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OZONETHERAPY INFLUENCE ON MORPHOLOGIC CHANGES
OF LIVER IN PURULENT INFLAMMATION OF THE LUNGS
IN THE EXPERIMENT

'Alyavi A.L., 'Sadykova G.A., 'Rakhmatullaev Kh.U., ' Tadjikhodjaeva Yu. Kh., *Zalyalova Z.S.
'The Republican Specialized Scientific Practical Medical Center Therapy And Rehabilitation, Tashkent, Uzbekistan
*Tashkent institute for Continuous Medical Education, Tashkent, Uzbekistan
gulora@yandex.ru

Relevance. Ozone increases the oxygen transport function of the blood. The use of ozone therapy for pulmonary pathology is
promising. The effect of ozone therapy is associated with the ability of ozone to eliminate hypoxemia and tissue hypoxia, which is always
present in patients with pathology of the bronchopulmonary apparatus.

Objective: to study morphofunctional changes in liver tissue, in the dynamics of the use of ozonized water in rats in an experimental
model of chronic purulent pneumonia.

Materials and methods. Three groups were formed from 30 male white rats (180-200 g). In group 1 (n = 10) healthy rats were
injected intraperitoneally with 5 ml of ozonated (0.02 mg / L) 0.9% NaCl once a day for 10 minutes. Course 10 days. Animals of the 2
(n=10) and 3 (n = 10) groups were first modeled for chronic pneumonia. For this, under local novocaine anesthesia, a 1.5-2.0 cm long
incision was made on the animal’s neck. A nylon thread with a diameter of 0.4 mm and a length of 10-12 cm was inserted into the lumen
of the trachea, between its rings, on a thin piercing needle. The distal end of the thread was located in the lumen of the trachea, and its
proximal end was fixed on the skin. The wound was sutured tightly in layers. After 45 days, the thread was removed without opening the
trachea. Subsequently, animals of group 2 did not receive treatment. And rats of group 3 were injected once a day with 5 ml of ozonized
(0.02 mg / 1) 0.9% NaCl for 10 minutes. Course 10 days. The animals were removed from the experiment by instant decapitation.
The taken pieces of the liver were fixed in formalin. Histological sections were stained with hematoxylin and eosin. Microscopy was

performed using an XS-213 light microscope and a Leica microscope.

Results. With prolonged irritation of the respiratory tract, structural changes in the liver, characteristic of toxic hepatitis, were
revealed. After treatment with ozonated saline, the morphological picture of the liver improved. In healthy rats, ozone therapy did not
have a negative effect on the general condition and behavior of the animals.

Conclusions. Treatment with ozonated saline improves the morphological picture of the liver of rats with chronic pneumonia.

Keywords: chronic purulent inflammation of the lungs, rats, ozone therapy, morphology, liver.

Relevance. Maintaining immune homeostasis of
the lungs depends on a balance of sufficiently effective
defense mechanisms that ensure the elimination of
inhaled pathogens, and equally effective mechanisms
of inhibiting inflammation to limit subsequent damage
to lung tissue. Chronic inflammation of the respiratory
system occupies a significant proportion among diseases
in general [1, 8, 11]. The effect of ozone therapy is
determined by the high oxidation-reduction potential of
ozone, which provides a dual mechanism of action (in
therapeutic doses). The first one is local, with disinfecting
activity against bacteria, viruses and fungi. The second
is systemic, metabolic in relation to protein-lipid
complexes of plasma and cell membranes, leading to an
increase in oxygen tension, transformation and synthesis
of biologically active substances, increased activity of
immunocompetent cells, improved rheology and oxygen
transport function of blood [6]. At the same time, unlike
many antiseptics, ozone does not have a destructive and
irritating effect on tissues [3, 7]. The use of ozone for
the treatment of a number of diseases is pathogenetically
justified [1, 7, 9]. Ozone acts simultaneously on several
links in the pathogenesis of many diseases.

There is a favorable effect of ozonized saline solution
on the liver in experimental peritoneal inflammation,
which is manifested in the maintenance of plastic and
energy homeostasis of hepatocytes. Good clinical results
are observed when ozone is used as a treatment for chronic
diffuse liver diseases, including viral etiology. The
combination of ozone therapy procedures with interferon
made it possible to achieve good clinical results: the state
of health improved in most patients, weakness, heaviness
and pain in the liver area disappeared. Normalization of
disturbed biochemical parameters was noted [4].

There is some opinion, that when using high
concentrations of ozonized physiological solution, it is
necessary to use vitamin E. The most effective is 5 ozone
therapy procedures, which is associated with the rapid
stabilization of the process of lipid peroxidation (LPO)
[6]. It is shown that during artificial circulation ozone
increases the oxygen transport function of the blood,
improving the state of the microcirculatory bed of organs,
enhances the release of oxygen to tissues and thereby
prevents the development of hypoxia. In particular, the
liver maintains a normal content of glucose, glycogen,
glucose-6-phosphate and pyruvate, the degree of severity
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of degenerative changes in hepatocytes decreases.
Under the influence of ozone, structural and functional
mechanisms are stimulated in liver cells that convert
fatty energy substrates into carbohydrate ones, which
are easier to use in extreme and pathological conditions.
This decreases the likelihood of both the development of
fatty dystrophy, as well as the formation of toxic ketone
products from fatty acids [4].

The use of ozone therapy for pulmonary pathology
is promising. The effect of ozone therapy is associated
primarily with the ability of ozone to eliminate hypoxemia
and tissue hypoxia, which is always present in patients
with pathology of the bronchopulmonary apparatus due
to the presence of respiratory failure of varying severity.
The complex morpho-functional organization of the
lungs, as a polyfunctional organ responsible for the
regulation of a number of the most important parameters
of gas exchange, and the indicators of gas exchange in
general, determines the need for further research on a
whole complex of interrelated problems of pathogenesis
and therapy of respiratory diseases.

Objective: to study morphofunctional changes in
liver tissue, in the dynamics of the use of ozonized water
in rats in an experimental model of chronic purulent
pneumonia.

MATERIALS AND METHODS

Used 30 male outbred white rats weighing 180-200 g.
Animals are divided into 3 groups. In the first group (n =
10) healthy rats were injected intraperitoneally with 5 ml
of ozonated (0.02 mg / 1) 0.9% sodium chloride solution
once a day for 10 minutes. The course of treatment is 10
days. Animals of the second (n = 10) and third (n = 10)
groups were first modeled with e-CIL. The e-CIL model
was reproduced by the method of Z. Batyrova and N.
Shamirzaeva [2]. For this, under sterile conditions, under
local novocaine anesthesia, a longitudinal incision 1.5-
2.0 cm long was made along the midline on the anterior
surface of the animal’s neck. After exposing the anterior
wall of the trachea between its rings, a nylon thread with a
diameter of 0.4 mm and a length of 10-12 cm was inserted
into its lumen on a thin piercing needle. The distal end of
the thread was in the lumen of the trachea, and its proximal
end was fixed on the skin. The wound was sutured tightly in
layers. After 45 days from the beginning of the experiment,
the fixing thread was removed by cutting with forceps
without opening the trachea.

Subsequently, the animals of the second group did not
receive treatment.

The animals of the third group, 45 days after the
reproduction of e-CIL, were injected once a day with
ozonized (0.02 mg /1) 0.9% sodium chloride solution for
10 minutes into the peritoneum, 5 ml each. The course of
treatment is 10 days.

For ozone therapy we used an ozonator - «Binafshay.

The animals were removed from the experiment by
instant decapitation.

The taken pieces of the liver were fixed in formalin.
Histological sections were stained with hematoxylin and
eosin. Microscopy was performed using an XS-213 light
microscope and a Leica microscope.

RESULTS AND DISCUSSION

E-CIL manifested itself in the form of distant
wheezing, disturbances in the frequency of breathing
rhythm and inactivity of the subjects. Macropicture: lungs
without atelectasis, in places of a pale gray-red or dark
red color, a doughy consistency, under the pleura and in
the parenchyma, small hemorrhages are often found. On
the cut, a frothy, turbid liquid, sometimes colored pink, is
squeezed out of the lumens of the cut bronchi and flows
down. The surface of the lung is smooth, juicy, gray or
dark red, against which the expanded gelatinous cords
of the infiltrated interstitial connective tissue with serous
exudate clearly stand out. The liver is not enlarged, the
surface is smooth, dark cherry-colored in section (Fig.
1). Microscopically, 80% of large and 20% of small
hepatocytes were found in the liver tissue.

In animals of the second group with e-CIL without
treatment, in contrast to healthy animals of the first
group, characteristic changes were observed in the
liver, resembling a picture of acute toxic liver damage.
Many hepatocytes were in a state of pronounced
balloon dystrophy, with damage to the nuclei, which
was expressed by karyopycnos, and multiple foci of
parenchymal necrosis were identified. Sinusoids were
practically not visible due to an increase in the volume
of dystrophically swollen hepatocytes. The chaotic
arrangement of hepatocytes of the hepatic lobules was
also characteristic. In addition, lack of blood circulation
of the central veins and vessels of the triads was also
determined (Fig. 2).

At the initial stages of treatment, the phenomena of
balloon dystrophy of the liver persist (Fig. 3).

After a course of ozone therapy, regular changes are
observed in the morphological picture of the liver tissue,
expressed in a gradual improvement in the state of the
tissue, which correlates with the duration of therapeutic
measures. Thus, noticeable improvement in the state
of the structure of the liver tissue in the group treated
with ozone therapy attracted attention. These changes
were characterized by a decrease in the manifestations
of hydropic dystrophy and focal necrosis of hepatocytes,
restoration of the normal trabecular-beam architectonics
of the hepatic lobules (Fig. 4, 5).

By the 30th day after the completion of treatment,
the state of the parenchymal elements and blood
circulation in the liver significantly improved. Signs
of balloon dystrophy decreased, although swelling of
hepatocytes was still preserved, granular degeneration of
cells appeared. Hepatic lobules acquire a characteristic
beam structure. These changes indicate the activation of
reparative recovery processes. Impaired blood circulation
is also restored (Fig. 6). In places the sinusoids are
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CIL model.

Fig.1. Purulent inflammation of the lobe of the lung on the 45th day of calling the E

OF LIVER IN PURULENT INFLAMMATION OF THE LUNGS IN THE EXPERIMENT

OZONETHERAPY INFLUENCE ON MORPHOLOGIC CHANGES

, smooth.

The liver is not enlarged

Fig. 2. Liver of rat with E-CIL before treatment. Balloon dystrophy and focal necrosis of hepatocytes.

eosin.

Liver tissue anemia. Coloring: hematoxylin

Zoom: 10x10.
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Fig. 3. Liver of E-CIL rats after treatment, initial terms.

The phenomena of balloon dystrophy persist. Zoom: 10x10

, 20x10.

Fig. 4. Liver of rats with E-CIL model. Diffuse hydropic dystrophy and focal necrosis of hepatocytes.
Violation of the beam structure of the lobules. Coloring: hematoxylin-eosin.

Zoom: 10x20, 10x40.
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Fig. 5. Rat liver after a course of ozone therapy. Restoring normal
cytoarchitectonics of liver tissue. Reduction of dystrophic manifestations.
Coloring: hematoxylin-eosin. Zoom: 10x20.

Fig. 6. Liver of E-CIL rats on the 30th day after completion of treatment.
A. Swelling and granular dystrophy of hepatocytes, expansion of sinusoids with plethora;
B - hyperplasia of the lymph node follicles of the hepatic hilum. Coloring: hematoxylin-eosin. Zoom: 10x20.

Fig.7. The liver of an E-CIL rat on the 30th day after completion of treatment.
C, D - beam structure of hepatic lobules, vascular congestion. Zoom: 10x10, 20x10.

sharply expanded with plethora. The central veins are
also full-blooded (Fig. 7). Hyperplasia of lymphoid
structures is observed in the liver tissue by the 30th day
after completion of treatment.

CONCLUSIONS

1. In rats, experimental chronic inflammation of the
lungs caused by prolonged mechanical irritation of the
respiratory tract causes structural changes in the liver
characteristic of toxic hepatitis.

2. A 10-day course of treatment with ozonized saline
improves the morphological picture of the rat liver.

3. In healthy rats, a 10-day course of ozone therapy
does not adversely affect the general condition and
behavior of the animals.
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Conflicts of interest: authors have no conflict of interest to declare.
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AxTyanbHicTh. O30H MiIBHIIy€ KHCHEBOTPAHCIIOPTHY (YHKIII0 KpoBi. [IepcrieKTHBHIM € 3aCTOCYBaHHS 030HOTEpaIlil IpH JIeTeHe-
Boi maroJorii. Edext o3oH0Tepanii noB’s13aHuii 31 31aTHICTIO 030HY 0 JiKBiAALil riHoKceMii 1 TIMOKCii TKaHUH, sIKa 3aBXKIH € Y XBOPHX
3 IIaTOJIOTi€0 OPOHXO-JIETeHEBOTO arapary.

Merta: BuBunTH MOp($O(yHKIIOHATEH] 3MiHH TKAHHHU MIEYIHKH, B JUHAMIII 3aCTOCYBaHHS 030HOBAHOI BOJIM Y IITYPiB B eKCIICPUMEH-
TaNbHIA MOJIEJ XPOHIYHOTO THIITHOTO 3aIajeHHs JISTeHIB.

Marepianan Ta metoan. 3 30 cammis 6inux mrypis (180-200 1) chopmysanu 3 rpynu. B 1 rpyni (n=10) 310poBuM mIypam ofuH pa3
Ha JIeHb BHYTPILIHBOYEPEBUHHO BBOAWIN 110 5 M1 o30H0BaHoro (0,02 mr/n) 0,9 % NaCl nporarom 10 xB. Kypc 10 nuis. TBapunam 2
(n=10) 1 3 (n=10) rpymn cro4yaTKy MOAEIIOBAIY XPOHIUHE 3alaieHHs JIereHiB. JJs 1boro i MicIIeBOI0 HOBOKATHOBOIO aHECTe3i€l0 Ha
IHi TBApUHU pOOMIIN po3pi3 3aBHOBKKH 1,5-2,0 cM. Y mpocBiT Tpaxei, Mix il KUTBLIMH BBOJMIN Ha TOHKIHM KOJTIOYiH TOJII KaIPOHOBY
HUTKY AiameTpom 0,4 MM, noBxuHOIO 10-12 cM. J{ucranbHuil KiHelb HUTKU 3HAXOAUBCS B IIPOCBITI Tpaxel, a MPOKCUMaIIbHUI 11 KiHelb
3aKpIIUTIOBANN Ha IKipi. PaHy momapoBo ymmBanu Harryxo. Yepes 45 nHIB HUTKY BUTATYBasu Oe3 po3tuHy Tpaxei. Hanami TBapuau 2
IPYIH JIIKyBaHHS HE OTPUMYBAJIH. A 11ypam 3 rpynu ofjuH pa3 Ha 100y BBoauH 5 mit o3oHoBanoro (0,02 mr/m) 0,9 % NaCl npotsirom 10
xB. Kypc 10 mHiB. 3 ekcriepuMeHTy TBApHH BHBOIMIIN IIITXOM MUTTEBO]I ieKanuTanii. B3sTi mMaroukn nedinku QikcyBaan y GpopmaiHi.
lNcronoriuni 3pi3u papOyBaayu reMaTOKCUIIIH €03MHOM. MIKpPOCKOIIiI0 MPOBOIMIH B CBITIAOBOMY Mikpockomi XS-213 i mikpockori Leica.

PesyabTaru. [Ipu TpuBaoMy nojxpa3HeHHI AUXAIBHUX HUISIXIB BUSBICHO CTPYKTYPHI 3MiHH MEYiHKH, XapaKTepHi U1 TOKCHYHOTO
reratuty. [licns mikyBaHHS 030HOBaHUM (Di310JI0TIYHIM PO3UMHOM BigOyBasiocs MOMIMIIEHAS MOP(OIOTiYHOT KAPTUHH NEYiHKH. Y 3710-
POBUX IIypiB 030HOTEpAIlis He YMHHIIA HEraTHBHOTO BIUIMBY Ha 3arajJlbHUN CTaH 1 MOBEIHKY TBapUH.

BucnoBku. JlikyBaHHs 030HOBaHHM (Hi310JIOTIYHIM PO3YHHOM TOKpanrye MOp(hOJIOTiYHy KapTHHY IEYiHKH IIypiB 3 XPOHIYHUM
3araJjieHHsIM JICTEHIB.

KurouoBi c1oBa: XpoHiuHe 3ammaieHHs JIETeHIB, IIypH, 030HOTeparlisi, MOp(OIIoris, IediHKa.
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OCOBEHHOCTH MOP®OQJIOT'MYECKHNX MMOKA3ATEJEN NEYEHA
IPY XPOHUYECKOM T'HOMHOM BOCHAJIEHUM JETKAX B JMHAMHUKE O30HOTEPATIMA
(AKCIIEPUMEHTAJIBHOE UCCJIEJOBAHUE)

"Anseu A.JL, 'Caovikosa I'A., "Paxmamynnaes X.Y, 'Tadacuxooxncaesa 10.X., *3ansnosa 3.C.

'AO «Pecnybnuranckuii Cneyuanusupo8antvlil HayUHO-NPAKMUYECKUll MeOUYUHCKUL YeHmp
mepanuu u MeOuyuHckou peaburumayuuy, Tawkenm, Y30exucman
Tawkenmexuil uHcmumym ycosepuieHcmeosanus epaveil, Tawkenm, Y30exucman
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AKTyaabHOCTb. O30H MOBBIIIACT KUCIOPOATPAHCIIOPTHYIO (PYHKIIMIO KPOBH. [IepCIIeKTHBHBIM SIBIISIETCS] IPUMEHEHUE 030HOTEepa-
ITHY TIPH JIETOUHOH matonoruu. D(HEeKT 030HOTepanny CBsI3aH CO CIIOCOOHOCTHIO 030HA K IMKBHUIAIUY THIIOKCEMUH U TUTIOKCUH TKaHeH,
KOTOpast BCeria UMeeTcsl y OONBHBIX € TaToJIoruel GpOHX0JIErOYHOTO amnmapara.

Heab: n3yanTs MOphohyHKINOHATEHBIC U3MEHEHHS TKAaHN [IEYCHH, B ANHAMUKE IPUMEHEHHUsI 030HUPOBAHHOI BOZIBI Y KPBIC B 9KC-
MEPUMEHTAILHON MOJIENTN XPOHUYECKOI0 THOMHOTO BOCHANCHUS JIETKUX.

Marepuaisl n MeToabl. 113 30 cammoB 6ensix kpoic (180-200 1) chopmuposanu 3 rpymmsl. B 1 rpymme (n=10) 310poBEIM KpbIcaMm
OJIVH Pa3 B JIEHb BHYTPUOPIOMINHHO BBOAMIH 10 5 M1 o30onupoBanHOTO (0,02 Mr/m) 0,9 % NaCl B Teuenne 10 mun. Kypce 10 gueit. XKu-
BoTHEIM 2 (n=10) 1 3 (n=10) rpynmn cHa4yaxa MOAEINPOBAIN XPOHHIECKOE BOCHATICHHE JIETKKX. J[JIs 9TOro 1mox MecTHOl HOBOKaMHOBOW
aHeCcTe3neil, Ha 1Iee JKUBOTHOTO JIeNaln pazpe3 mHoi 1,5-2,0 cm. B mpocBeT Tpaxen, Mexay €€ KOIbIIaMH BBOAWINA Ha TOHKOH KOJTFO-
HIeH UIvIe KanpoHOBYIO HUTH auaMeTpom 0,4 mm, muinHoi 10-12 cm. JlucTanbHbIM KOHEIl HUTH HAXOAMJICS B IIPOCBETE TPaxeH, a MPOK-
CHMAJIBHBIN ee KOHEIl 3aKpeIlIsUTH Ha Kojke. PaHy mocioitHo ymmBany Harmyxo. Uepes 45 nHelt HUTB U3BIeKanu 0e3 BCKPBITHS TPaxeu.
B nanbHeifiem *KUBOTHBIE 2 TPYMIIBI JIEUEHHS HE TOMyYanu. A KpbicaM 3 TPYIbI OMH pa3 B CyTKH BBOAMIIU 5 MJI O30HHPOBAHHOTO
(0,02 mr/m) 0,9 % NaCl B teuenne 10 mun. Kype 10 nHeii. 13 skcriepuMeHTa )KUBOTHBIX BHIBOJAMIIM MTYTEM MIHOBCHHOU JICKAIIMTAIIHH.
B3satele kycouku nedeHn (GUKCHpoOBaiy B hopmanmHe. ['MCTOMOrn4ecKre cpe3sl OKpaIInBaiyd TeMaTOKCHIMH 303MHOM. MUKPOCKOIHIO
MIPOBOJIMIIN B CBETOBOM MHKpockore XS-213 u mukpockorne Leica.

