 1,4, a TUK cocrasun
3,30+ 0,18.

K 14 cyrkam mnpoucxonuino (pakTHYECKH IIOJIHOE HCYE3HOBEHHE OTEKA, TUIEPUMMUU,
COKpAaTWJIOCh KOJIMYECTBO PAHEBOIO OTAENseMOro. KpynHO3epHHUCThIE TPAHYISLUN BBISBICHBI Y
41 (78,85 %) manmenTa, a oTdyernuBas kaiima sturenus y 42 (80,77 %). Ilpu sTom miomanb
panbl cokparunachk (21,23+ 1,7 cm?). TemneparypHsiii uHnekc kposoodparmenus (TUK) pasen
2,81 +0,16.

[Ipu moctymjaeHMH B OTAENEHHE Yy BceX OOJBHBIX B paHax ObUIM OOHapyKeHbI
OakTepuabHBIC areHTHI, PU ATOM YHUCIIO KOJIOHHEOOPA3YIOIUX €IHHHI] KOIeOaIoch OT 10° 1o
10° KOE/mn. B 27,6 % ciydaeB JMAarHOCTMPOBAIU acCOLMHPOBAHHOE HH(HIMPOBAHUE paH
HO30KOMHAJIbHBIMH MOJIMPE3UCTEHTHBIMU ITAMMaMH OaKTEpUH.

W3 pan ObUTM BBIJETEHBI CIEIYIOIIHME MHKpoopranum3msl: S. aureus — 23,8 %; E. coli —
19,23 %; K. pneumoniae — 17,31 %; P. aeruginosa — 13,46 %; E. faecalis — 9,62 %; S. epidermidis —
5,77 %; A. baumannii — 3,85 %; C. striatum — 3,85 %; S. haemolyticus — 3,85 %.
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I[HaMCTpLI 30H M[OAABJICHUA pPOCTa MHUKPOOPraHM3MOB MW YYBCTBUTCIBHOCTL K
MOIU(GUIUPOBAHHOMY cepeOpOM MOHTMOPUIUIOHUTY MpeACTaBlieHa B Tabnuie 3.

Tabmuna 3
Table 3

Jlnana3oH AuaMeTpoB 30H MHTHOMPOBAaHHS POCTA M YyBCTBUTEIBHOCTh MUKPOOPTaHU3MOB, BBIICICHHBIX
U3 paH NallMeHTOB, HAXOJMBIIMXCS MO/ HAOIOICHUEM
The range of diameters of zones of growth inhibition and the sensitivity of microorganisms isolated from
the wounds of patients under observation

K. P. E. S. A. C. S.
pneumoniae | aeruginosa | faecalis | epidermidis | baumannii| striatum | haemolyticus
D, [S/| D, |SI/| D, SR D, SR D, |S/ D, »u S/ D, Myt S/| D, |S/ D, wnt SR/

S. aureus E. coli

mm | R MM R MM MM mm | R R Rl vmm |R
27,5+ 242+ 18,3+ 12,5+ 20,1+
16 S 18 S 16 - - S 18 R - |17 S| - |-1213£1,2| S

[Ipumeuanue: D, MM — nuameTpsl 30H MOAABICHUS POCTa MUKPOOPIaHM3MOB B MHJUIMMETPAX,
S/R — 4yBCTBUTEIBHOCTh K AHTUOAKTEPUAIBHBIM IpenaparaM, S — YyBCTBHTEIBHOCTb MHKPO(DIOPHI
BBICOKasl (1yBCTBUTEIbHBIN), R — 4yBCTBUTENBHOCTE MUKPOQIIOPHI OTCYTCTBYET (PE3UCTEHTHBIH).

[IpoBenénHbIe HAMH MHKPOCKOITUYECKHE MCCIIEIOBAHUS COCKOOOB C TIOBEPXHOCTH paH Ha
¢done nposonumoit tepanuu Ag-MMT Ha 7-e cyTKM IOKa3aju BbIPAaXKEHHBIE MOJIOKUTEIbHbIE
U3MEHEHUS B CTPYKTYpe KJIETOYHOIO Marepuaja Mo-CpaBHEHUIO C pe3ylbTaTaMU, OJy4YEeHHBIMU
Hamu 110 jedeHus (puc. 3). [Ipoucxoaun poct ymuciaa noauMophHOAIEPHBIX HEUTPODUIOB MpU
CTOMKOM CHM)KEHUH KOJIMYECTBA MOJIMOIACTOB, MEPEXO/AIINX B aKTUBHBIE (POPMBI MaKpO(haros.

Co cTopoHbI TOTUMOP(HHOAIEPHBIX HEUTPO(DUIOB U MOHOHYKJIEAPOB BBISBIEHBI CTOWKHE
NPU3HAKH COCTOSIHHS 3aBEpIIEHHOTO QarounTosa. JIMMGOUUTEI U MOHOIMTHI ONPEAEISUINCH

3HAYUTENIBHO pexe (puc. 4).