Pesyabrarsl. [Ipn qmutensHOM pa3apakeHUH ABIXAaTENbHBIX MyTeH BHISBICHBI CTPYKTYPHBIC H3MEHEHUS IEUCHH, XapAKTePHbIE IS
TOKCHYeCKOro rernarurta. [Tocie jgedeHns: 030HHPOBaHHBIM (DU3HOIOTHYECKHM PACTBOPOM IPOMCXOIMIIO yIydIIeHHe Mopdoiornyie-
CKOM KapTUHEI TIeUeHH. Y 370POBBIX KPBIC 030HOTEpAIUsl He OKa3bIBajla OTPUIIATEIFHOTO BO3/IEHCTBHUS Ha 00II[ee COCTOSTHUE U ITOBEJIe-
HHE )KHBOTHBIX.

BriBonbl. Jleyenne 030HUPOBAaHHBIM (PU3HOIIOTHYECKUM PACTBOPOM YITydmIaeT MOP(OIOTHUECKY O KapTHHY HEYEHH KPbIC C XpO-
HUYECKNM BOCHAJICHUEM JIETKHX.

KuroueBble ciioBa: XpoHHYECKOE THOMHOE BOCIIA/ICHUE JIETKUX, KPBICHI, 030HOTEpAIusi, MOP(HOIOTHs, IEYCHb.
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Relevance. Till now there is no clear clinical trial understanding of the relationship between hypertension (AH) and the patient’s
cognitive function.

Objective: investigation of changes in cognitive function in patients with hypertension with concomitant type 2 diabetes mellitus
(DM2).

Materials and methods. 215 people were examined: Group I (n=131) —stage Il hypertensive disease (HD); Group II (n=46)— HD,
combined with diabetes mellitus2; Group III, control (n = 38) — without a diagnosis of HD and diabetes mellitus2. All examined blood
pressure (BP), echocardiogram. Clinical complaints, anamnestic data, and neuropsychiatric testing data were used to diagnose moderate
cognitive impairment (MCI). Used modified diagnostic criteria J. Touchon, R. Petersen. To assess cognitive function used: Short scale
of assessment of mental state (Mini-Mental State Examination - MMSE); Frontal Assessment Battery (FAB); clock drawing test; test
for literal and categorical associations; Schulte tables; the Global Deterioration Scale (GDS) and the Clinical Dementia Rating (CDR).

Result. In patients with HD, the most significant risk factors for moderate cognitive impairment are hypercholesterolemia
and overweight (with OR 1.8), obesity (OR 1.6), the presence of concomitant diabetes mellitus2, which, especially in overweight,
significantly impairs cognitive function ( OR 2.56). Deterioration of cognitive function correlates with the duration of HD, cholesterol
levels. Concomitant diabetes mellitus2 in patients with HD creates a statistically significant additional negative effect on the results of
cognitive function. In patients with HD with a distorted daily blood pressure profile, the neurodynamic component of cognitive function
is first of all affected - conceptualization, repetition, reaction of choice. The relationship between cognitive function and daily monitoring
of blood pressure often have a U-shaped relationship, where the maximum indicators of cognitive function are at the level of the optimal

recommended blood pressure figures (130-139 mm Hg for SBP, and 75-85 mm Hg for DBP, and the daily index within 10%).
Conclusions. There is a dependence of changes in cognitive function on the presence of risk factors and signs of subclinical damage
to target organs. The nonlinear U-shaped character of the relationship between the average daily, average night and average daily blood
pressure and the results of screening tests and scales for assessing cognitive function is shown.
Key words: arterial hypertension, cognitive functions, type 2 diabetes mellitus

Relevance. Hypertension (AH) is an urgent problem
among the working age population and the most important
risk factor for acute cerebrovascular disorders, as well as
a harbinger of Alzheimer’s disease, vascular dementia
and other cognitive disorders [1]. The relationship
between cognitive impairment, including dementia of
various etiologies, and blood pressure (BP) and the need
for adequate antihypertensive therapy to prevent them is
being investigated. To date, there is no clinical trial based
clear understanding of the relationship between blood
pressure and cognitive function [2, 3, 4]. While most long-
term studies have shown elevated blood pressure before
occurrence of Alzheimer’s disease or vascular dementia
and other cognitive impairment, most crossover and
short-term studies have shown an association between
low blood pressure and dementia or no association
with blood pressure. and cognitive impairment. There

are no data on the effect of antihypertensive therapy on
cognitive function, and studies on this issue are few and
contradictory [5].

Thus, the identification of general patterns of
formation of cognitive disorders in patients with
hypertension and assessment of the possibility of their
correction on the background of antihypertensive therapy
is an urgent interdisciplinary medical problem.

Objective: investigation of changes in cognitive
function in patients with hypertension with concomitant
type 2 diabetes mellitus (DM2).

MATERIALS AND METHODS

A total of 215 people were examined. Of these — 177
patients with hypertension (HD) and 38 people without
HD. Patients with HD were divided into 2 groups: Group
I (n = 131) — HD stage II; Group II (n = 46) — HD,
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combined with diabetes mellitus2. The duration of HD in
groups I and II ranged from 6 months to 37 years. Group
III (or control group) (n = 38) included patients with
mild somatic pathology without a diagnosis of HD and
diabetes mellitus2 (according to the results of clinical,
laboratory and instrumental examinations), comparable
in age, sex, level of education with groups I and I1.

The mean age of patients was 50.4 + 11.7 years.

According to the purpose of the study, patients were
further divided into subgroups:

In group I (stage II HD), 20 patients (15.3%) had
grade 1 HD, and 111 patients (84.7%) had grade 2 HD;

In group II (stage I HD + diabetes 2) 6 patients (13%) had
1 degree of HD, and 40 patients (87%) — 2 degree of HD;

Within 24 hours, all patients underwent blood pressure
monitoring, echocardiographic examination of the heart,
for the diagnosis of moderate cognitive impairment
(MCI) used clinical complaints, anamnestic data and
neuropsychiatric testing data. Syndromic diagnosis
establishes the fact of reduced cognitive abilities in
comparison with the individual norm with an assessment
of the severity of cognitive impairment. The starting
point in the syndromic diagnosis of cognitive impairment
in most cases are complaints of memory loss or mental
retardation [6].

When diagnosing «MCI syndrome» used modified
diagnostic criteria J. Touchon, R. Petersen, 2004 [7, 8].

Commonly used for clinical trials and validated tests
and scales were used to assess cognitive function, namely:
The Mini-Mental State Examination (MMSE) proposed
by M.E. Folstein, S.E. Folstein, P.R. Hugh, 1975; Frontal
Assessment Battery (FAB), proposed by B. Dubois,
1999; clock drawing test; test for literal and categorical
associations; Schulte tables; the Global Deterioration Scale
(GDS) and the Clinical Dementia Rating (CDR).

RESULTS AND DISCUSSION

Patients were interviewed for cmplaints of memory,
attention, orientation, memory and thinking speed
impairment. Patients were asked to self-assess these
indicators of cognitive function on a five-point scale from
1 to 5 points, where 1 point — a significant deterioration,
and 5 points — the absence of any complaints. According
to the results of data processing, in the group of patients
with HD without diabetes mellitus on all complaints is
dominated by 4 points, followed by the frequency of
presentation — 5 points and 3 points. At the same time, in
the group of patients with HD with concomitant diabetes
mellitus, the predominant indicator is 3 points, followed
by the frequency of presentation — 4 and 2 points for the
vast majority of indicators.

It was found that in patients with HD the most common
complaints were of memory impairment (22.4% of patients
rated the function on 3 points, 44.7% — 4 points), 27.6%
of patients did not complain of memory impairment at
all, thus, complaints of memory impairment, regardless of
severity, were found in 72.4% of patients.
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In second place were the difficulty of mentioning
and orientation impairment (19.7% of respondents on
both indicators rated the condition at 3 points), in third
place in the frequency of presentation were complaints of
decreased speed of thinking (17.1% — 3 points, 39.5 % —
4 points), there were no complaints of impaired thinking
(5 points) in 88% of patients (Fig. 1).

In the second group of patients — patients with HD
and concomitant diabetes mellitus 2 — the frequency of
complaints was as follows (Fig. 2).

The lowest score was obtained for the deterioration
of the function of thinking speed, 20% of patients rated
the function at 2 points, 42.8% — at 3 points, only 17.1%
had no complaints (5 points). Complaints of memory
impairment were rated 3.1% of patients, 42.8% of patients
rated the speed of thinking at 3 points, and only 14.3% of
patients did not complain of memory impairment. The least
affected functions in patients of the second group were the
difficulty of mentioning and impaired orientation — 42.8%
on both indicators received 3 points.

In the control group, patients had no complaints of
memory impairment, speed of thinking, orientation,
attention and difficulty remembering, a small proportion
of patients had a score of 4 points.

Among the examined patients in the first study group,
the criteria of the syndrome of moderate cognitive
impairment were found in 23 patients (17.56%), in the
second group of patients with HD and concomitant
diabetes mellitus — in 26 patients (56.52%), at the same
time in the group control under these criteria fell 1 person,
which is 2.63%. The obtained data are comparable with
the literature sources of persons of the appropriate age
category and the presence of relevant risk factors.

Thus, cognitive function in general in patients with
HD is statistically significantly reduced compared with
the control group, which is representative of the main
parameters. Also, a comparison of groups I and II
revealed statistically significantly worse results in group
I for most screening tests and scales, except for the
sample for literal and categorical associations.

Consider the influence of different risk factors on the
cognitive function of patients with HD and in patients with
HD and concomitant diabetes mellitus2 (Table 1). Risk
factors whose effect on cognitive function we studied include,
according to the recommendations of the European Society
of Cardiology: obesity (BMI > 30 kg / m2), overweight
(BMI >25 kg / m2), smoking, hypercholesterolemia (more
than 4.9 mmol / 1), left ventricular hypertrophy (LV) (for
men IMMLV> 115 g / m2, for women IMMLV> 95 g /
m?2). To analyze the risk and chance of moderate cognitive
impairment (MCI) in the presence of various risk factors,
we use the method of bipolar tables.

Notes: SMCI — syndrome of moderate cognitive
impairment, HD- hypertension, CD2 — type 2 diabetes,
LV — left ventricle

Among all risk factors in the examined patients,
LV hypertrophy was most common in both men and
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women — 81% and 80%, respectively. In second place in
terms of frequency among risk factors was overweight —
78%, hypercholesterolemia — 71%.

Smoking and obesity among patients in the study
population were observed in 34% and 35%, respectively
(Fig. 3).

Mpyna=
40 T T

In addition, type 2 diabetes, as a recognized risk
factor, creates an additional negative impact on cognitive
function in combination with HD. There is a cumulative
effect, which leads to significantly worse indicators of
cognitive function testing compared with patients with HD
without diabetes, the results of which are also significantly
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Fig. 1. Frequency of complaints of patients with cognitive impairment in group I (HD)
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Fig. 2. Frequency of complaints of patients with cognitive impairment in group II (HD + CD2)

Table 1
Distribution of risk factors for the development of moderate cognitive impairment in patients with hypertension
. . group 1 (HD), n=131 group 2 (HD+DM2), n=46
Risk factor and its presence SMCI No SMCI SMCI No SMCI
. yes 4 48 3 5
Smoking 1o 19 60 23 15
Obesity & overweight yes 16 84 23 15
(BMI>25kg / m2) no 7 24 3 5
. yes 10 34 17 1
>

Obesity (BMI=30kg / m2) o 3 72 ) 19
Hypercholesterolemia yes 21 76 9 10
no 4 30 5 8
yes 18 55 6 14

LV hypertrophy (male) o 1 ) 1 1
yes 7 15 4 2

LV hypertrophy (female ) o 1 3 0 0
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Fig. 3. Distribution of study patients depending on the presence of risk factors

lower when comparing the mean values (or mode and
median) compared with the control group.

Among 131 patients of the first group, 50 people had
a normal level of blood pressure at night at 10-20%,
which is 38.3% of the total number of patients, 2 patients
had a daily profile of the type of over-dipper with a daily
index of more than 20% (1, 7%). 68 patients had an
insufficient level of nocturnal blood pressure lowering —
a daily profile of the non-dipper type (51.7% of the total).
And 11 (8.3%) patients had a night picker profile — an
increase in night blood pressure above the daytime, daily
index less than 0. The distribution of patients by groups
is shown in Figures 2-5. That is, the vast majority of
patients have a daily profile with insufficient nocturnal
decrease of blood pressure.

Statistically significant groups differ from each other
in the MMSE test (Kruskal-Wallis test: H=19.38415, N
=91, p =0.0002); when multiple comparison of MMSE
test results among subgroups with different profiles of
daily blood pressure was found that in the group night
picker (p = 0.059), non-dipper (p = 0.0007) and normal
dipper (p = 0.005) the results are different from the
control group (normotonics), herewith a statistically
significant difference between the groups night picker,
non-dipper and normal dipper is absent (Fig. 4).

The analysis of the polynomial scatter plot showed
that in patients with HD the relationship between
cognitive function and daily monitoring is not linear, and
therefore is not detected in routine comparative statistical
processing between groups.

Thus, a U-shaped relationship was found between the
average daily SBP and the MMSE test result (Fig. 5).

Analyzing the diagram, we can conclude that the best
range of blood pressure, in which the maximum values
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are observed when testing cognitive function, are in the
range of 130-140 mm Hg systolic blood pressure. The
average daily SBP below 120 mm Hg is associated with
a decrease in MMSE scores. A similar, but steeper, «tail»
of the curve found at SBP above 140 mm Hg. — with the
growth of the average daily, the effectiveness of MMSE
decreases extremely rapidly.

A similar effect observed when analyzing the results
of the MMSE scale and the average daily DBP. Optimal
for satisfactory cognitive function is the average daily
DBP at the level of 75-85 mm Hg, when the indicators of
cognitive function are maximum in the studied category
of patients (Fig. 6, fig. 7)

Probably, the basis of these disorders and phenomena
is a violation of hemodynamics and trophism of the
brain, especially at night, accompanied by a decrease in
cerebral blood flow [9].

CONCLUSIONS

1. In patients with HD, the most significant
risk factors for moderate cognitive impairment are
hypercholesterolemia and overweight (with OR 1.8),
obesity (OR 1.6), the presence of concomitant type 2
diabetes, which, especially in conditions of overweight,
significantly impairs cognitive function (OR 2,56).

2. Cognitive function in patients with HD is statistically
significantlyloweraccordingtotheresultsofneuropsychological
tests and scales compared to the representative control group.
Deterioration of cognitive function correlates with the duration
of HD, cholesterol levels.

3. Concomitant type 2 diabetes mellitus in patients
with HD creates a statistically significant additional
negative effect on the results of cognitive function both
in comparison with the comparable control group and in
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Fig. 6. Diagram of scattering of average daily DBP and
scores according to the MMSE scale

comparison with the group of patients with HD without
concomitant type 2 diabetes. Cognitive impairment in
both subjects groups is mediated through neurodynamic
subdomains and with signs of damage to the deep ganglia
of the cerebral cortex.

4. In patients with HDwith a distorted daily blood
pressureprofile, theneurodynamic componentofcognitive
function is first of all affected — conceptualization,
repetition, reaction of choice. In addition, the relationship
between cognitive function and daily monitoring of
blood pressure often have a U-shaped relationship, where
the maximum indicators of cognitive function are at the
level of the optimal recommended blood pressure, which
is 130-139 mm Hg for SBP, and 75- 85 mm Hg for DBP
and daily index within 10%.

5.In patients with HD there is a U-shaped relationship
between the mean values of average daily SBP and DBP,
daily index and the results of screening tests and scales
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for the diagnosis of cognitive impairment, with the // Eur. J. Cardiovasc. Prev. Rehabil. 2011 January
maximum cognitive result in patients with HD observed 28; 18(2): 233-9. https://journals.sagepub.com/doi/
at average SBP values in the range of 130-139 mm abs/10.1177/1741826710389380

Hg and DBP 75-85 mm Hg at the level of night blood 4. Landsberg L., Aronne L.J., Beilin L.J., Burke V.,
pressure decrease by 8-10%. Igel L.I., Lloyd-Jones D., Sowers J. Obesity-related
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3MIHA KOTHITUBHOI ®YHKIIIT Y XBOPUX HA I'MEPTEH3IIO
3 CYITYTHIM IYKPOBUM JIABETOM THITY 2

Hemsowcenxo B.3., Manvuescoka T.H., Mnenosa O.M., [Tomackanosa B.C., Tapanuyk B.B.

Hayionanvnuu meduunuii ynieepcumem imeni O.0. bozomonvys, Kuis, Yxpaina
dr.taranchuk@gmail.com

AKTyaJbHiCTh. /[0 ChOTONIHI HE ICHYE YiTKO JOBEICHOTO KIIHIYHUMHE JIOCIIDKCHHSIMHU PO3YMIiHHS B3a€MO3B 13Ky PIBHSI apTepiaib-
Hoi rineprensii (Al') Ta cTaHy KOTHITUBHOT (QyHKIIIT TTalli€HTa.

Hinb: gocmiguT 3MiHK KOTHITUBHOT QYHKIT y XBOPHX Ha THEPTeH3il0 3 CYMyTHIM LyKpoBuM fiadetom Tumy 2 (L1/12).

Marepianan ta metoau. Obcrexerno 215 oci6: I rpyna (n=131) — rineprensusna xsopo6a (I'X) II craxii; II rpyma (n=46) — I'X,
noennana 3 L{/12; 111 rpyna, xoutponio (n=38) — Ge3 Bcranosinenoro aiaruody ['X ta I[/I2. Ycim mocmipkyBanu apTepialibHUAN THCK
(AT), exokapuiorpamy. st 1iarHOCTUKY CHHIPOMY NOMipHHX KOrHiTHBHUX nopynieHs (ITKIT) BukopyucToByBany KiliHIYHI CKapry, aHa-
MHECTUYHI JIaHi Ta AaHi HelporncuxiuHoro tectyBanHs. Kopucrysanucs MoaudikoBaHHMU HiarHOCTHYHIMHU Kputepismu J. Touchon, R.
Petersen. [lnst oninku xoruituBHOI (yHKIiT Bukopucrani: KopoTka mikana orinky neuxignoro crany (Mini-Mental State Examination
— MMSE); Barapest mo6noi aucdynkuii (Frontal Assessment Battery — FAB); TecT ManroBaHHs TOAWHHHKA; TECT HA JIITEPAIbHI Ta Ka-
TeropianbHi acomiarii; Tabmuui [lynere; nkana rodansHoro noripments (Global Deterioration Scale — GDS) i kiriHigHa peliTHHIOBa
mkana nemeniii (Clinical Dementia Rating — CDR).

Pe3syabTar. Y xBopux Ha ['X Haif011b1I 3HAYYIIMMH (AKTOPAMHU PU3UKY MOMIPHUX KOTHITUBHUX MOPYIICHb BCTAHOBICHO TilEpPX0-
JecTeprHEMiro Ta HaaMipHy Macy Tina (3 OR 1,8), oxupinas (OR 1,6), HasBHIicTE cymyTHBOTO L[/12, siKHit 0cOONMBO 32 yMOB HAIMIpHOT
MacH Tija, 3Ha4uHO moripurye KorHituBHI QyHKHii (OR 2,56). IloripmenHs pe3ynbraTiB KOTHITHBHUX (PYyHKIIH KOPEIIOE 3 TPUBATICTIO
I'X, piaem xonecrepuny. CymytHiit [[/]2 y namientis i3 ['’X cTBOpIO€ CTaTUCTUYHO 3HAYUMUIT JIOAATKOBHUI HEraTMBHUN BIUIMB Ha pe-
3ynbraty KorHiTuBHOI (yHKHii. Y mamientiB i3 I'X 3i cotBopennM no60oBuM mpodinem AT B mepury uepry BpakaeThesl HeHpomu-
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CHANGES OF COGNITIVE FUNCTION IN PATIENTS WITH HYPERTENSION WITH CONCOMITANT DIABETES MELLITUS TYPE 2

HaMiYHa CKJIa/J0Ba KOTHITHBHOI (yHKIIT — KOHIICITyai3allis, IOBTOPEHHsI, peakiis Bubopy. B3aemo3B’s30k KorHiTUBHOI QyHKLIT Ta
MOKa3HUKIB 1000BOTr0 MOHITOpYBaHHs AT Haituactime Maroth U-1101i0Hy 3aIeKHICTb, Ie MAKCHMaIIbHI MOKa3HUKHU KOTHITHBHOT (DYHKIIIT
3HAXOAATHCS HA PiBHI ONTHMAIBHUX peKOMeHA0BaHuX udp aprepianpHoro Tucky (130-139 mm.pr.ct s CAT, ta 75-85 MM.pT.cT. ams
JIAT, ta no6GoBuii inaeke B Mexax 10%).

BucHoBku. IcHye 3a7eXHICTh 3MiH KOTHITUBHOT (DYHKIIT BiZl HASBHOCTI (paKTOPIB PU3HKY Ta O3HAK CYOKIIIHIYHOTO ypasKeHHS Op-
raniB-minreHeit. [Tokasanuit Heminiitauii U-noniOHUE XapakTep 3aIeKHOCTI MK CepeIHbOI000BUM, CEPEITHBOHIUHIM Ta CEPEIHBOICH-
HuM AT Ta pe3ynbraTraMy CKPHHIHTOBHX TECTIB Ta IIKAJ JUIST OLIHKM KOTHITHBHOI (DyHKIIIT.

KurouoBi ciioBa: aprepianbHa rinepTeH3is, KOTHITUBHI QYHKIIIT, IIyKpOBHii aiabet 2 Tuiry

W3MEHEHUS KOTHATUBHOM ®YHKIIUA Y BOJBHBIX C THITIEPTOHUYECKOM BOJE3HbBIO
C CONYTCTBYIOIIUM CAXAPHBIM JTUABETOM 2 TUITA

Hemsascenxo B.3., Manvuesckaa T.HU., Ilnenosa O.H., [lomackanoea B.C., Tapanuyk B.B.

Hayuonanvnoiii meduyunckuii ynueepcumem umenu A.A. Bocomonvya, Kues, Ykpauna
dr.taranchuk@gmail.com

AKTyaJbHOCTB. [l0 CUX IOp HE CYLIECTBYET YETKO JOKa3aHHOTO KIMHUYECKUMHU HCCIICAO0BAaHUAMH TIOHUMAaHHs B3aUMOCBSI3H YPOB-
HSI apTepHaIbHOM TUrepTeH3nn (Al') M COCTOSHUS KOTHUTHBHOHN (DYHKIIMH MallUeHTa.

Hean: uccnenoBats U3MEHEHNs] KOTHUTUBHON (DYHKLUH Y OOJIBHBIX C TMIEPTOHUYECKOH 0O0NE3HBIO C COMYTCTBYIOLIMM CaXapHBIM
nmuaberom 2 tumna (C/2).

Marepuaanbl u Metoabl. O6cnenoBano 215 gemnosek: | rpymma (n=131) — runepronnyeckas 6onesns (I'B) 11 craguu; 11 rpynma
(n=46) — I'b, ¢ onyrctBytomum CJ{2; III rpynma, konTposs (n = 38) — 6e3 ycranosnennoro auarnos3a I'b u C/12. Beem nccnenosanu
aptepuanbsHoe nasienue (A/l), sxokapauorpammy. [ist AMArHOCTUKY CHHAPOMA YMEPEHHBIX KOTHUTUBHBIX Hapymenuil (YKH) ucmoms-
30BaJIM KJIMHUYCCKHUE )Ka.]'l06bl, AHAMHECTHUYCCKHEC JJaHHBIC U TAHHBIC Hel\/'IpOI'lCPIXI/l'-[eCKOFO TECTUPOBAHUA. [Tonp30oBanuch MO)IH(bHHHpO—
BaHHBIMH JHarHocTudeckumu kpurepusivu J. Touchon, R. Petersen. J{71st orieHKM KOTHUTHBHOI (DyHKIINH HCIIONB30BaHbI: KpaTkas mka-
na oleHKH ncuxudeckoro cocrosaust (Mini-Mental State Examination — MMSE); Barapes no6uoii nuchyukuuu (Frontal Assessment
Battery — FAB); TecT pucoBaHus 4acoB; TeCT Ha JINTEpaIbHBIC M KaTeropuaibHble acconuaryy; Tadmuusl LlyeTe; mxana mobdansHOro
yxynmenus (Global Deterioration Scale — GDS) u knmuangeckas peiftuarosas mkana gemenimu (Clinical Dementia Rating - CDR).

Pesyabrar. Y Gonbubix ['B Hanbonee 3HaunMbIMK (haKTOPaMH pHCKa YMEPEHHBIX KOTHUTHBHBIX HAPYLICHUH yCTAHOBJICHO TUIIEp-
XoJIeCTepHHEMHIO 1 M30bIToUHyI0 Maccy Tena (¢ OR 1,8), oxupenne (OR 1,6), nHanmmane comytersyromero C/12, KoTopslil, 0cOOEHHO B
YCIIOBHSX H30BITOYHON MACChI TeJa, 3HAYUTENIBHO yxy/amaeT koruutuBHblie GyHkunu (OR 2,56). Vxyniienne pe3yabTatoB KOTHUTHBHBIX
¢yHKIMit KoppenupyeT ¢ nponomkuTeasHocThio I'b, ypoBHeM xonectepuna. ComyrterByromuit C/12 y mamuentos ¢ I'b co3naer craru-
CTUYECKH 3HAYNMOE JIOTIOTHUTEIbHOE HETaTHBHOE BIMSHIE HA Pe3yIbTaThl KOTHUTUBHON (GyHKIMK. Y manueHToB ¢ I'b ¢ nckaxeHHbIM
cyTo4HBIM TpoduiieM A/l B epByro ouepe/ib MopaXkaeTcsl HeHpOoAMHaMUIeCcKasi COCTABIISIONIAsT KOTHUTHBHOM (DyHKIIMN — KOHIIENTya-
JHM3aIys, HIOBTOPEHHE, peaknust BIOOpa. B3anMoCBI3b KOTHUTHBHON (yHKIINH 1 OKa3aTeIel CyTOYHOro MOHUTOpHHTa A/l daie Bcero
umerotT U-00pa3Hyio 3aBUCHMOCTb, T/Ie MAaKCUMaJbHbIE TIOKa3aTen KOTHUTHBHOM (D)YHKIIMY HAXOJSTCSl HAa YPOBHE ONTHMAJIBbHBIX PEKO-
MeHJI0BaHHBIX Iidp aprepuanpHoro aasieHus (130-139 mm.pr.ct CAJl u 75-85 Mm.pt. ct. mist JIAJ], 1 cyTOYHBINH MHIEKC B MpeaeIax
10%).

BeiBonpl. CymecTByeT 3aBUCUMOCTh H3MEHEHHI KOTHUTHBHOI (DyHKIIMM OT HANIN4YUsI (PaKTOPOB PUCKA U IIPU3HAKOB CYOKIMHHYE-
CKOTO TIOpakeHHsI opraHoB-mMuineHel. [Tokazan HenunelHbIi U-00pa3HbIil XapaKkTep 3aBHCUMOCTH MEXIy CPEIHECYTOYHBIM, CpPEIHE-
HOYHBIM M CpeTHEAHEBHBIM AJ] 1 pe3ynbrataMi CKPUHHHIOBBIX TECTOB U LIKAJ JIJIS OLCHKH KOTHUTUBHOW (DyHKIHH.

KonroueBnle ciioBa: aprepranbHasi THIICPTEH3H, KOTHUTUBHbIE (DyHKIHHY, CaXapHBIi quabeT 2 Thna.
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ARTERIAL HYPERTENSION DEGREE IN THE GENDER ASPECT
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Relevance. Hypertension is one of the most common chronic diseases, for which currently the goal of therapy is not so much
recovery as improving circulatory function with a satisfactory quality of life.

Objective: to determine the impact of different degrees of hypertension on quality of life in female and male patients.

Materials and methods. 126 patients with arterial hypertension underwent examination, including 86 women (68%), 40 men (32%)
aged 40 to 81 years (mean age 61.9 + 0.3 years). Arterial hypertension of I degree had 19 people (15.1%), II degree - 65 patients (51.6%),
111 degree - 42 people (33.3%). The control group consisted of 43 healthy individuals who did not differ from the main group in terms of
demographics. Surveys of patients to assess quality of life conducted with the questionnaire SF-36 (Short Form-36) at each follow-up.

Quality of life indicators have value in points.

Results. The analysis of quality of life indicators in the group of healthy people found that the level of quality of life in men is much
higher than in healthy women: «physical pain», «role functioning» - P1-P2> 0.5; «Physical functioning» - P1-P2 <0.001; «Physical
health» - P1-P2> 0.5, except for the scale «general health» - P1-P2 <0.05 (77.2 + 3.02 vs. 63.75 + 2.81).

The comparison of the quality of life of patients with hypertension of I degree and patients with arterial hypertension of III degree
found reliable differences on the scales «Vitality» (P1-P3 <0.001), and «Social functioning» (P1-P3 <0.5). In patients with II and III
degrees of arterial hypertension indicators of quality of life were low in themselves and differed on a scale «role functioning» of the
questionnaire: «Vital force» (P2-P3> 0,5); «Role functioning» (P2-P3 <0.5); «Mental health» (P2-P3> 0.5).

Patients with hypertension of the I degree in comparison with arterial hypertension of the II degree had reliably higher indicators of
quality of life on scales «vital force» (80,0 + 3,93 points) and «role functioning» (77,1 = 4,04 points) ), but reduced indicators of «social
functioning» and «mental health» (48.7 £ 7.35 and 47.41 + 2.39 points, respectively).

Patients with hypertension of I degree and III degree showed reliable differences on the scales «vital force» (P1-P3 <0.001) and
«social functioning» (P1-P3 <0.5); and patients with hypertension of II and III degrees showed significant decrease in all indicators
of quality of life, especially on the scales «social functioning» and «mental health» (up to 31.5 £ 5.19 and up to 40.31 + 2.23 points,

respectively).

Patients with hypertension of I degree had decrease in general health (87.1 £ 3.16), physical function (82.6 & 2.86), and physical pain
(87.1 £ 3.16). Patients with II degree of hypertension had a significant reduction in role functioning (32.4 + 5.19), physical pain, and

general health (36.0 = 6.12 and 42.26 + 2.68 points, respectively).

Conclusions. Hypertension significantly affects the quality of life. State of health of patients with hypertension significantly limited

their physical activity.

Key words: arterial hypertension, quality of life, gender aspect, SF-36 questionnaire.

Relevance. Hypertension (AH) is one of the most
significant health problems in the world, associated with
complications such as stroke, myocardial infarction,
heart and kidney failure, which cause high disability and
significant economic costs [19 , 25].

According to research, more than 30% of the adult
population of Ukraine have high blood pressure (BP)
[1, 2]. Regarding the official statistics of the Ministry
of Health of Ukraine, as of January 1, 2016, 12,122,512
patients with hypertension registered in the country [3].
The prevalence of hypertension increases with age in
both women and men [9]. Current guidelines recommend
the same approaches to the treatment of hypertension,
regardless of the patient’s sex [5, 21, 22]. However,
some studies show the existence of differences between
men and women in the control of blood pressure and
emphasize the need to form a different approach to the
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management of patients with hypertension in females
and males [8, 15-18, 20, 25]. In some cases, it is claimed
that women have worse blood pressure control, in others,
on the contrary, better [4, 6].

Studies on this problem suggest that postmenopausal
women have a significant increase in blood pressure due
to a sharp deterioration in the elastic properties of the
arteries [7, 8, 10]. Increased vascular stiffness causes
difficulties with blood pressure control [12, 23, 24].

Therefore, perhaps the reason for different blood
pressure control may be the behavior and lifestyle of the
patient, his ability to take advice and learn educational
programs for the treatment of hypertension, different
social status [11, 13, 14].

Objective of the study was to determine the effect
of different degrees of hypertension on quality of life
(QOL) in female and male patients with hypertension.
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MATERIALS AND METHODS

126  patients with  hypertension  underwent
examination, including 86 women (68%), 40 men (32%)
aged 40 to 81 years. The mean age of the subjects was
61.9 + 0.3 years. Patients divided into groups, depending
on the degree of hypertension. Degree I hypertension (1
group) had 19 patients (15.1%), degree II hypertension
(group 2) - 65 patients (51.6%), degree III hypertension
(group 3) - 42 people (33.3%) .

The control group consisted of 43 healthy individuals
who did not differ from the main group in terms of
demographics.

Patients included in the study examined 4 times.
The duration of patient participation in the study was 14
weeks and included a selection visit followed by a 12-
week treatment period.

The anamnesis collection was according to patient
testimonies and medical records. Office blood pressure
was measured in a sitting position in the morning, between
eight and ten o’clock. Registration of systolic (SBP) and
diastolic (DBP) BP was performed on the same arm three
times with an interval of two minutes, if the BP values
did not differ by more than 5 mm Hg. When detecting a
larger difference between the obtained values, a fourth
measurement was performed and the average value of
three consecutive measurements was calculated. Heart
rate (HR) was determined after the second measurement.
Electrocardiogram (ECG) recording performed at the
beginning of treatment and at the end.

At each visit, side effects recorded, the need to change
antihypertensive therapy was determined.

Surveys of patients on quality of life assessment were
conducted using the Medical Outcomes Study Short
Form 36 questionnaire (SF-36, Russian version, with
adapted Ukrainian translation, recommended by the
International Center for Quality of Life Research) at each
visit by patients themselves.

The questionnaire included 36 items, which were
grouped into 8 scales: physical functioning (PF), role
functioning (RF), physical pain (PP), general health (GH),
vital force (VF), social functioning (SF), emotional state
and mental health (MH). The patient chose the answer to
the proposed question. Each answer had value in points.
When forming one or another scale, these points added
and mathematically processed by standard formulas. The
scores on each scale range from 0 to 100, where 100
means complete health. The patient could choose several
answers at once.

RESULTS AND DISCUSSION

The main clinical and demographic characteristics of
the patients included in the study presented in table 1.

As shows Table 1, the majority of patients included
in the study were women with a mean age of 63.1 + 0.6.
The duration of hypertension in women and men did not
differ significantly: it was in female 9.4 + 0.4, in male 8.6
+ 0.4. Many patients with hypertension had comorbidities
at the time of examination or in the anamnesis.

Table 1
The main clinical and demographic characteristics of the patients included in the study
Indicator, units of measurement The indicator’s value (M + m) P
Male Female
Age, years 60,1 £0,3 63,1 £0,6 <0,01
Number of patients, n (%) 40 (31,7) 86 (68,3) <0,005
The average level of SBP, mm Hg 158,80 + 0,46 162,78 + 0,32 >0,05
The average level of DBP, mm Hg 81,2+0,3 82,60 £ 0,32 >0,05
Average heart rate, min-1 68,3+0,3 74,2+ 0,3 <0,05
Duration of hypertension, years 8,6 £04 9,4+0,4 >0,05
Concomitant diseases, n (%) 42 (33,3) 84 (66,7) <0,01
Regular alcohol consumption, n (%) 3(7,5) — <0,0001
Salt abuse, n (%) 24 (60,0) 42 (48,8) <0,0001
Regular physical activity, n (%) 6 (15,0) 8(9,3) <0,0001
Taking medication for hypertension, n (%) 22 (55,0) 54 (62,8) <0,001
— of them regularly, n (%) 12 (54,5) 38 (70,4) <0,05

Clinical signs of heart failure, n (%) 6 (15,0) 15(17.4) <0,0001
The presence of dyslipidemia, n (%) 34 (85,0) 78 (90,7) <0,0001
Smoking: 15 (38,0) 11 (12,8) >0,05

— duration of smoking, years 14,1 £ 0,26 12,4+0,29 <0,01

— number of cigarettes, pcs/day 9,8 +0,19 6,2+0,6 <0,01
Presence of close relatives with cardiovascular diseases at a 8 (20,0) 14 (16.2) <0,0005
young age, n (%)
Degree of AH, n (%)*:

-1 7 (28,0) 10 (20,0) <0,005

—1I 10 (40,0) 23 (46,0) <0,005

— 10 8 (32,0) 17 (34,0) <0,005

Note: * - without taking into account the elderly
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The level of SBP was significantly higher in female
patients: 162.78 + 0.32, compared with men, their SBP
was 158.80 + 0.46 mm Hg. At the beginning of the study,
the level of DBP and heart rate groups did not differ
significantly. Note, that before inclusion in the study,
only 12 men out of 22 (or 54.5%) and 38 women out of
54 (or 70.4%) regularly took antihypertensive drugs. This
indicates that few people are aware of their hypertension,
and even fewer are people who take antihypertensive
treatment regularly.

In the general analysis of the surveyed groups it was
found that among men with hypertension, compared with
women, the frequency of smoking was higher - 1.75 times
(P <0.05). The frequency of physical activity in men was
15% (P <0.05) against 9.3% (P> 0.05) in women. Burdened
heredity in the presence of cardiovascular disease in men
was 8 (20%) against 14 in women (16.2%) (P <0.0005).
Men were more likely to abuse salt - 60% vs. 48.8% (P
<0.0001). Dyslipidemia was reported more often in women
than in men - 90.7% vs. 85% (P <0.0001).

The results of the assessment of quality of life in
patients using the SF-36 questionnaire shown in table 2.

Analysis of QOL in patients with hypertension (Table
2) found that patients with hypertension of I degree in
comparison with hypertension of II degree had reliably
(P <0,001) higher values of QOL on such scales as «vital
forcen: 80.0 + 3.93 points, and «role functioning»: 77.1
+ 4.04 points. There are also slightly lower indicators

of social functioning and mental health - 48.7 = 7.35
and 47.41 + 2.39 points, respectively. In patients with
hypertension of II and III degrees there is a significant
decrease in all indicators of QOL, but especially - on the
scales of SF and PH: up to 31.5 + 5.19 and up to 40.31
+ 2.23 points, respectively. This indicates a significant
impact of the disease on the patient’s QOL.

When comparing the indicators of QOL in patients
with hypertension of I degree and patients with
hypertension of III degree, significant differences were
found on the scales «vital force» (VS) (P1-P3 <0,001)
and «social functioning» (SF) (P1-P3 <0,5 ). At patients
of the II and III degrees of hypertension indicators of
QOL were low in themselves and differed on the scale
of RF of the questionnaire: VF (P2-P3> (,5); SF (P2-P3>
0.5); RF (P2-P3 <0.5); PH (P2-P3> 0.5).