Puc 3. 3HaunTenpHOE YUCIO M3MEHEHHBIX HEHTPODHIOB, SPUTPOLIUTOB, MUKPOOPTaHU3MbI U TKAHEBON
neTpuT. MeTon OKpacKH: TeMaTOKCHIMHOM U 203HHOM. X 40
Fig. 3. A large number of neutrophils with varying degrees of destruction, altered red blood cells, a
significant amount of microflora, detritus. Coloring method: hematoxylin and eosin. x 40

308




AkTyanbHble Npobnembl MeanumHbl. 2022. T. 45, Ne 3 (302-314)
Challenges in modern medicine. 2022. Vol. 45, No. 3 (302-314)

Puc. 4. 3HaunTebHOE KOJTUYECTBO MOIUMOP(YHOAAEPHBIX HEUTPODUIIOB, YMEPEHHOE YHCIIO IIPU CTOHKOM
CHIDKEHHH KOJIMYECTBA MONNOIACTOB, IIEPEXOAIINX B aKTHBHBIE (hOpMBI MakpodaroB. YBeandeHue yncia
NOMUMOP(HOSIEPHBIX HEUTPO(DHUIIOB M JOCTOBEPHOE YMEHBILICHNE YHCIIA TTIOJHOIACTOB C IEPEXOIOM HX B
aKTUBHBIC Makpogaru. MeTos OKpacKH: TéeMaTOKCUINHOM M 303UHOM. X 40
Fig. 4. An increase in the number of polymorphonuclear neutrophils and a significant decrease in the
number of polyblasts with their transition to active macrophages. Coloring method: hematoxylin and
eosin. x 40

Ha 21-e cyTku JjeyeHMs KOJMYECTBO HOIMMOP(HOSIEPHBIX HEUTPO(UIOB JTOCTOBEPHO
COKpAIIAJIOCh, IIPH 3TOM MBI OTMEUAIN 3HAYUTEIFHOE YBEIUYCHUE TTOJINOIAaCTOB, MAaKpO(haros u
¢ubpobnacToB. ITO CBHUIETENBCTBOBAIO 00 AKTHBAIMM MEXaHU3MOB pereHepaluu Ha (oHe
MTPOIOJIKAIOIIETOCS OMOJIOTHYECKOTO OUHUIIIeHUS (pHc. 5).

Puc. 5. Cokpanienre urcna momMophHOSIEPHBIX HEUTPOPIIIOB, 3HAYUTEITHHOE YBEITMUCHHE
nonubacToB, Makpodaros u GudpodracToB. MeToa OKpacKH: reMaTOKCHIMHOM M 303WHOM. X 40
Fig. 5. Decrease in the number of polymorphonuclear neutrophils, significant increase in the number of
polyblasts, macrophages and fibroblasts. Coloring method: hematoxylin and eosin. x 40
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3akjaoueHue

[Ipumenenne MoOAUGUIHMPOBAHHOTO CEepeOPOM MOHTMOPUIIJIOHUTA B OOJBUIMHCTBE
CIy4aeB yXe€ K 7-M CyTKaM JI€YeHHMsS MPUBOAMIO K IIOJHOMY OYHIIEHHIO paH. [lpu
opoumenun pacrBopom NaCl 0,9 % mnpoucxoguno ynajqeHHWe U3 paHbl MPOAYKTOB
npoTeosin3a W paHeBOro  gerpura. KoHcTarupoBaiu  BU3yaJbHOE  YIIy4YIlIEHHE
MOBEPXHOCTU paH — IMAHOTUYHBIX CTPYKTYp CTaHOBMJIOCH MEHbIIE, BIUIOTH JO UX
MCYE3HOBEHUS.

B nurorpammax u3 paH k 21-M cyTkam jiedeHus HaONMIonanu KapTUHY, KOTOpas XapaKTepHa
JUIS. aKTUBHOTO TIPOLIECCa PETeHEPalii, YTO XapaKTepU30BaJIOCh MpeodialaHueM B CTPYKTYpe
KJIETOYHOTO Marepuaia ¢uopo0acTos.

HccnenoBanus YMCICHHOCTH M XapaKTepa PaHEeBOM MHUKPOQIOPH! BBIBIIN MPAKTUYECKH
MOJIHYIO UX SJIUMHUHALMIO yXKe K 14-M cyTkaMm JieueHus cepedpsaHoit GopMoil MOHTMOPUILIOHUTA
NPAaKTUYECKH Y BCeX OONBbHBIX. VICKIIIOYeHNE COCTaBUIM HECKOJBKO MAIMEHTOB C OOUIMPHBIMU
paHaMu U cO CPOPMHUPOBABUIMMHUCS (PUOPO3HO-U3MEHEHHBIMU TKAHSIMH. Y ASTHX MalUEHTOB
JIOTIOJTHUTEIBHO TPOBOIWIIM XUPYPTUYECKHE BMEIIATENbCTBA, HANpaBICHHBIE Ha YyaJleHHE
M3MEHEHHBIX YJacTKOB.

Takum  0oOpa3oM,  HCCIIEJOBaHHUS  MMOKa3aJd  KIMHUYECKYID  3((HEKTHBHOCTH
UCIIOIb30BAHUS MOAU(DUIIMPOBAHHOTO cepeOpOoM MOHTMOPHUJUIOHHTAa B MECTHOM JIEUCHUU
THOWHBIX paH. Dddekr oOycnoBieH komMOMHanuen ¢akropa copOUUHM U AHTUMHKPOOHOTO
BnusHus. JlanHwlii sddext, BeposaTHO, o0OyciaoBiIeH KoMOMHAIUMEH JBYX (aKTOPOB:
abcopOunoHHbIM cBoiicTBOM Ag-MMT u anTUMuUKpoOHbIM aeiicTBueM. IIpoBeneHHbIE
UCCIEeIOBAaHUS TUKTYIOT HEOOXOUMOCTh JAJIbHEHIIEr0 N3yUeHUsI MPEITI0KEHHOTO MaTepuaa
B XUPYpPrUU THOMHBIX paH.
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