Thus, an increase in blood pressure above the first
degree is associated with a decrease in QOL parameters
in almost all components of the life of patients, which
further indicates the need for appropriate correction of
blood pressure.

Among the indicators that characterize the physical
condition (Table 3), patients with hypertension of the I
degree, first of all, increased the perception of GH (87.1
+ 3.16 points), PF (82.6 = 2.86 points) and PP (87.1 +
3.16 points).

At the same time, in the group of patients with
hypertension of II degree there was a significant

Table 2

Quality of life indicators for the component «psychological health» in patients with varying degrees of hypertension
(according to the questionnaire SF-36)

Quality of life indicators, points, M = m
AH degree VF SF RF PH
Control group, n=43 97,6+0,92 96,7+2,68 84,6+1,26 98,8+2,46
I, n=19 80,0+3,93 48,7+7,35 77,1+4,04 47,41+2,39
I1, n=65 56,6+3,54 31,5+5,19 56,0+3,29 40,314+2,23
111, n=42 53,9+4,7 34,5+6,08 57,56+3,86 36,9+2,79
Reliability of differences (P) between groups 1, 2, 3
P,-P, <0,001 >0,1 <0,1 <0,05
P,-P; <0,001 >0,5 <0,05 <0,01
P,-P3 >0,5 >0,5 <0,5 >0,5
Py >0,5 >0,5 <0,1 <0,5

Table 3

Quality of life indicators for the «physical health» component in patients with varying degrees of hypertension

(according to the SF-36 questionnaire)

Quality of life indicators, points, M + m

AH degree PF RF PP GH
Control group, n=43 96,4+0,86 94,6+2,18 92,6+1,42 98,84+0,54
I,n=19 82,6+2,86 68,7+4,02 87,143,16 88,242,78
11, n=65 54,2+4.68 32,4+5,19 36,0+6,12 42.26+2,68
111, n=42 49,843 .4 28,6+4,12 47,143,92 28,8+4.16

Reliability of differences (P) between groups 1, 2, 3

P,-P, <0,001 >0,5 <0,1 <0,05
P-P3 >0,5 <0,5 <0,05 <0,01
P,-Ps >0,5 >0,5 <0,5 >0,5
Py >0,5 >0,5 <0,1 <0,5
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Table 4

Quality of life indicators for the component «physical health» of patients with hypertension depending on gender
(according to the questionnaire SF-36)

Quality of life indicators, points, M = m
Gender

PF RF PP GH PH
Healthy men, n=9 97,78+0,88 97,22+2,78 94,17+3,91 77,2+3,02 52,78+6,51
Healthy women, n = 24 91,88+1,37 86,11+4,31 79,9+4,27 63,75+2,81 55,21+3,36
Sick men, n =40 72,63+5,12 41,5+9,19 63,13+4,87 41,37+4,24 36,25+3,94
Sick women, n = 86 55,64+2,03 34,19+4,15 56,83+2,68 40,55+1,89 42,15+£2,82

Reliability of differences (P) between groups

P,-P, <0,001 <0,05 <0,05 <0,01 >0,5
P;-P, <0,001 <0,5 >0,5 >0,5 <0,5

decrease in such indicators as RF, PP and GH (32.4 +
5.19;36.0 + 6.12 and 42.26 + 2.68 points, respectively),
which indicates that the physical activity of patients is
significantly limited by the state of their health.

The analysis of QOL indicators in the group of healthy
people found (Table 4) that the level of QOL in men is
much higher than in healthy women: TB, RF (P1-P2>
0.5); PF (P1-P2 <0.001); physical health (PH) (P1-P2>
0.5), except for the scale GH, where P1-P2 <0.05, which
indicates that the assessment of their health in healthy
women is significantly lower than with men (77.2 + 3.02
vs. 63.75 £2.81 points).

However, the QOL of men with hypertension is not
significantly different from the QOL of women with
hypertension, except for the PF index, which in men
was 24% higher than in women (72.63 + 5.12 vs. 55.64
+ 2 .03 points). This may be due to the better physical
development of men in general. Such dynamics of
differences in the QOL rates of patients with hypertension
of different sexes, compared with the control group, may
indicate a greater degree of maladaptation of men in
everyday life and a more pronounced weakening of their
social contacts due to the disease.

The decrease in RF, which is due to physical condition,
in men with hypertension to 63.13 + 4.87, and in women
to 56.83 + 2.68 indicates that the daily activities of
patients with hypertension of both sexes are significantly
limited. There were no statistically significant differences
in the study of PP indicators by gender and social status
(P1-P2 <0.05 and P3-P4 <0.5, respectively).

CONCLUSIONS

1. The level of quality of life in men in general is
much higher (P <0.05) than in women, except for the
scale of general health.

2. In the component of psychological health in
patients with hypertension 1 degree, compared with
hypertension II degree, significantly higher indicators
on the scale of vital force (80.0 = 3.93 points) and role
functioning (77.1 + 4, 04 points), but reduced indicators
of social functioning and mental health (48.7 = 7.35 and
47.41 £ 2.39 points, respectively).
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3. In patients with hypertension 1 and III degrees,
significant differences were found on the scales of vital
force (P1-P3 <0.001) and social functioning (P1-P3 <0.5).

4. In patients with hypertension of II and III degrees
there is a significant decrease in all indicators of quality
of life, especially on the scales of social functioning and
mental health (up to 31.5 + 5.19 and up to 40.31 + 2.23
points, respectively) . This indicates a significant impact
of hypertension on quality of life.

5. Patients with grade I hypertension had decreased
general health (87.1 + 3.16), physical function (82.6
+ 2.86), and physical pain (87.1 + 3.16). Patients with
grade II hypertension had a significant reduction in role
functioning (32.4 = 5.19), physical pain, and general
health (36.0+6.12 and 42.26 + 2.68 points, respectively).
This indicates a significant limitation of physical activity.
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3MIHU MOKA3HUKIB IKOCTI ) KUTTS 3AJEKHO BIJl CTYIIEHS APTEPIAJIBHOI
TIIEPTEH3II B TEHJAEPHOMY ACIEKTI

Anigpep O.0.

Hayionanvnuii meouunuii ynieepcumem imeni O.0. boeomonvys, Kuis, Yrpaina
olga.alifer@gmail.com

AKTyaJabHiCTB. ApTepianbHa TiepTeH3is € OJHUM 3 HAWIOMUPEHINX XPOHIYHUX 3aXBOPIOBAHb, JUIS SKHX B JaHHH 4ac METOIO
Tepamii € He CTIBKH OAYKaHHA, CKUTBKH MOJIMIIEeHHS (yHKIIi KpOoBOOOITY MpH 330BUTBHIN AKOCTI KHUTTSI.

Merta: BU3Ha4YEHHS BIUIMBY Pi3HHUX CTYIEHIB apTepiaibHOI IinepTeHsii Ha MOKAa3HUKY SIKOCTI JKUTTA y Malli€HTIB )KIHOYOT Ta 40I0BIYOT
cTari.

Marepiaan Ta meroan. O0cTexxeno 126 marieHTiB Ha apTepiaibHy rinepTeHsito, cepes skux Oyino 86 xiHok (68 %), 40 domnoBikiB
(32 %) y Bini Big 40 mo 81 pokiB (cepenniit Bik 61,9+0,3 pokiB). AprepianbHy rimeprensito I crymens mamu 19 oci6 (15,1 %),
II ctynenst — 65 mamientis (51,6 %), I1I ctynens — 42 ocobu (33,3 %). KontponsHy rpymy ckiaamu 43 mpakTHYHO 300POBUX 0COOH, SIKi 32
neMorpadiYHUMHU NOKa3HUKaM He BiJPi3HSUIHCS BiJl OCHOBHOI I'pYIH. AHKETYBaHHS XBOPHX IIOJI0 OLIHKH SKOCTI KUTTS TPOBOJMIIOCH 3a
nortoMororo onutyBanbHUKa SF-36 (Short Form-36) mpu xoskHOMY Bi3HTi. [I0Ka3HUKH SKOCTI KHUTTS OLIHIOBAIUCS B Oanax.

Pesyabraru. [Ipy anasisi MOKa3HUKIB SKOCTI JKUTTS B IPYIIi 3J0POBUX BUSIBICHO, 110 Y YOJIOBIKiB PIBEHB SIKOCTI )KUTTSI 3HAYHO BHIIIE,
HIK y 3I0pOBUX KIHOK: «TUIECHHH O17b», «ponboBe (yHKIIOHYBaHHDY — P1-P2 >0,5; «dizuune dynkuionyBanus» — P1-P2<0,001;
«hizuune 3m0poB’s»» — P1-P2>0,5, 3a BUHATKOM LIKaU «3arajibHe 300poB’si» — P1-P2<0,05 (77,2+3,02 nporu 63,75+2,81).

[Tpu nopiBHSHHI ITOKA3HUKIB SIKOCTI )KUTTS XBOPHX 3 apTePialIbHOIO TilepTeH3i€ro | cTyneHs 1 XBOpHX 3 apTepialbHOIO TiepTeH3ieI0
III cTymens mocToBipHI BIIMIHHOCTI BUSIBIICH] 3a MIKamaMHu <«okuTTeBa cunay (P1-P3 <0,001), ta «comiansHe ¢ynkuionyBanus» (P1-P3
<0,5). Y xBopux e 11 i Il crynenis apTepianbHOI rinepTeH3ii HOKa3HUKH SKOCTI KUTTs OyIM HEBUCOKUMH caMi 10 co0i 1 po3pi3HsuTHCS
3a OIKaJIO0 «POJIbOBE (PYHKIIIOHYBAHHS» OMUTYBAJIBHUKA: «KUTTEBA cuitay (P2-P3 >0,5); YO (P2-P3 >0,5); «ponboBe HyHKITIOHYBaHHS»
(P2-P3 <0,5); «ncuxivne 310poB’si» (P2-P3 >0,5).

V namnieHTiB 3 apTepiabHOIO TinepTensieio | cTyneHs B MOPIBHSAHHI 3 apTepiabHOIO Tineprensiero 1l cTynens qocToBipHO OLTBII
BHCOKI OKA3HUKH SKOCTI KUTTS IO MIKaJax «kuTTeBa cuiay (80,0+3,93 GaniB) Ta «ponboBe GyHkuionyBanHs» (77,1+4,04 6amniB), ane
3HIKCHI TIOKa3HUKH «ColliaibHe (DYHKIIIOHYBaHH» Ta IICUXIUHE 370poB’ s (48,7+7,35 Ta 47,4142,39 Gaiis, BiMOBIHO).

YV xBopuX 3 aprepianbHoro Tineprensieto | crymens i Il cTymens mocToBipHI BiAMIHHOCTI BUSBIIEHI IO IMIKAJaX GKUTTEBA CHIIa»
(P1-P3 <0,001) Ta «couianbhe dynkiionysanus» (P1-P3 <0,5); a y mamienrtis 3 aprepianbHoro rineprensieto II ta III crynenis
CIIOCTEPITa€eThCS CYyTTEBE 3HIDKEHHS YCIX MOKa3HUKIB SKOCTI )KUTTS, 0COOINBO IT0 IIKaJIax «colliagbHe (YHKIIOHYBAaHHS» Ta (IICHXIUHEe
310poB’s» (o 31,5+5,19 Ta 1o 40,31+2,23 GasiB, BiAMOBIIHO).

V namieHTiB 3 aprepiajbHOIO TinepTensicio | crymeHs 3HWKyBanucs 3aranbHe 310poB’st (87,143,16), disnune QyHKIIOHYyBaHHS
(82,6+2,86) ta Tinecuuit 6inp (87,1£3,16) OaniB. Y mamieHTiB 3 apTepianpHOIO TinmepTeHsiero Il cTymeHs cmocrepiraloch CyTTeBe
3HIKEHHS poJiboBOro (hyHKmioHyBaHHs (32,4+5,19), TinmecHoro 0omro Ta 3araibHOro 310poB’st (36,0+6,12 Ta 42,26+2,68 Gais,
BiJITIOBiTHO).

BucHoBkH. AprepiaibHa rinepTeHsist CyTTEBO BILIMBAE HA SKICTh KUTTA. Di3ndyHa aKTHBHICTh XBOPUX Ha apTepiajibHy rilepTeH3ito
3HAYHO OOMEKEHA CTAHOM iX 370pOB’S.

KurouoBi ciioBa: aprepiaibHa rinepTeHsisi, SKiCTh KUTTS, TeHACPHUI aCIeKT, ONUTyBaIbHUK SF-36.

W3MEHEHHUSA MOKA3ATEJIE KAYECTBA )KAU3HU B 3ABUCUMOCTH OT CTENNEHA
APTEPUAJIbHOM T'MITEPTEH3MM B TEHAEPHOM ACIHEKTE

Anugpep O.A.

Hayuonanvroiii meduyurnckuii ynueepcumem umenu A.A. Bocomonvya, Kues, Ykpauna
olga.alifer@gmail.com

AKTYyaJIbHOCTb. ApTepHaibHasi THIIEPTEH3Hs SIBISETCS OJHUM M3 CaMbIX PAcIpOCTPAHEHHBIX XPOHMYECKUX 3a00JIeBaHMH, JUIs
KOTOPBIX B HACTOSAIIIEE BPEMSI IIEJIBIO TEPANTUH SBIISCTCS HE CTONBKO BBI3IOPOBICHUS, CKOIBKO YITydIIeHHe (DyHKIIUH KPOBOOOPAIIEHHS
IIPH Y/IOBJIETBOPUTEIILHOM KaueCTBE KU3HH.

Hens: onpeneneHue BIMSHUS PA3IMYHBIX CTEIEHEH apTepUaibHON TMIIEPTEH3UH Ha ITOKA3aTeNI KayecTBA JKU3HM y NMAlUCHTOB
KEHCKOTO ¥ MY>KCKOTO MOoJa.

Marepuainbl u MeTonbl. O6cne0BaHO 126 MANMEHTOB ¢ apTepUALHON THIICPTEH3UCH, CPeId KOTOPBIX ObLI0 86 skeHIUH (68%),
40 myxunn (32%) B Bozpacte oT 40 o 81 met (cpexnmit Bo3pact 61,9 + 0,3 1er). ApTepuanbHas runeprensus | crenenu umenu 19
genosek (15,1%), II crenenu — 65 (51,6%), 111 crenenn — 42 (33,3%). KontponbHyto rpynmy coctaBmwin 43 MpakTHYECKU 310POBBIX
4eJI0BeKa, M0 JeMOrpadHueckuM MOoKa3aTeIssM He OTIMYAINCh OT OCHOBHOM TPyIIBL. AHKETHPOBAaHHE OONBHBIX MO OIEHKE KauecTBa
JKU3HH POBOAMIIOCH C roMolibio onpocHuka SF-36 (Short Form-36) mpu xaxaom Busute. [Tokasarenn ka4ecTBa KH3HU OLIEHHBAIIUCH
B Oayrax.

Pesyabrarsl. [Ipu ananmse moxasareneil KauecTBa JKH3HU B TPYIIE 30POBBIX OOHApPYKEHO, YTO y MY>KYMH ypPOBEHb KauecTBa
JKM3HH 3HAYMUTEIIBHO BBILIE, YeM Y 3JJ0POBBIX JKCHIIH: «TeJecHas 00Jby», «poieBoe pyHKunoHupoBanue» — P1-P2> 0,5; «dusnueckoe
¢yrkumonnposanue» — P1-P2 <0,001; «dpusugeckoe 3mo0poBbe» — P1-P2> 0,5, 3a uckirodeHneM ImKaibl «odmiee 310poBse» — P1-P2
<0,05 (77,2 = 3,02 npotuB 63,75 + 2,81).
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Ipu cpaBHEeHHHM TIOKa3aTeNeil KauyecTBa )U3HU OOJBHBIX C apTepHaibHOl runepreHsueii | creneHn u GOMBHBIX C apTepUaIbHON
runepren3ueil Il cremenn mocToBepHbIE pa3iNMYMsl BBIIBICHBI IO IIKajlaM <wkm3HeHHas cwia» (P1-P3 <0,001), u «coumambHOe
¢ynkumonuposanue» (P1-P3 <0,5). ¥ 6onpubix xe I u 11l creneneii aprepuaibHOM THIEPTEH3UH TTOKA3aTeN KadyeCcTBA )KU3HU OBUTH
HEBBICOKMMHM CaMH 110 ce0e M pa3InJainch o MIKaje «poieBoe (pyHKIIMOHUPOBAHUE» OIPOCHHKA: «KU3HEeHHas cuiiay (P2-P3>0,5); VO
(P2-P3>0,5); «poneBoe dpynkumonuposanue» (P2-P3 <0,5); «ncuxndeckoe 3moposbe» (P2-P3>0,5).

V manueHToB ¢ apTepHanbHOil runepTeH3ueii [ crerneHn o cpaBHEHUIO ¢ apTepuanbHoi runeprensueii I crenenn nocroepHo Oosee
BBICOKHE ITOKa3aTeJIN Ka4eCTBA )KU3HH I10 MIKaaM «Ku3HeHHas cutay (80,0+3,93 6amioB) u «poneBoe ¢pyHkuunonuposanue» (77,1+4,04
0aJIoB ), HO CHIDKEHBI ITOKA3aTeH «COLHAIbHOE (PYHKIMOHUPOBAHUE» U «IICUXHYECKOe 310poBbey (48,7+7,35 n 47,41+2,39 Gannos,
COOTBETCTBEHHO).

Y GonbHBIX ¢ apTepuanbHO runepreHsueii | crenenu u Il crenenn mocToBEpHBIC Pa3iUyuMs BBISABICHBI 1O MIKAJIaM «OKH3HCHHAS
cunay» (P1-P3 <0,001) n «counanbsaoe GpyHkiponnposanue» (P1-P3 <0,5); a y nanuenTos ¢ aprepuanbsHoii runeprensueit [ u 111 creneneit
HaOITIoIaeTCsl CYIIECTBEHHOE CHIDKEHHE BCEX ITOKa3aTeliel KauecTBa KHU3HH, 0COOSHHO T10 MIKAJIaM «COIHAIBHOE (DYHKIIMOHUPOBAHHE)
U «rcuxudeckoe 310posbe» (10 31,5+5,19 u 1o 40,31£2,23 6aioB, COOTBETCTBEHHO).

VY nanueHToB ¢ apTepHanbHOIl TunepTen3uel | crenenn cHmkanuck odmiee 3n0poske (87,143,16), pusudeckoe GyHKIMOHHPOBAHHE
(82,642,86) m Tenecuyro Oomp (87,143,16) OGammoB. Y maummMeHToB C aprepuanbHOd rumnepreHsueil 1l cremenm HaOmomanoch
CYILIECTBEHHOE CHIDKCHHE posieBOro GyHKImoHupoBanus (32,4+5,19), TenecHoii 6omu u obiiero 310poBbs (36,046,122 u 42,26+2,68
0aJlJIOB, COOTBETCTBEHHO).

BI)IBOZII)I. ApTepMaanaﬂ TAnepTeH3us CyIECTBEHHO BIUACT HA KaY€CTBO KU3HU. dusnueckas akTUBHOCTH OOJBHBIX apTepMa.anoﬁ
THIEPTEH3UEH 3HAYUTEIFHO OTPAaHNYEHA COCTOSHACM HX 37J0POBBSI.

KitioueBble c10Ba: aprepranbHasi THIIEPTEH3Ms, Ka4e€CTBO JKU3HH, TEHIEPHBIN acleKT, olpocHUK SF-36.
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Relevance. Fractures of the distal metaepiphysis of the radial bone among all fractures range from 11% to 30%. Unsatisfactory
results of treatment in patients over 70 years old are found in 44% of cases. Timely and adequate rehabilitation treatment is important for
obtaining good results in the treatment of such patients.

Objective: to improve the results of treatment of patients with fractures of the distal metaepiphysis of the radial bone based on early
comprehensive individual rehabilitation treatment.

Materials and methods. 97 patients with displaced fractures of the distal metaepiphysis of the radius were observed. Among them,
67 are women (69.1%), over 50 years old — 64 (66%). Used conservative treatment with a sparing technique of one-stage reduction. Upon
completion of the correction, according to the indications, measures were prescribed for the prevention of neurodystrophic syndrome,
depending on the likelihood of its development (according to the temperature gradient of the fingers of the extremities) in the form of
drug therapy. Massage, kinesiotherapy and physiotherapy began on the second day. The pain intensity was determined using a visual
analogue scale. The nature of pain was determined by the DN4 questionnaire (questionnaire for the diagnosis of neuropathic pain). For
subjective unified assessment of hand function in the long term after hand injury, I used a specific questionnaire DASH (Disabilityofthe

Arm, Shoulderand Hand Outcome Measure) — a questionnaire of outcomes and disability of the hand and hand.

Results. Rehabilitation treatment at admission and at the early outpatient stage was complex, individual, taking into account the
periods of illness. The debris correction was painless, low-traumatic, rational fixing bandages were used. The volume of drug therapy
was determined by the value of the temperature gradient of the fingers.

Conclugion. The proposed method for the rehabilitation of patients with fractures of the distal metaepiphysis of the radius is highly
effective: good and satisfactory (according to the DASH scale) results were obtained in 97.8% of cases, unsatisfactory — in 2.2%.

Key words: fracture of the distal metaepiphysis of the radius, rehabilitation treatment.

Relevance. Fracture of the distal metaepiphysis of the
radial bone (FDMERB) occurs quite often [2, 7], among
all fractures they range from 11% to 30% [3, 6]. A high
proportion among this group of victims are women in the
postmenopausal period, with low bone mineral density
[4, 5]. Unsatisfactory results of treatment in patients over
70 years old are found in 44% of cases [4, 6].

Timely and adequate rehabilitation treatment is important
for obtaining good results in the treatment of patients with
fractures of the distal metaepiphysis of the radius.

Objective of the work is to improve the results
of treatment of patients with fractures of the distal
metaepiphysis of the radial bone based on -early
comprehensive individual rehabilitation treatment.

MATERIALS AND METHODS

To achieve this goal, it was necessary to solve such
problems.

1. To determine the likelihood of developing post-
traumatic neurodystrophic syndrome according to
generally accepted predictors and T gradient.

2. To formulate the scope of early rehabilitation
treatment in patients with fractures of the distal
metaepiphysis of the radius.

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meouuna nayxa Yxpainu, 2020, Vol. 16, Ne 2

3. To justify and conduct an individual complex
of rehabilitation treatment using rational fixation of
fragments, drug therapy, physiotherapy and kinesitherapy.

4. To determine the effectiveness of the proposed
complex treatment.

Under our supervision there were 97 patients with
displaced FDMERB fractures. They were treatment
conservatively. Women prevailed — 67 observations
(69.1%), over 50 — 64 (66%). In conservative treatment,
in 28 patients with extra-articular stable FDMERB, a
sparing technique of simultaneous reduction was used, in
which, with a fixed elbow joint, traction was performed
along the length and flexion towards the existing
displacement. At the same time, the doctor eliminated
the displacement in width by pressing the fingers on the
distal fragment, after which the angular displacement
was corrected by palmar flexion.

A visual analogue scale (VAS) was used to determine
the severity of pain. The nature of pain was determined by
the DN4 questionnaire (questionnaire for the diagnosis
of neuropathic pain).

The instruction was given to the patient to evaluate
his feelings according to the following principles. On a
scale of 10 cm (100 mm) the level of pain intensity is
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marked with a dot. The starting point denotes the absence
of pain — 0, followed by mild pain, moderate pain, severe
pain and the end point - unbearable pain — 10. Although it
seems primitive, the VAS has wide application in clinical
practice and is universally recognized by clinicians.

For a subjective unified assessment of hand function
in the long term after hand injury, a specific DASH
questionnaire (Disabilityofthe Arm, Shoulderand Hand
Outcome Measure) was used — a questionnaire of
outcomes and disability of the hand and arm. In 2005,
he underwent the process of intercultural adaptation in
Russian, and the Russian version is available on the website
of the Institute of Labor and Health (Canada) [9]. The
main section of the DASH (Disability/Symptom Scale)
questionnaire consists of 30 question items related to the
state of hand function over the past week. Each item has 5
answer options, scored from 1 to 5. The sum of the points
for all items is then converted to a 100-point scale.

DASH rates upper limb disability from 0 - no disability
(good functionality) to 100 - excessive disability [8].

RESULTS AND DISCUSSION

In all observations during the first three days in patients
with fractures of the radius in a typical place, the pain
syndrome had a neuropathic character (varying degrees
of severity). This was due to anatomical predisposition.
The carpal tunnel is a narrow tunnel formed by the bones
of the wrist and the transverse wrist ligament [1]. Median
nerve neuropathy with ray fractures in a typical location
consists in trauma and compression of the median nerve
in the canal cavity.

It is generally accepted that the predisposing factors
in the development of post-traumatic neurodystrophic
syndrome are vascular  diseases, premorbital
degenerative changes in muscle-tendon-periarticular
tissues, osteochondrosis of the cervical spine, diabetes
mellitus. Most of the victims had this pathology.

Complete multimodal analgesia was very important in
the prevention of the development of post-traumatic
neurodystrophic syndrome at the initial stages. This was
achieved by the following methods.

A 2% solution of lidocaine 15-20 ml was injected into
the hematoma of the fracture, reduction was performed no
earlier than 5 minutes later. Non-steroidal anti-inflammatory
drugs were used (intramuscular injection of Dexalgin 15-20
minutes before install). Later, in the acute period (up to 3-7
days), patients received tablet forms.

Auxiliary therapy included the use of calcium and
vitamin D3 preparations (Calcium D3 Nycomed, 1 tablet
2 times a day for 30 days), B vitamins (Neurobion,
Duovit), alpha-lipoic acid antioxidants (Berlition) or
Actovegin. The obligatory component was the use of
the Keltican polypeptide. A drug containing cytidine
monophosphate and uridine monophosphate is indicated
for the treatment of neuropathic pain with lesions of
the peripheral nervous system. It improves axonal and
neuronal regeneration. He was taken 1 tablet 3 times
a day for 2-3 weeks. In order to reduce muscle tone,
the muscle relaxant medocalm was used. A long-term,
damper, with increasing effort, traction of fragments was
performed.

Upon completion of the correction, according to
the indications, measures were prescribed to prevent
neurodystrophic syndrome (NDS), depending on
the likelihood of its development (according to the
temperature gradient of the fingers of the extremities
(Fig. 1, Table 1).

For further immobilization, plaster casts were most
often used. However, although they have a number
of advantages and are most widely used in everyday
practice, they are not without drawbacks. They are
not very hygienic; they do not fix the fragments firmly
enough. Therefore, in 32 cases we used modern plastic
bandages made of hard polymer plaster Scotchcast.

Table 1

The amount of preventive treatment taking into account the temperature gradient

Probability of

. 0
Gradient T,"C NDS development

Scope of preventive treatment

0,4+0,09°C small

Anesthetic therapy Dexketoprofen, Vitamins of group B and C, Ca and
Vitamin D3,

polypeptides (Keltikan).

1,3+0,1°C average

Pain therapy Dexketoprofen, Vitamins of group B and C, Ca and Vitamin
D3, polypeptides (Keltikan), muscle relaxants (Mydocalm), antioxidants
alpha-lipoic acid (Berlition), Solcoseryl, Actovegin.

1,940,1°C high

Anesthetic therapy Dexketoprofen, Vitamins B and C, Ca and Vitamin
D3, polypeptides (Keltikan), muscle relaxants (Midocalm), antioxidants

alpha lipoic acid (Berlition), Solcoseryl, Actovegin, anticonvulsants
Gabapentin — 300 mg at night or Pregabalin (Lyrics) — 150 mg/day,
decongestants Troxevasin 900 mg/day and Lioton 1000 ointment.

2,2+0,5°C

inevitable
occurrence

Pain therapy Dexketoprofen, Vitamins B and C, Ca and Vitamin D3,
polypeptides (Keltican), muscle relaxants (Midocalm), antioxidants alpha
lipoic acid (Berlition), Solcoseryl, Actovegin, anticonvulsants Gabapentin
— 300 mg per night Lyrica) — 150 mg/day, decongestants Troxevasin 900
mg/day and Lioton 1000 ointment.

Note: NDS — neurodystrophic syndrome
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Fig. 1. Carrying out thermometry with a thermometer
Thermofocus 01500A3

Strips of plaster were glued to the skin of the fingers
longitudinally, threads were laid on them. The latter are
fixed with circular bandages. Thus, the traction force is
evenly distributed over the entire surface of 1-2-3 fingers.
Traction does not cause painful sensations; patients are
assessed by patients at 3.8+0.09 points on the VAS scale
(easily tolerated pain).

Rough manipulations were not performed. After
matching the fragments in the position of slight stretching
and slight flexion or extension of the hand, the fragments
were fixed with plastic or plaster (if it was impossible
to use plastic) bandages. After 2 weeks, if necessary,
a staged removal of the hand to the mid-physiological
position was carried out. After 4-6 weeks, after X-ray
control, the bandage was removed, and further active
rehabilitation treatment was carried out.

A short bandage from Scotchkast to the
metacarpophalangeal joints holds the fracture of the
distal metaepiphysis of the radius well and makes it
possible to move the fingers from the first day.

The objectives of medical physical culture in the first
immobilization period were: general strengthening and
psychoemotional tonic effect on the body; improvement

of blood circulation and tissue trophism; prevention of
muscle atrophy and joint contracture.

To solve these problems, certain complexes of
physical therapy were used. The specific gravity of the
exercises was as follows. About 75% were exercises
for other segments of the musculoskeletal system,
movements in the joints of the injured limb free from
immobilization, and breathing exercises. Self-care
exercises with a healthy hand were included.

Exercises for the injured hand accounted for about
25%, first in isometric and physiological modes,
passive and then active exercises for the fingers began.
Physiotherapy exercises for the 1st finger were carried out
separately — its withdrawal simultaneously with extension
of 1-4 fingers, flexion in the metacarpophalangeal and
interphalangeal joints. Attention was drawn to the
condition of the fixation bandage in this area — the hole
was sufficient for free movement, the edges did not
injure the skin. The appearance of significant pain and
pronounced edema indicated an excessive load; tolerable
pain and slight swelling — about the optimal load. Figure
2 shows a diagram of a set of exercises proposed by
Dobyns JH, 1975, modified and widely used by other
authors (Strafun S.S., 2015, Timoshenko S.V., 2010
Vinnik A.V., 2016 Naumenko L.Yu.,2012 ) for FDMERB
fractures from the early stages.

Straight 2-4 fingers were bent in the meta-
carpophalangeal joints, at the same time the unbent 1
finger was brought to them. Subsequently, with unbent
metacarpophalangeal joints, sginal-extension movements
in the interphalangeal joints were performed, the exercise
ended by squeezing the fingers of the injured limb into
a fist. The exercise was accompanied by raising the
extended arm vertically upward, lying or standing. When
bending the fingers, a soft rubber ball or foam sponge
was used as a countermeasure.

After removing the fixation bandage, kinesiotherapy
was performed in the second (postimmobilization)
period. Its peculiarity was the change in the proportion
of general strengthening exercises up to 25%. At the
same time, 75% were special exercises for the injured
hand. The tasks of physical therapy at this stage were:

Fig. 2. Scheme of a set of exercises proposed by Dobyns J.H., 1975
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restoration of the function of the injured hand, mobility
in the joints; elimination of muscle atrophy.

For this, the following kinesitherapy means were
intended. General developmental and breathing exercises
were carried out individually, with and without sports
equipment. In the first days after removing the gauze
bandage, both passive and passive-active movements
were used for the injured hand; active for all joints with
a gradual increase in the range of motion and dosage of
each exercise.

Immediately after the end of immobilization,
gymnastics was performed for the wrist, elbow and
shoulder joints. Exercises for the wrist joint included the
following exercises: active flexion, extension, radial and
ulnar bone deviation, as well as rotational movements
of the hand and forearm. Began exercises «stretchingy»
— rapprochement of bent and unbend brushes with
increasing efforts. In the future, they began to perform
exercises with the resistance of the healthy hand or the
hand of the methodologist, exercises with resistance
(using an elastic rubber bandage or expander), stretching
exercises. Exercise in young patients with weights or
with apparatus gave good functional results.

The task of kinesiotherapy in this period is the
complete restoration of the impaired hand function.
Household and labor rehabilitation was carried out. The
proportion of elements of occupational therapy increased.
Exercises were prescribed and performed that imitated
actions in everyday life and in the process of work (turning
on the light, hammering nails, opening doors, lacing,
bulkheading small objects, brushing teeth, etc.).

Games were used that restored muscle strength,
movement in joints, and coordination.

In case of FDMERB fractures, massage was
prescribed from 2-3 days after the injury, after the acute
inflammatory processes subsided. During the period of
immobilization of the forearm with a plaster or plastic
bandage, massage of the upper-thoracic reflex-segmental
areas was used, as well as massage of the damaged
upper limb — shoulder and hand — stroking, rubbing and
kneading the raised arm; massage of the entire healthy
symmetrical limb using all massage techniques. The
massage was performed in kinesiotherapy.

In the second and third periods, massage of the para-
vertebral zone and the injured limb is continued. First,
the segments above the fracture were massaged — shoulder
girdle, shoulder, then the damaged area — forearm and

distal part — hand. Forearm massage was performed as
follows. First, stroking and rubbing of soft tissues was
performed, then longitudinal, lumbar kneading of the
muscles, stretching and compression at a fast pace. All
methods of intensive massage at the site of the fracture
were alternated with stroking. The massage ended
with general stroking of the injured limb and active
movements.

In the first period, patients with FDMERB used
ultraviolet irradiation, Peiler-therapy with the Bioptron
device (Fig. 3), longitudinal calcium electrophoresis,
UHF, magnetotherapy.

In the second, post-immobilization, period, they
sought to restore the full range of motion in the
joints, restore the strength and endurance of the arm
muscles. We expanded the range of physiotherapeutic
agents. Physiotherapy treatment is aimed at creating a
background, facilitates the conduct of kinesitherapy. To
eliminate residual trophic disorders, microwave therapy,
magnetotherapy, darsonvalization, laser therapy, Peiler-
therapy were used. We used phonophoresis — ultrasound
at a dosage of 0.6-0.8 watts/cm2 with Fastum gel and
Lyoton 1000.

Fig. 3. Peiler-therapy with the Bioptron apparatus.

In cases of persistent dysfunction of the hand,
repeated courses were prescribed using therapeutic mud
and hydrotherapy — radon or hydrogen sulfide baths;
prescribed sanatorium treatment.

Studies of the results of rehabilitation treatment
of patients with FDMERB fractures show the
following. Multimodal anesthesia, differentiated and
reasonably applied drug therapy, sparing reduction,
early kinesitherapy made it possible to eliminate pain
syndrome by day 7 in the vast majority of victims.
Rehabilitation treatment included painless correction of

Fig. 4. Functional result of treatment of a fracture of the distal metaepiphysis of the radius.
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PAHHE KOMILJIEKCHE PEABLTITAIIMHE JIIKYBAHHSI XBOPUX 3 MTEPEJIOMOM
JIACTAJIBHOT'O METAENI®I3A TIPOMEHEBOI KICTKA

Pywan A.K., bozoanosa JI.B., Knumosuywvxuii @.B., /lucynoe C.B.

HII mpasmamonoeii ma opmonedii [[oneyvkozo HayioHanbHo20 MeOuyHo2o yHigepcumemy, Yxpaiuna, Jluman
anatoliyrushay@mail.ru

AxTyanabHicTs. [lepenomu qucTansHOro MeTaenidiza IpoMeHeBOI KiCTKH cepejl BCiX IepernoMiB ckiranarots Big 11 % mo 30 %. He-
3a/10BIJIbHI Pe3yNbTaTu JiKyBaHHA y MauieHTiB crapiue 70 pokis 3ycTpiuarothes B 44 % BUMaAKiB. BaxknuBuM U1 OTpUMAaHHS XOPOIINX
pe3yIIbTaTIB MU JIIKyBaHHI TAKUX XBOPHX € CBOEUACHE 1 aJICKBaTHE pealimiTaliitHe JIiKyBaHHS.

MeTa: TOKpalIUTH PE3yIbTaTH JiKYBaHHSA XBOPHX 3 MIEPEIOMaMH AUCTAIBHOTO MeTaemidiza mpoMeHeBoi KiCTKH Ha OCHOBI PaHHBO-
r0 KOMIUIEKCHOTO 1HIUBITya bHOTO pealdiiTaIliifHOTO JIIKyBaHHSI.

Marepiaan Ta Mmetoan. Criocrepiranyu 97 mocTpakaanux 3 MepeIoMaMy JUCTAIBHOTO MeTaei(iza MPOMEHEBOT KiCTKH 31 3MillleH-
HsM. Cepen HuX 67 xkiHok (69,1 %), crapiue 50 pokiB — 64 (66 %). BukoprcToBYBain KOHCEPBAaTHBHE JIIKyBaHHS 3 JICJIIKaTHOT TEXHIKOO
OHOMOMEHTHOTO BIipaBiieHHs. [10 3aBepIeHHi KopeKii 3a moka3aHHsIMHU IPH3HAYATIACS 3aX0/IH 010 PO LITaKTHKN HeHpoancTpodid-
HOTO CHHJIPOMY B 3aJIEKHOCTI BiJl HMOBIPHOCTI H10r0 pO3BUTKY (32 TaHUMH IpaJi€HTa TeMIepaTypH NadbIiB KiHI[IBOK) Y BUIVISIII MEAU-
KaMEHTO3HOi Tepamii. Macax, kuHe30Teparnuto i (i3iosikyBaHHs MOYMHAIN 3 Apyroro aHs. Cuia 600 BU3HAYaIacs 3a Bi3yajlbHO-aHa-
JIOTOBOIO IITKAJIOK. XapakTep OO0 BU3HAYABCS OMUTYBaTbHUKOM DN4 (omHTYyBaNbHUK VIS TIarHOCTUKH HeiiporarnaHoro 6oiro). s
cy0’ekTHBHOI yHi(iKoBaHOT OLIHKM (QYHKIT KUCTI B Bi/IaJIeHi TEPMiHHU MICIs TPaBMH KHCTI BUKOPHCTOBYBAJIU CIEU(DIYHUN ONUTY-
BassHIK DASH (Disabilityofthe Arm, Shoulderand Hand Outcome Measure) - OnUTyBaJIbHUK PE3yJIBTaTiB 1 HE3JaTHOCTI PYKH 1 KHCTI.

PesyabraTn. Peabinitaniiine nikyBaHHS IIpHU HAaJXOMXKEHHI 1 HA paHHPOMY aMOyJIaTOpHOMY eTami Oyl10 KOMIUIEKCHHUM, 1HAMBITY-
AIBHKM, 3 ypaxyBaHHSM I1epiofiB xBopoou. Kopekuist ynamkis Oyna 6e300iicHa, MaoTpaBMaTHYHA, BUKOPUCTOBYBAJIHMCS palliOHAIbHI
(hikcyroui moB’s3xu. OOCAT MEIMKaMEHTO3HOT Teparii BU3Ha4YaBcs 3a 3HAUCHHSAM T'PaJi€HTa TeMIIEpaTypH MabLiB.

BucHoBok. 3anporioHoBaHUN METOJ| peaditiTalii XBOPHX 3 IeperoMaMH JUCTAIBHOTO MeTaemni(iza MpOMEHEeBOT KiCTKH € BUCOKOE-
(hexTUBHMM: XOpori i 3am0BibHI (3a mKanoro DASH) pesynsrar otpumMani B 97,8 % Bumajkis, He3ag0BiIbHI — B 2,2 %.

KurouoBi ciioBa: nepenom aucraibHOro Meraeridisa mpoMeHeBol KicTKH, peadiniTauiiine JiKyBaHHs
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HUU mpasmamonoeuu u opmoneduu JJoHeyxkoeo HAyuoHAIbHO20 MEOUYUHCKO20 YHUBEPCUmMemd
umenu M. I'opvkoco, Yxkpauna, Jluman
anatoliyrushay@mail.ru

AKTyaJbHOCTB. [lepesiomMbl TucTambHOr0 MeTasnudu3a JIiydeBol KOCTH CPelu BCeX IepesioMoB coctaBisitor oT 11 % mo 30 %.
HeynosneTBopuTenbHbIE pe3yabTaThl JIEUCHUS y TanueHToB crapie 70 neT BcTpedarorces B 44 % ciaydaeB. BaxHbIM 171 momydeHus
XOPOILHX Pe3ybTaTOB IPH JICYCHUH TaKNX OOJBHBIX SIBISIETCS CBOEBPEMEHHOE U aIeKBaTHOE PeabMIINTAIlMOHHOE JICUCHHUE.

Heab: ymyqmmTs pe3yibTaThl JIedeHHs OOJBHBIX C MEpeIOMaMH ANCTAIBFHOTO MeTadnH(u3a JIydeBOd KOCTH HA OCHOBE PaHHETO
KOMIUIEKCHOTO MH/IMBU/YaJbHOTO PeabHINTALIMOHHOTO JICYCHUS.

Marepuaasl 1 MeToabl. HaGmonamy 97 mocTpafaBIIix ¢ IeperoMaMi AUCTATEHOTO METadN(H3a TyUeBOH KOCTH CO CMEICHUEM.
Cpenu Hux 67 sxerumH (69,1 %), crapme 50 et — 64 (66 %). Mcronp30Bany KOHCEPBAaTUBHOE JICUECHHE C MIAJSIICH TEXHUKOH OTHO-
MOMEHTHOTO BIpaBieHus. [1o 3aBepiueHny KOPPEKLHH 110 TOKa3aHUsIM Ha3HAYaIach MEPHI 110 MPOQUIAKTHKE HEHPOAUCTPOPHIECKOTO
CHHAPOMA B 3aBUCHMOCTH OT BEPOSTHOCTH €T0 Pa3BUTHU (10 JAHHBIM IPaJHeHTa TEMIEPaTyphl MalbleB KOHETHOCTEH) B BHAEC MEIH-
KaMEHTO3HOM Tepanuu. Maccax, KHHe30Tepanuio 1 (Gu3nosiedeHre HaanHamu co Broporo jaHs. Cuia 60iu onpesensiiach o BU3yalb-
HO-aHaJIOroBoi mkaie. Xapakrep 6oiu omnpexnersuics: onpocHUKoM DN4 (onmpocHUK Ui IMAarHOCTHKHU Helporarudeckoit 6omm). J{s
CyOBEKTHBHON YHU(DUIIMPOBAHHOM OLEHKH (DYHKIIMH KUCTH B OTJAJICHHBIE CPOKHU MOCIE TPABMbI KHCTH MCIIONB30BAIN CIELU(pUIECKHUit
onpocauk DASH (Disabilityofthe Arm, Shoulderand Hand Outcome Measure) — OnpoCHHK MCXOIOB ¥ HECTIOCOOHOCTH PYKH M KHUCTH.

Pe3yabrarsl. PeabunnTanpionHoe gedeHne Npy MOCTYIUICHNH U HAa paHHEM aMOyIaTOpPHOM 3Tare OblII0 KOMIIIEKCHBIM, HHIUBULY-
aIBHBIM, C YYE€TOM NepHoa0B Oose3Hu. Koppekius 001oMKoB Obuta 6e300i1e3HeHHa, MaJIOTPpaBMaTHYHa, HCHOJIB30BAIMCH PAIlMOHAIb-
HBIe (PUKCUpYIOIIHe MOBI3KHA. OObeM MeUKaMEHTO3HO! Tepariy ONpe/essuIcs 110 3HAYeHHIO TPAJNeHTa TEMIIePaTyphI MalIbIEB.

BoiBoa. I[IpeioxxeHHbIH METO peaduInTanuy OOJIBHBIX € TIepeIOMaMy MCTAIbHOTO MeTa’Nu(U3a 1y4eBoil KOCTH SBIISETCS BbI-
cok0d(p(heKTUBHEIM: XOPOIIHE U yIOBIeTBOpHUTENbHBIE (110 mKkaine DASH) pesynbsrarer nmoxyuens! B 97,8 % ciydaes, HEyIOBIETBOPH-
TenbHbIe — B 2,2 %.

KuroueBsle ciioBa: nepenom AUCTAIBHOTO METadn(pH3a JIydeBOl KOCTH, peadMINTallHOHHOE JICUCHHE.
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Relevance. Duodenal ulcer is complicated by perforation in 5-15% of patients. The priority area of abdominal surgery is the
introduction of minimally invasive methods. Laparoscopic surgeries are becoming an alternative to standard technologies.

Objective: to analyze the effectiveness of open and laparoscopic palliative and conditionally radical surgical interventions in patients
with perforated duodenal ulcer in the early and late two-year periods.

Materials and methods. The efficacy of open and laparoscopic palliative and conditionally radical surgical interventions was
studied in 181 patients with perforated duodenal ulcer in the early and late two-year periods. The patients were divided into two groups:
92 patients who underwent laparoscopic surgery and 89 patients who underwent open surgery. The groups are comparable in age,
time from the onset of the disease, and the diameter of the ulcer. After the operation, the intensity of pain was assessed in points
using a visual analogue scale, the rate of healing. Complications in the early postoperative period were analyzed (wound suppuration,
pneumonia, extrasystole, atrial fibrillation, abscesses, suture failure). Analyzed the development of peritonitis and its characteristics
(serous-fibrinous, fibrinous-purulent; local, general).

Results. Laparoscopic operations take less time than open ones. In the first four days after surgery, the average pain score was
significantly lower (p<0.05) in patients after minimally invasive surgery. There was a tendency towards earlier activation of patients in
the group of laparoscopic operations. The duration of hospital stay after laparoscopic operations averaged 5.114+0.08 days (from 3 to 7
days) and was significantly less (p<0.05) for that in patients who underwent open surgery. The two-year cumulative incidence of ulcer
recurrence in the group of laparoscopic operations was 16.3% (15 patients), in the group of open operations - 19.1% (17 patients).

Conclusions. Laparoscopic palliative and conditionally radical surgeries in patients with perforated ulcer have advantages in the
early postoperative period, which is associated with minor pain syndrome and earlier activation of patients and, as a consequence, a
decrease in the length of hospital stay. In the long-term two-year postoperative period, the results of palliative and conditionally radical

operations in the laparoscopic and open versions did not differ significantly.

Key words: ulcer, perforation, laparoscopic treatment.

Relevance. For more than a century of development,
surgery of peptic ulcer disease has passed a complex
and controversial path. In the history of this section,
stages can be distinguished that differed in the technical
possibilities of surgical treatment and in the goal set by
the surgeons, depending on the views on the etiology and
pathogenesis of peptic ulcer that reigned at that time.

The first period — from the 80s of the XIX to the 20s of
the XX century, the method of choice is gastroenterology.
The second period — 30-60 years of the XX century, the
method of choice — gastric resection. The third period —
70-90 years of the XX century — the rapid development
of organ-preserving methods, vagotomy led to the
expansion of the arsenal of surgical interventions and
the use of the principle of individual choice of treatment
method «each patient has his own operation» [1].

The successes achieved in the 80-90s of the twentieth
century in the study of the pathogenesis of peptic ulcer
disease associated with the discovery of the role of
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Helicobacter pylori (HP) and the introduction into clinical
practice of new antiulcer drugs (different generations of
proton pump blockers) made it possible to reconsider the
principle of treatment of peptic ulcer disease, to prefer a
therapeutic method of treatment.

At the same time, there has been a steady tendency
towards a decrease in the number of planned surgical
interventions for duodenal ulcer (DU).

However, the wuse of modern advances in
pharmacotherapy did not contribute to a decrease in the
incidence of complications in gastroduodenal ulcers;
therefore, there is still little hope for a significant reduction in
the number of patients with breakthrough ulcers [4, 5]. The
course of peptic ulcer disease is complicated by perforation
in 5-15% of patients, which is 1.6-3.4% in the structure of
acute surgical diseases of the abdominal organs [2, 3].

One of the priority directions in the development
of modern abdominal surgery is the development and
implementation of minimally invasive methods of
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surgical interventions. Laparoscopic operations are
becoming an alternative to standard technologies and
occupy a certain place in the surgery of perforated
duodenal ulcer. The low invasiveness of the method
makes it possible not only to save the patient’s life,
but also predetermines the comfortable course of the
postoperative period, a high cosmetic effect, and rapid
physical and social rehabilitation of patients [6, 7].

Objective. To analyze the effectiveness of open and
laparoscopic palliative and conditionally radical surgical
interventions in patients with perforated duodenal ulcer
in the early and late two-year periods.

MATERIALS AND METHODS

The analysis of the treatment of 181 patients with
perforated duodenal ulcer was carried out. All patients
were divided into two groups, according to the method
of performing the surgery. The first group consisted of
92 patients who underwent palliative (suturing of the
perforated hole) or conditionally radical (excision of an
ulcer with duodenoplasty) laparoscopic operations (LO
group), the second group — 89 patients who underwent
similar operations in an «open» way (OO group).

The studied groups were comparable in terms of the
main indicators. The average age of patients in the LO
group was 36.2+1.0 years, in the OO group — 35.1%1.1
years (p=0.502). In both groups, there were significantly
more men than women, 91.3% (LO) and 88.76% (OO),
respectively.

The groups also did not differ significantly in the
time elapsed from the onset of the disease to surgery.
In patients of the LO group, it was 6.91%0.18 hours, in
patients of the OO group — 6.65%1.19 hours, p=0.316.

In both groups, serous-fibrinous peritonitis was more
often observed, less often fibrinous-purulent (Table 1).

Local and general peritonitis occurred with
approximately the same frequency. There were no

statistically significant differences between the groups in
the nature of peritonitis and its prevalence, p=0.947.

The diameter of the ulcer defect in patients of
both groups ranged from 3 mm to 15 mm: in the LO
group, on average, 6.24+0.23 mm; in the OO group —
6.18+0.22 mm, p=0.85.

After surgery, the intensity of pain was assessed in
points using a visual analogue scale.

RESULTS AND ITS DISCUSSION

Analysis of the immediate results showed that
laparoscopic palliative operations require less time
compared to open ones. Thus, in patients of the LO
group, the average duration of surgery was 57.8+1.9
min (from 25 min to 100 min), and in the OO group —
83.2+1.7 min (from 45 min to 120 min), p=0.001. This
reduction in the time of surgical intervention is primarily
due to the absence of the stage of suturing the anterior
abdominal wall.

In the early postoperative period, patients reported
pain in the area of surgery of varying intensity. In
the first four days after surgery, the pain intensity
was assessed in points using a visual analogue scale.
On the first day after surgery, there were no patients
in one of the groups who were not worried about
pain. At the same time, it should be noted that after
laparoscopic interventions pain with an intensity of
5-6 points (severe) was only in 14 (15.2%) patients,
and after open interventions — in 42 (47.2%) patients.
While weak and tolerant (2-4 points) was found in 78
(84.8%) patients in the LO group versus 47 (52.8%)
patients in the OO group, p<0.05. In the following
days of the postoperative period, a decrease in the
intensity of pain was observed in both groups. On the
4th day, no pain or mild pain (0-2 points) was noted in
67 (72.8%) patients in the LO group and 32 (36.0%) in
the OO group, p<0.05.

Table 2
Complications in the early postoperative period
Complications Group LO Group OO Total P
P abs. %o abs. % abs. %
Suppuration of the wound 3 33 4 4.5 7 39 0,667
Pneumonia 2 2,2 4 4.5 6 33 0,383
Extrasystole, Atrial fibrillation 3 3,3 2 2,2 5 2.8 0,677
Abscesses 0 0,0 1 1,1 1 0,6 0,308
Failure of seams 1 1,1 0 0,0 1 0,6 0,324
Notes: LO — laparoscopic operations; OO — operations in an «open» way.
Table 1
Distribution of patients in groups by the nature of peritoneal exudate
Group LO Group OO Total
The nature of the exudate abs. % abs. % abs. %
Serous 34 37,0 31 34,8 65 35,9
serous fibrinous 54 58,7 54 60,7 108 59,7
fibrinous-purulent 4 43 4 4,5 8 44
Total 92 100 89 100 181 100

Notes: LO — laparoscopic operations; OO — operations in an «open» way.
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The lower intensity of postoperative pain in the patients
ofthe LO group contributed to the earlier activation of the
patients in comparison with the OO group, which, as is
known, is the prevention of thromboembolic, pulmonary
and cardiovascular complications.

It should be noted that although there were no significant
differences in terms of recovery of bowel function between
the groups (p=0.068), on the third day the motor-evacuation
activity of the intestine recovered in 63 (68.5%) patients
after laparoscopic operations, and in 52 (58 4%) after open
operations. Resumption of food intake was directly related
to the timing of recovery of intestinal motility and was also
statistically similar in the groups.

In the early postoperative period, a number of patients
in both groups were diagnosed with complications, the
list of which is given in Table 2.

The duration of hospital stay after laparoscopic
operations averaged 5.11+0.08 days (from 3 days to 7
days) and was significantly less than that in patients who
underwent open surgery — 7.55+0.11 days (from 5 days
to 12 days), p<0.001. This fact can be explained by the
earlier activation of patients in the LO group and a slight
pain syndrome in most of them, equally with patients in
the OO group.

Long-term results of surgical treatment of patients
were followed by us for up to two years. During this time,
11 patients dropped out of the total number of patients
at different times and for various reasons (not related to
peptic ulcer disease and surgery) — 6 from the LO group
and 5 from the OO group. We considered the results of
the examination of these patients as censored data. Ulcer
recurrence occurred in 32 (17.7%) patients. The two-
year cumulative incidence of ulcer recurrence in the LO
group was 16.3% (15 patients), in the OO group — 19.1%
(17 patients), there was no significant difference in the
results between the groups (p=0.628). The main reason
for relapse was discontinuation of antiulcer therapy. The
largest absolute increase in the frequency of recurrence
of peptic ulcer disease occurred in the period from 7 to
12 months, the smallest - in the interval 19-24 months.

CONCLUSIONS

1. Laparoscopic palliative and conditionally
radical surgeries in patients with perforated ulcer have

advantages in the early postoperative period, which
is associated with minor pain syndrome and earlier
activation of patients and, as a consequence, a decrease
in the length of hospital stay.

2. In the long-term two-year postoperative
period, the results of palliative and conditionally radical
operations in the laparoscopic and open versions did not
differ significantly.
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EBOJIIONIA B JIIKYBAHHI BUPA3SKOBOI XBOPOBM TA if YCKJIAJTHEHB

Tymuenxo M.1., Bacunvuyk O.B., Iliomposuyu C.M., Apowyk /I.B., Anopicuv B.C.

Hayionanvnuu meouunuii ynieepcumem imeni O.0.boeomonvys, Kuis, Yxpaina
dok.vov@gmail.com

AkTyanabHicTh. BupaszkoBa xBopo0a JBaHAAITUIIANO] KKK YCKIIaJHIOETECS nepdopamniero y 5-15 % xBopux. [IpiopureTHrM
HanpsIMKOM a0JIOMiHAIBHOI Xipyprii € BIpOBaKEHHsI MaJOiHBa3MBHUX METOIB. JlamapockomivHi omeparii CTaroTh albTePHATHBOIO

CTaHJapTHUM TEXHOJIOTISIM.

Hiab: mpoaHamnisyBaTH e()eKTHBHICTE BIAKPUTHX Ta JIATIAPOCKOIIIYHHX MATIaTHUBHUX 1 yMOBHO PaJINKaJIbHUX ONEPATHBHHUX BTPYYaHb
Y XBOpHUX 3 NTep(HOpaTHBHOIO BUPA3KOIO JBAHAALSATHIIATIO! KUIIKK B PAHHBOMY Ta BiJJIaJIECHOMY JIBOPIYHOMY Iepioaax.
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Marepianu Ta MeToau. BuBueHO e()eKTUBHICTH BIIKPUTHX Ta JIAMMAPOCKOIIYHHUX MaiaTUBHUX 1 YMOBHO paJIMKaJIbHUX OIEPATHB-
HMX BTpy4aHb y 181 XBoporo 3 nepdopaTuBHOI BUPA3KOIO JIBAHAALITHIIAIO! KUIIKH B PAHHBOMY Ta BiJIaJICHOMY JBOPIYHOMY Tepio-
nax. [Tamientn Oymu po3aineni Ha Bi Tpynu: 92 marieHTa, SKUM BHKOHYBAJIHCS JIAIIapOCKOMIUHI oneparlii Ta 89 XBOpuX, SKUM OIeparlis
BHUKOHYBAJIAcs BIAKPUTUM criocoboM. [pymu crmiBcTaBHI 3a BIKOM, 4aCOM BiJ ITOYATKY 3aXBOPIOBAHHS, A1aMETPOM BHPA3KOBOTO aedek-
Ty. [Ticas omepariii oIiHIOBaIM IHTEHCHBHICTH 000 B 0anax 3a Bi3yalbHO-aHAJOTOBOIO HIKAJIO0, MIBUKICTE 3arO€HHS. AHaIli3yBaH
YCKJIaIHEHHS B PAaHHBOMY ITiCISIOTIEpaiifHOMY TMepiofi (HATHOEHHS paHu, MTHEBMOHIS, EKCTPACICTONisl, MUTOTINBA apUTMisi, aOCIECH,
HECIPOMOXKHICTD LIBiB). AHAJII3yBaJIl PO3BUTOK IIEPUTOHITY Ta HOro XapakTepucTUKH (Cepo3HO-(HiOprHO3HUH, (iOPUHO3HO-THIHHHUIA;
MICLIeBHH, 3aTaJIbHHAI).

Pesyabrarn. Jlanapockomivsi onepatiii HoTpe0yioTh MEHILIOT0 Yacy MOPIBHIHO 3 BIAKPUTUMHU. Y MepIil YOTUPH A00H Micis onepa-
il cepenuiii 6an 600 O6yB pocToBipHO HIbKINM (p<0,05) y XBopHX Iicist MaJOTHBA3UBHUX ONepariil. BiqmideHa TenaeHmis 10 OLIbII
paHHBOI aKTHBi3aLil MAI[IEHTIB IPYIH JaMapOCKOMYHUX ornepaniil. TpuBamicTs nepeOyBaHHS XBOPHX y CTaliOHAPI MIiCIs JarnapocKo-
MIYHUX OTepalliii ckinagana B cepenubomy 5,11+0,08 mobu (Bix 3 10 7 1i6) i Oyna moctoBipHo MeHMow (p<0,05) 3a Taky y XBOpHX, 110
MIepEeHECIH BIAKPUTI onepanii. J[BopiuHa KyMy/IATHBHA YacTOTa PELHINBY BHPA3KX B Py JIaIapoCKOMIUHNX omepanii cknana 16,3 %
(15 xBopux), B rpymi Bizkpurux onepauiit — 19,1 % (17 xBopux).

BucnoBku. JlanmapockonivyHi maxiaTUBHI i yMOBHO-paIUKaIbHI orepanii y XBopux 3 nephopaTHBHOIO BUPA3KOIO MAIOTh IIEPEBary B
paHHBOMY TicIsIONIepaifHOMY MEpPiofi, 110 OB’ I3aHO 3 HE3HAYHUM OOJIBOBHUM CHHAPOMOM Ta OUIBII PaHHBOIO aKTHBI3AIIEI0 MALIIEHTIB
i, sIK HACITIIOK, 3MEHIIICHHSAM TPHUBAJIOCTI IepeOyBaHHs y cTallioHapi. Y BiyIaJeHOMY JBOPIYHOMY MicCIsONepaIiiiiHOMY TIepioii pe3yiib-
TaTH NaJliaTUBHHUX 1 YMOBHO-PAIMKaIbHUX OIEPAIliil B JIATTAPOCKOMIYHOMY 1 BITKPUTOMY BapiaHTi CyTTEBO HE BiIPi3HSIIHCE.

KurouoBi ciioBa: Bupaska, nepdopaitisi, 1arnapocKoIivyHe JTiKyBaHHSI.

3BOJIIOINS B JEYEHUHA SI3BEHHOM BOJIE3HU U EE OCJIO)KHEHUI
Tymuenxo H.U., Bacunvuyk A.B., Apouwiyk /I.B., Iluomposeuu C.M., Anopuey B.C.

Hayuonanvnoiii meouyurckuii ynueepcumem umenu A.A. Bocomonvya, Kues, Ykpauna
dok.vov@gmail.com

AKTyaJIbHOCTD. SI3BeHHast 00JI€3Hb BEHAIIIATUIIEPCTHON KHIIIKH OCJIOXKHSETCS epdopanuet y 5-15% GonbHbIX. [IpropuTeTHEIM
HarpaBlIeHUEM a0JOMUHAIBHOM XUPYPIHH SBISETCS BHEAPEHNE MAaIOVHBA3UBHBIX METOI0B. JIamapoCcKOMMYeCcKne ONepaiuy CTaHOBAT-
sl aIBTEPHATHBON CTAaHIAPTHBIM TEXHOJIOTHSIM.

Heas: npoanann3nupoBath 3QPEKTHBHOCT OTKPHITHIX U JIATAPOCKOMMYECKUX MaJUTHATHBHBIX M YCIOBHO PaJUKaIbHBIX ONEPaTHB-
HBIX BMCIIATCJILCTB Y 60.]'[]>H]>IX C Hepq)OpaTMBHOﬁ SI3BOM HBeHa}lLIaTHHepCTHOﬁ KUIIKW B pPAaHHEM U OTAAJICHHOM JBYXJICTHEM IIEPUOIAX.

Marepuaiabl U MeTOAbI. V3ydeHa 3QeKTHBHOCTD OTKPHITHIX M JANAPOCKONMMUYECKUX MAJUIMATHBHBIX M YCIOBHO PaJHKAIBHBIX
OIEpPaTUBHBIX BMeIIaTenbcTB y 181 6oabHOTO ¢ IephopaTHBHOMN A3BO# IBEHALATUIEPCTHOH KMIIKH B PAaHHEM M OT/AJICHHOM JIBYXJICT-
HeM nepuopax. IlarueHTs! ObLIM pa3iesieHbl Ha JBE IPyHNbl 92 manueHTa, KOTOPHIM BBIIOJIHSIMCH JIANIApOCKONINYSCKHE ONepaIiiy
1 89 GONBHBIX, KOTOPHIM OMEpPAIHs BHIOTHSIIACH OTKPBITBIM CHOCOOOM. [pynITbl cOMOCTaBUMBIMHU IO BO3PAcTy, BDEMEHH OT Hadaja
3abosneBaHus, quaMeTpy si3BeHHoro nedexra. [Tocne onepanny oneHUBaIM HHTEHCUBHOCTD 00JIM B Oaiiax Mo BU3yaJbHO-aHAIOTOBOW
IIKase, CKOPOCTh 3KUBICHUSL. AHAIM3UPOBAIN OCIOKHCHUS B PAHHEM MOCJICONEPAIOHHOM MepHoe (HarHOCHUE PaHbl, THEBMOHHUS,
9KCTPACUCTONIHNS, MEPIATENIbHAsl apUTMHUS, a0CIECChI, HECOCTOSITENILHOCTD IIIBOB). AHAIM3UPOBAIN Pa3BUTHE IIEPUTOHUTA U €T0 XapaK-
TEPUCTHKH (Cepo3HO-(GpUOPHHO3HEIH, PUOPHHO3HO-THOWHEIH; MECTHBIH, O0MIHIL).

Pe3yabTarsl. Jlamapockonuueckue onepanuy Tpedyi0T MEHBIIET0 BPEMEHH M0 CPABHEHHIO C OTKPHITHIMU. B mepBbIe ueTBEpo CyToK
MocCJie Onepanuu cperHuid 6amt 6o ObuT JocToBepHO HInke (p<0,05) y GONBHBIX MOCIEe MaTOMHBA3UBHUX omneparuid. OTMeYeHa TeH-
JeHIs K Ooee paHHeH akTHBU3AINH MTAIIMEHTOB TPYIIITH JTaapoCKOITMYECKHX oneparnuii. [IpoqomkuTensHOCTh mpeObIBaHUs OOTBHBIX
B CTallMOHApE IMOCIIE JIANapoOCKONUYECKUX onepanuii cocrapisuia B cpeaneM 5,11+0,08 cyrok (ot 3 10 7 cyToK) u Oblia JIOCTOBEPHO
mensIe (p <0,05) TakoBoi y OOIBHBIX, IEPEHECIINX OTKPHITHIC OIlepanyy. J[ByXIeTHSS 4acToTa peIUANBa S3BBI B TPYIIIIE JIAIAPOCKO-
MUYecKuX oneparuit coctaBuna 16,3 % (15 60npHBIX), B TpymIe OTKPBITBIX oneparuii — 19,1% (17 60mbHBIX).

BeiBonpl. Jlamapockonnueckue NaIMaTHBHBIE M yCIOBHO-PAJNKAIbHBIC ONEpaluy y OOJNBHBEIX ¢ Mep(OPaTUBHOM S3BOH MMEIOT
MPENMYIIECTBA B paHHEM ITOCIEONEPAIMOHHOM MIEPHOJE, UYTO CBA3aHO C HE3HAYUTENbHBIM OO0IEBBIM CHHAPOMOM U Oonee paHHEeH aKTH-
BH3alMel NaleHTOB U, KaK CIIE/ICTBUE, YMEHBIICHUEM MPOIODKUTEILHOCTH NPpeObIBaHus B CTallMoHape. B oTnaneHHOM IByXJieTHEM
MIOCIICONEPAIOHHOM TIEPHOJIE PEe3YIbTaThl MAIMATUBHEIX M YCIOBHO-PAANKAIBHBIX ONEPAlXil B JIAMAPOCKOIMMIECKOM U OTKPBITOM
BapHaHTe CyIIECTBEHHO HE OTIMYAIINCH.

KoroueBsie cioBa: s13Ba, nepdopans, JIanapoCKOINIecKoe JIeUeHHUE.
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Relevance. Distal occlusion is accompanied by certain morphological, functional and aesthetic changes, in which there are disorders
of external respiration, speech disorders, dysfunction of chewing and swallowing. Today the problem of treatment of occlusion anomalies
is not completely solved. The presence of errors and complications in the treatment of distal occlusion, the presence of recurrence of the
disease in the form of a double occlusion, which necessitates repeated, and often unsuccessful treatment, indicates that the problem is
still far from its final solution.

Objective: to investigate the effectiveness of the use of orthodontic activators for the treatment of distal occlusion and retention
devices to maintain the results of treatment.

Materials and methods. 126 children aged 9-12 years with distal occlusion are divided into 2 groups. Group I (n=63) — children
with distal occlusion and physiological type of respiration; Group II (n=63) — children with distal occlusion and pathological (oral) type
of breathing. Conducted clinical, myographic and anthropometric studies. All patients were treated by wearing a removable functional
two-jaw orthodontic activator for at least 16 hours a day, with mandatory use during sleep, for 6 months. In addition to this hardware
method of treatment, preventive measures were prescribed: myogymnastic and breathing exercises. Correction of orthodontic activator
was performed once a month. A control electromyographic study to determine the effectiveness of treatment was performed 3 months
after the start of treatment (selectively, in some patients - also in the sixth month of treatment). Nylon floss, to keep the teeth in the
achieved position.

Results. The study of the designs of retention devices and comparison of their effectiveness showed that after active orthodontic
treatment the most effective retention can be achieved by using a retainer made of flex wire and nylon thread impregnated with liquid
photopolymer. The most optimal way to fix the fixed retention apparatus was as follows: complete completion of the active period of
treatment; control of fissure-tubercle contact; professional teeth cleaning; conducting X-ray control to identify the position of the roots
of the teeth; production of gypsum models and their fixation in the occluder; detection of contact points of the frontal group of teeth;
detection of the location of the retainer in the oral cavity; making a retainer indirectly; fixation of the retention apparatus in the oral
cavity. Our proposed method of manufacturing and fixing non-removable retainers with the use of nylon thread allows to achieve reliable
long-term retention of the achieved positive results after active orthodontic treatment.

Analysis of the study data of children aged 9-12 years with distal occlusion and pathological (oral) type of respiration compared with
the control group showed an increase in all measured EMG parameters for the temporalis muscles (in the range of 16-31.143.12%) and
reduction - for the actual masticatory and circular muscles of the mouth (in the range of 17.0-29.8+3.09% and 16.8-35.9%, respectively).
The total deviation of the values of the obtained indicators from the normative ranges from 16.0 to 35.9 £2.56%. These abnormalities
can be seen as a manifestation of the formation of a pathological muscle reaction, accompanied by negative changes in the appearance
of the patient.

The design of a removable functionally acting two maxillary orthodontic activator for simultaneous treatment of distal occlusion and
dysfunction of masticatory and facial muscles in children with physiological and pathological types of respiration has been developed.
It consists of a monoblock and a vestibular plate, monolithically connected to each other.

Conclusions. In patients with distal occlusion, treatment with a removable functional two-jaw orthodontic activator helps to restore
myodynamic balance in the dental system, resulting in improved patient facial expression, self-esteem and quality of life. Wearing non-
removable retainers with the use of nylon thread allows to achieve reliable long-term retention of the achieved positive results after active
orthodontic treatment.

Key words: distal occlusion, retention apparatus, two-jaw orthodontic activator.

Relevance. Bite anomalies are manifested by local
and general disorders of the body, reflected in the
development of adjacent organs and the entire body as
a whole. The distal occlusion is accompanied by certain
morphological, functional and aesthetic changes [1], such
as: adecrease in the volume of the nasal cavities, impaired
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pneumatization of the airway sinuses of the skull and
impaired dynamic balance of the muscles of the perioral
region and tongue, in which a number of functions of
the child suffer, namely, functional impairments external
respiration, speech impairment, impaired chewing and
swallowing.
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Today, through the efforts of many specialists,
including Ukrainian ones, certain successes have been
achieved in the orthodontic treatment of certain forms
of distal occlusion [2, 3]. The number of successfully
completed cases of distal occlusion treatment ranges
from 30% to 80% [4]. However, the presence of errors
and complications in the treatment of distal occlusion,
the presence of relapses of the disease in the form of
a double bite, which necessitates repeated, and often
unsuccessful treatment, indicates that the problem is still
far from its final solution. Obviously, there is a need for
an integrated approach to the prevention and treatment
of distal occlusion, which would include measures
aimed at overcoming both the dentofacial anomaly and
dysfunctions of the masticatory and facial muscles, since
these two pathologies are inherently linked not only in
the process of prevention and treatment, but also in the
process of human life in general, and therefore need
simultaneous action. Forming a correct bite in a child
will ensure its healthy development and improve the
quality of life in general.

After the end of the active period of treatment,
the retention period begins, which is the final stage of
orthodontic treatment. Most often in this period, retainers
are used, including removable and non-removable.

The retention period can last from several months to
several years, or lifelong. The duration of retention after
the completion of orthodontic treatment depends on the
period of occlusion formation, the use of functional or
mechanical treatment methods, the presence of eliminated
functional disorders and the achieved treatment results
[3]. Each case requires an individual approach, since
retention depends on many factors: the age of the patient,
the initial clinical situation, the degree of rotation of the
subglacial anomaly, the treatment plan (with or without
the removal of individual teeth), the timing of the active
period of treatment, the neatness of the patient, the
design features of the orthodontic apparatus, creation of
functional occlusion upon completion of treatment, the
presence of bad habits.

A non-removable retainer is fixed to the dental
composite material to the inner surface of the teeth,
usually canine to canine. At the same time, the design, as
arule, is inconspicuous, durable, comfortable, the patient
quickly gets used to it. There are many other designs, but
there are no clear guidelines for their use.

Given the variety of clinical forms and manifestations
of distal occlusion, not the last place among the
problematic issues of dentoalveolar anomalies is its
diagnosis, which is based on the etiological factor of
the occurrence of distal occlusion. To correctly diagnose
occlusion anomalies, orthodontists have adopted a
problem-oriented approach developed in medicine
that allows them to view the patient as a whole. With
this approach, each factor is assessed that may be part
of the etiology of the anomaly, may affect it directly or
the results of its treatment. After all, the dentoalveolar
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apparatus functions due to the complex interaction of
teeth, periodontium and jaws, masticatory and facial
muscles, muscles of the tongue, temporomandibular joint
and ligamentous apparatus, vascular and nervous system
[5, 6].

Among a number of factors that cause the formation
of distal occlusion is heredity. A survey of 1,609 Finnish
children showed a high incidence of hereditary anomalies
of the dental apparatus and confirmed the widespread
view that hereditary factors determine the development
of jaws and occlusion, while external factors have only a
modifyingeffect. Itisbelieved that 17-21% ofanomalies of
the dental apparatus, including occlusion, are genetically
determined by hereditary factors, the rest - acquired
as a result of adverse environmental factors. Based on
the use of clinical and genealogical method, pedigrees
and segregation analysis of families of probands with
dental anomalies, the vertical distribution of prognostic
occlusion in both sexes was revealed. Prognathic
occlusion has an autosomal dominant and multifactorial
type of inheritance. The influence of blood marriages on
the structure of the pathology of the dental apparatus,
which in prognathic occlusion is manifested in 36.6%.
The population and intrafamilial (excluding inbreeding)
frequencies of prognostic occlusion are, respectively,
10% and 15%. And the intrafamilial inbreeding rate in
families with occlusal anomalies is 8.25 times higher than
its average population values. This type of information
makes it possible to conduct qualified medical and
genetic counseling, as a result of which patients or their
relatives receive information about the inheritance of the
pathology, the likelihood of its development and ways
to prevent it. There are data on the autosomal dominant
type of inheritance of diastema, trem, crowding of teeth,
anomalies in the position of individual teeth, anomalies
in the number of teeth. Prognathia has a multifactorial
and autosomal dominant type of inheritance, deep bite
- multifactorial. It is considered necessary to consult
children with occlusal abnormalities in a geneticist [7].

There is a reliable relationship between the frequency
of dental anomalies and nasal breathing disorders. Thus,
dental anomalies in children with pathology of the
nasal cavity and pharynx are 2.2 times more common
(84.7+£2.7%) than in children without ENT diseases
(38.7£1.9%; p<0.001 ). There is a reliable direct link
between difficult nasal breathing and narrowing of dental
arches, dysto-, mesio- and dysocclusion. Respiratory
dysfunction is one of the reasons for unsuccessful
treatment and recurrence of occlusal abnormalities.

Distal occlusion has the highest recurrence rate: from
60% in cases with tooth extraction, and 75-100% of
recurrence - in clinical situations without tooth extraction
[8]. Recurrence after orthodontic treatment is due to
the peculiarities of occlusal relationships, genetically
determined mismatch in the size and shape of the teeth
of the upper and lower jaws, continued growth of the
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jaws, myofunctional mismatch due to redistribution of
masticatory muscle tone after orthodontic exercise.

Objective: to investigate the effectiveness of the
use of orthodontic activators for the treatment of distal
occlusion and retention devices to maintain the results
of treatment.

MATERIALS AND METHODS

Patients were treated with our patented removable
functional double-jaw orthodontic activator (utility
model patent Ne 59838, registered in the State Register
of Utility Patents of Ukraine on 25.05.2011). The aim of
the proposed utility model is to create a multifunctional,
easy to manufacture and use removable functional two-
jaw orthodontic activator for effective simultaneous
treatment of distal occlusion, regulation of masticatory
and facial muscles and restoration (improvement) of
nasal breathing. This goal is achieved by creating a
removable functional two-jaw orthodontic activator
containing a plastic candy bar with a bed for teeth. In
this case, according to the utility model, the activator
additionally contains a vestibular plate, monolithically
connected to a plastic candy bar (Fig. 1, Fig. 2).

After clinical, myographic and anthropometric studies
of patients with distal occlusion and physiological type
of respiration (group I, n=63) and patients with distal b
occlusion and pathological type of respiration (group
II, n=63), they were prescribed orthodontic treatment
by our patented orthodontic activator. In addition to the
instrumental method of treatment, preventive measures
were prescribed, namely: myogymnastic and breathing
exercises.

The orthodontic activator was made individually
for each patient in the dental laboratory. During the
manufacture, the individual characteristics of each
patient were taken into account. Taking into account
these features, certain additional elements of the
activator were used. Patients were instructed on the rules
of wearing the activator, compliance with oral hygiene. It c
was mandatory to wear the activator for at least 16 hours

d
Fig.1. Scheme of removable functionally operating Fig. 2. Removable functionally acting double-slotted
two-jaw orthodontic activator: 1 - plastic monoblock; orthodontic activator:
2 - vestibular plate, monolithically connected to the a - bottom view, b - front view, c - side view with closed
monoblock; 3 - bed for teeth. teeth, d - front view with closed teeth
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a day with the obligatory use during sleep. Correction
of orthodontic activator was performed once a month.
A control electromyographic study to determine the
effectiveness of treatment in the I and II clinical groups
was performed 3 months after the start of treatment,
which corresponds to the optimal time of transformation
of the usual myotatic reflex. Selectively, some patients
were also monitored at the sixth month of treatment.

These features are the essence of a useful model
and ensure the achievement of the technical result — the
regulation of masticatory and facial muscles, restoration
(improvement) of nasal breathing, as well as treatment
of distal occlusion. The causal relationship between the
essential features of the utility model and the technical
result is that the wvestibular plate, monolithically
connected to the plastic candy bar, when closing the
lips causes muscle tension that closes the mouth, which
increases and regulates their tone , as well as prevents the
passage of air through the mouth, which, in turn, leads to
the regulation of nasal breathing.

RESULTS AND DISCUSSION

Analysis of the data obtained indicates the presence
of a clear tendency to improve not only the pathology
of the occlusion within the position of the teeth and
jaws, but also about significant positive changes in the tone
of the masticatory and facial muscles, which lead to an
improvement in the function of breathing and swallowing,
which is a priority in our study. Particular attention should be
paid to improving the function of the circular muscle of the
mouth, because it is this anatomical formation that affects
the closure of the lips, which, in turn, directly proportionally
affects the type of breathing and the patient’s appearance
and is fundamental in our study.

Orthodontic treatment in general, and in particular,
the treatment with the orthodontic activator proposed
by us, helps to restore myodynamic balance in the
dentoalveolar system, as a result of which the patient’s
facial expression changes for the better and, as a result,
the patient’s self-esteem improves, and his quality of
life improves. Children become more organized, they
do better in school, orthodontic treatment provides
a psychotherapeutic effect and, therefore, has social
significance [9].

Timely and correct implementation of preventive
measures contributes to the acceleration of orthodontic

treatment, reduces the likelihood of recurrence of the
disease, has a positive effect on the formation and vital
activity of the human body as a whole, and in certain
periods of the formation of the dentition can contribute to
self-elimination of individual anomalies of the dentition.

This goal is achieved by using a removable,
functionally acting two jaw orthodontic activator,
contains a plastic monoblock with a bed for teeth.
Moreover, according to the invention, the activator
additionally contains a vestibular plate monolithically
connected to a plastic monoblock. The listed features
constitute the essence of the useful model and ensure the
achievement of the technical result - regulation of the
function of the masticatory and facial muscles, restoration
(improvement) of the function of nasal breathing, as well
as the treatment of distal occlusion.

The vestibular plate, monolithically connected to
a plastic monoblock, when the lips are closed, causes
tension of the muscles that close the mouth opening, the
latter leads to an increase and regulation of their tone,
and also makes it impossible for air to pass through
the mouth, which, in turn, leads to the regulation of
the function of nasal breathing ... The restoration of
the reduced and uneven electromyographic parameters
of the circular muscle of the mouth was observed by
us already 3 months after the start of treatment (Tables
1, 2), confirming the necessity and expediency of the
equipment developed and used by us.

The use of a functional apparatus of the activator-
bionator type for the maintenance of not only teeth, but
also occlusion. Atthe end ofthe active period of treatment,
the patient should have no sagittal fissure, therefore,
the constructive bite for the functional apparatus is
established without presenting the lower jaw forward
- this is necessary to prevent the recurrence of class Il
anomalies. Difficulties can arise as a result of inconsistent
wearing of a functional device, usually at night, therefore,
special design day retainers are required to control the
position of the teeth in the first months. A patient with a
severe growth problem also needs an additional retainer.
Conventional maxillary and mandibular retainers should
be correctly used for patients in whom further growth
may not cause a relapse; subsequently, these retainers
will be replaced with a functional night-wearing apparatus,
unless, of course, a tendency towards relapse has not been
observed after a few months.

Table 1

EMG parameters of muscles in patients with distal occlusion and normal breathing and clinical group I - 3 months after
the start of treatment

Muscles DMS Ta, s Te, s k AmnI;{I,l ax, Ampmean,mV Teanmax Teanmean
m.masseterdex. 0,3064 0,247 1,240 0,347 0,315 312,256 253,860
m.massetersin. 0,3059 0,247 1,238 0,349 0,314 304,020 252,664
m.temporalisdex 0,3302 0,252 1,310 0,608 0,548 316,386 286,235
m.temporalessin 0,3343 0,254 1,314 0,614 0,544 312,894 285,054
m.orbicularisoris 0,3055 0,245 1,248 0,463 0,420 259,484 221,368

Notes: EMG — electromyography; DMS — dental-maxillary system.
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Table 2

EMG parameters of muscle muscles of patients with distal occlusion and pathological type of respiration of clinical
group II - 3 months after the start of treatment

Muscles DMS Ta, s Te, s k Ampmax, Ampmean, Teanmax Teanmean
mV mV
m.masseterdex. 0,271 0,222 1,224 0,316 0,294 270,319 213,261
m.massetersin. 0,272 0,220 1,237 0,314 0,286 276,484 222,039
m.temporalisdex. 0,359 0,274 1,311 0,638 0,581 344,922 310,005
m.temporalessin. 0,368 0,279 1,318 0,646 0,592 335,969 314,115
m.orbicularisoris. 0,263 0,213 1,232 0,419 0,360 224,674 198,710
Notes: EMG — electromyography; DMS — dental-maxillary system.
We have proposed a non-removable retention device dentoalveolar anomalies in children with fixed

[10] to reduce the risk of possible complications during
its use, by improving the existing non-removable retainer.
This was achieved by using a nylon thread to keep the
teeth in the achieved position, maintaining a high level of
oral hygiene regardless of the duration of treatment, and
also developed indications for the use of this device after
the final stage of active orthodontic treatment.

The advantage of our proposed fixed retention
orthodontic appliance is that the nylon thread is fixed
at 14,13,12,11,21,22,23,24 on the upper and lower jaw
using a low viscosity photopolymer composite material.

Nylon thread is a synthetic material, does not
dissolve, 1.0 mm in diameter. It is characterized by high
wear resistance and mechanical strength, resistance to
most solvents.

Capron is soft, has a high tensile strength, is resistant
to abrasion, is very flexible, with a smooth surface, and is
also physiologically harmless, that is, indifferent.

CONCLUSIONS

In patients with distal occlusion, treatment with a
removable functional two-jaw orthodontic activator
helps to restore myodynamic balance in the dental
system, resulting in improved patient facial expression,
self-esteem and quality of life. Wearing non-removable
retainers with the use of nylon thread allows to achieve
reliable long-term retention of the achieved positive

results after active orthodontic treatment.
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OCOBJMBOCTI BUKOPUCTAHHS OPTOJOHTHYHUX AKTUBATOPIB AJIs1 AUCTAJIBHOI'O
TMPUKYCY TA 3ACTOCYBAHHSA PETEHIIMHUAX AITAPATIB JIJIS1 YTPUMAHHS PE3YJIBTATIB
JIKYBAHHSA

@Dnuc I1.C., Omenvuyx M. A., Pawenxo H.B., [{usc A.B.

Hayionanvruii meouunuii ynieepcumem imeni O.0. boeomonvys, Kuis, Yrpaina
opos.nmu@gmail.com

AKTyaJabHicTh. J[MCTAIBHUI NPUKYC CYNPOBOPKYETHCS TIEBHUMH MOPQOJIOTTYHUMH, (QYHKIIOHAIBHUMH Ta €CTETHYHUMHU 3MiHa-
MH, [IPU SIKUX CIIOCTEPIraroThCs MOPYIIECHHS (QYHKIIIT 30BHIIIHBOTO AUXAHHS, HOPYILICHHS MOBICHHS, TIOPYIICHHS (yHKIIN )KyBaHHS Ta
koBTaHHs. ChOTO/IHI HE JI0 KiHIIS BUpilIeHa podiieMa JIIKyBaHHs aHOMaJIii npuKycy. HasiBHICTh MOMMIIOK 1 YCKIJIAJHEHb ITPH JIIKYBaHHI
JIUCTAIIBHOTO IPHKYCY, HAsIBHICTH PEIU/IMBIB 3aXBOPIOBAHHS Y BUIVIA/I TOJBIHHOTO MPHUKYCY, 10 BUKIMKAE HEOOXiTHICTH TOBTOPHOTO, &
HepiKo i Oe3yCIHilIHOrO JIiKyBaHHsI, CBIUHUTB, 110 IPOOIeMa Iiie AajieKa BiJl CBOIO OCTaTOYHOTO BUPIIICHHSL.

Hinab: mocmiguTy eeKTHBHICTH 3aCTOCYBAaHHS OPTOAOHTHYHNX aKTHBATOPIB IS JIIKYBaHHS AUCTAIBLHOTO PHKYCY Ta PETEHIIIHHIX
amapariB Ul yTPUMaHHS PE3y/IbTaTiB JIiKyBaHHS.

Marepianu ta meroan. 126 giteii BikoMm 9-12 pokiB 3 qUCTANIBHUM MPUKYCOM MOiIeHI Ha 2 rpynu. I rpyna (n=63) — mitu 3 auc-
TaJBHUM MPUKYCcOM Ta (iziomorivHuM TrroM nuxanss; [ rpyna (n=63) — miTu 3 qUCTANEHUM TPUKYCOMTA TAaTOJIOTIYHUM (POTOBHM)
TUIOM JMXaHHs. [IpoBomuiy KIIiHiYHI, MiorpadiuHi Ta aHTPOIIOMETPUYHI JOCIIDKeHHs. BCl MallieHTH MPOXOANITH JIIKYBaHHS IIUIIXOM
HOCIHHS 3HIMHOTO (DYHKIIOHQJIBHO J{FOYOTO JBOXIIEICIOBOIOOPTOAOHTHYHOTO AaKTHBAaTOpaHe MeHIIe 16 roauH Ha mo0y, 3 000B’s3-
KOBHUM 3aCTOCYBaHHSIM IIiJ 9ac CHY, MPOTAroM 6 MicsiiB. J[0aTKOBO [0 I[bOTO arapaTHOr0 METOLY JIKyBaHHs OyJiM MpU3HAYeHi Mpo-
(inaKTUYHI 3aX0H: MIOTIMHACTHYHI Ta AMXalbHI BIIpaBH. KOpeKIis OpTOJOHTHYHOTO aKTHBATOpa MPOBOAMIACE OJHH Pa3 Ha MicsAIb.
KonTponsae enekrpomiorpadivne 1ocmiKeHHs A1 BU3HAYCHHS €()eKTHBHOCTI JIIKYBaHHS IPOBOJIIIOCH Yepe3 3 MICsI MicIs HOYaTKy
NiKyBaHHsI(BHOIPKOBO, y AESKHX IMAIi€HTIB — TAKOXK Ha IIOCTOMY Micsli JikyBaHHs).[1o 3aKiHYeHHI aKTUBHOTO Mepiojy JiKyBaHHS, IS
3MEHIIICHHS PU3UKY PO3BHTKY MOKIIMBHUX yCKJIQAHEHB,HAMH 3aIIPOIIOHOBAHO yJOCKOHAJICHUI He3HIMHHHN peTeHIIHHMI arapar, i3 3acTo-
CYBaHHSIM KaIllpOHOBOI HUTKH, [UIsl yTPUMaHHS 3y0iB B JOCATHYTOMY IOJIOXKEHHI.

Pe3yabraTn. BuB4eHHST KOHCTPYKIIH PETEHIIITHUX amapaTiB Ta MOPIBHSIHHS iX €(EKTHBHOCTI MOKa3ajo, IO IICIs MPOBEICHOTO
AKTHBHOTO OPTOJOHTHYHOTO JIIKYBaHHS HaOLIbII e(peKTHBHOT pEeTEHIIIT MOXKHA TOCATTH, 3aCTOCOBYIOUH peTeiHep 3 ApoTy (iiekc Ta 3
KarpoHOBOT HUTKH, IIPOCOYCHOT piiknuM (oTononiMepom. Haitbinbmn onTrmanbHuii crioci6 ¢ikcanii HE3HIMHOTO peTeHLIITHOTO arnapary
MOJIATaB y HACTYITHOMY: TIOBHE 3aBEpIICHHS aKTWBHOTO NEpiofy JIIKyBaHHS; MPOBEICHHS KOHTPOIIO (hicypHO-OyrOpKOBOTO KOHTAKTY;
npodeciiine YnIeHHs 3y0iB; MPOBEACHHS PEHTI€H-KOHTPOJIIO JUTS BUSIBICHHSI ITOJI0)KSHHSI KOPEHIB 3y0iB; BUTOTOBJICHHS IIICOBUX MOJIe-
neit Ta (ikcaris iX B OKIIOAATOPI; BUSBICHHS TOUYOK KOHTAKTy ()POHTAIBHOI Ipyny 3y0iB; BUSBICHHS MICIIS PO3TAIlyBaHHS peTeiiHepa
B POTOBI# TOPOKHIHI; BUTOTOBIICHHSI peTeiHEpa HEMPSIMUM Cr1oco0oM; (iKcallis peTeHIifHOro armapaTy B pOTOBil MOPOKHKHI. 3arpo-
TIOHOBAaHUH HAMU CIIOCIO BUTOTOBJIEHHS i (pikcallil He3HIMHUX peTelHepiB i3 3aCTOCYBaHHIM KallPOHOBOT HUTKH JJO3BOJISE JTOMOTTHCS
Ha/Ii{HOT TOBTOCTPOKOBOT PETEHIII] JOCATHYTUX NO3UTHBHUX PE3YJIBTATIB MiCIs aKTHBHOTO OPTOAOHTUYHOTO JIIKYBaHHS.

AHaui3 TaHuX JOCIIUKEHHS AiTel BikoM 9-12 poKiB 3 TUCTaIbHUM ITPUKYCOM Ta MATOJIOTIYHUM (POTOBHM) THUIIOM JAMXAHHS MOPIBHS-
HO 3 KOHTPOJIFHOIO TPYIIOKO TIOKa3aB ITiIBUICHHS BCiX BUMiptoBaHux EMI-napamerpiB i ckpoHeBUX M’s13iB (B Mexkax 16-31,1£3,12
%) 1 3HKEHHS — JUIsl BIACHE JKYBaJIbHUX Ta KOJOBOIo M’s3y pota (B Mexax 17,0-29,8+3,09 % i 16,8-35,9 %, BianoBigHo). 3aranbHe
BIIXWMJIEHHS 3HAUYCHb OTPUMAHHX IOKAa3HUKIB BiJi HOPMATUBHOTO KOJMBAETHCS B Mexkax 16,0-35,942,56 %. [laHi BigXuiaeHHS MOXYTb
OyTH po3IiHEeH] K MposiB (GOpMyBaHHS MAaTOJOTIYHOI peakmil M s3iB, IO CYyNPOBOIKYETHCS HETAaTUBHHUMHU 3MiHAMHU Y 30BHIIIHHOMY
BUIVIAI MAL[i€HTAa.

Po3po6neHo KOHCTPYKITiF0 3HIMHOTO (PyHKIIIOHATIBHO JIIF0Y0T0 JBOMIEIEITOBOTOOPTOJOHTHYHOTO aKTUBATOPA TSI OTHOYACHOTO JIKY-
BAaHHS JAUCTAJIBHOTO NPHUKYCY Ta MOPYyLIeHb (PYHKIIT KyBalbHOT Ta MIMIYHOI MyCKyJIaTypH y JiTei 3 (i3iosoriyHuM Ta HaToJIOr YHUM
THUIIAaMH IUXaHHS. BiH ckilagaeTsest 3 MOHOOIOKY Ta BeCTHOYISIPHOT INIACTHHKY, MOHOJITHO 3’ €THAHUX MK CO0OI0.

BucHoBKM. Y maIieHTiB 3 UCTATBHUM IPUKYCOM JIIKyBaHHS 3HIMHAM (YHKI[IOHAJIBHO JIFOYMM JBOXIIEICTTOBUMOPTOJOHTUYHUM
AKTHBATOPOM CHPHSIE BiJTHOBICHHIO MiOJJMHAMIYHOI PIBHOBAru B 3y0OIEJICTIOBII CHCTEMI, B pe3y/IbTaTi MOKPAIIYIOTHCS BUPa3 00mmayst
MaIi€HTa, HOro CaMOOIIIHKA 1 SIKICTh KUTTS. HOCIHHS HE3HIMHHUX peTEiHEPIB 13 3aCTOCYBaHHIM KallPOHOBOI HUTKH JO3BOJISIE TIOMOTTHCS
HaJIii{HOT IOBrOCTPOKOBOT PETEHIii TOCATHYTHX MO3UTHBHUX PE3YJIBTATIB ITiCIIsl aKTHBHOTO OPTOJJOHTHYHOTO JIIKYBaHHS.

KurouoBi cjioBa: muctanbHUN MPHUKYC, peTCHIITHNIaBIIapaT, IBOIIEICIIOBUHOPTOMOHTHYHIH aKTHBATOP
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OCOBEHHOCTHN NCITIOJb30BAHUSA OPTOAOHTUYECKHUX AKTUBATOPOB JJIsA
JUCTAJIBHOT'O ITPUKYCA U TIPUMEHEHUWE PETEHIIMOHHBIX AIIITAPATOB JJI5
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AKTYyaJIbHOCTb. J[MCTAIBHBINA TPUKYC CONPOBOXKAACTCS ONPEAEICHHBIMH MOP(OIOTHUECKUMHE, (yHKIHOHAIEHBIMUA H ICTETHYE-
CKIMH M3MEHEHHUSIMH, TIPH KOTOPBIX HAOMIOAAI0TCA HapyIIeH!s (yHKI[MH BHEIIHETO ABIXAaHHA, HApYIICHNE PEedH, HapyIIeHHe (yHKIIN
keBaHUs ¥ rotaHus. CeroqHs He 10 KOHIA pelleHa mpobieMa JIeueHus] aHOMalIni npukyca. Hannune ommOoK U OCIOXHEHHH TpH
JIEIEHHUH JTUCTAIBHOTO MIPUKYCa, HATNYNE PEIUINBOB 3a00I€BaHNUs B BH/IE ABOWHOTO MPHKYCa, YTO BHI3BIBAET HEOOXOIUMOCTH ITOBTOP-
HOTO, a HEPEeJIKO M Oe3yCHEeIIHOr0 JICUeHH s, CBUICTEIILCTBYET, YTO POOIeMa elle Jlajieka OT CBOEr0 OKOHYATEIbHOTO PEIICHHS.

Hens: uccnenoBats 23G(HEKTUBHOCTH MPUMEHEHUS OPTOXOHTHIECKUX aKTHBATOPOB IS JIEUCHHUS TUCTAIBHOTO MPUKYCa U PETSHIIH-
OHHBIX aMNINapaToB s YACPKaHUS PE3yIbTaTOB JICUCHHS.

Marepuaibl u MeToAbI. 126 neteii B Bo3pacte 9-12 neT ¢ qucTanbHbIM IPUKYCOM pasjiesicHbl Ha 2 rpymmbl. | rpynmna (n = 63) - aetu
C IUCTATBHBIM TPHUKYCOM U (DM3HOIOTHUECKUM THITOM AbIxaHus; Il rpymma (n = 63) - neTH ¢ AUCTANbHBIM MPUKYCOM H ITaTOIOTHUe-
CKHUM (POTOBBIM) TUIIOM JibIXaHust. [IpoBouiIN KIMHIYECKHE, MUOTpadUueCcKHie U aHTPOIIOMETPUIECKHUE HCCIIe0BaHks. Bee naieHTs
MIPOXO/MIIH JICYCHHE MyTeM HOIICHUSI CheMHOTO (DYHKIMOHAIBHO JEHCTBYIOIIETO ABYXUESIIOCTHOTO OPTOXOHTHIECKOTO aKTHBATOpa HE
MeHee 16 4acoB B CyTKH, ¢ 00s13aTeIbHBIM IPUMEHEHUEM BO BPEMs CHa B TedeHUE 6 MecsIeB. B1o6aBok k 3TOMy anmapaTHOMY METORY
nedeHus: ObUTM Ha3HAYCHB! NPOQHIAKTHIECKHE MEPONPUSITHS: MHOTUMHACTHYECKUE U JbIXaTelbHbIe yIpakHeHus. Koppekius opro-
JIOHTUYECKOTO aKTHUBATOPa MPOBOAMIACH OAUH pa3 B Mecsn. KoHTpoabpHOE 3IeKTpOMHOrpaduIeckoe HCCIeJOBAHUE IS ONPEICICHHS
3¢ deKTHBHOCTH JIeYeHUs TPOBOJMIOCH Yepe3 3 Mecsla Mocie Hadana JiedeHHus (BHIOOPOYHO, y HEKOTOPBIX MAIMEHTOB - TAaKXkKe Ha
IIECTOM MecsiIle JedeHus). [1o OkoH4aHN! aKTHBHOTO MEPHO/a JEUCHNS, U1 YMEHBIICHHS PUCKA PAa3BUTHUSI BO3MOXKHBIX OCIOKHEHHUH,
HaMH IPEUIOKEH yCOBEPIIECHCTBOBAHHBIN HEChEMHBIN PETEHIIMOHHBIN aImapar, ¢ NpUMEHEeHHeM KalpOHOBOW HUTH, JUIS yAEpKaHHs
3y0OB B JOCTUTHYTOM ITOJIOKESHUH.

Pe3yabTarhl. 3yuenne KOHCTPYKIMI PETEHIIMOHHBIX aNlapaToB U CpaBHEHHE HX 3()(EKTUBHOCTH MOKa3ajo, 4TO MOCe MpoBe-
JICHHOT'O aKTHBHOTO OPTOJJOHTUYECKOTO JIeueHus Hanbosee 3P HEeKTUBHON PETEHIIMH MOXKHO JIOCTHYb, IPUMEHSIS pETeiHep N3 IIPOBOJIO-
KH (prieKkc U U3 KalpOHOBOH HHUTH, TPOITUTAHHON KHUIKUM (GoTomonumepom. Hanbonee onTumanbsHbIi criocod GpUKcariu HeChEeMHOTO
PETEHI[OHHOTIO ammapara 3aK/IoJualcs B CICSAYIONIEeM: OJHOE 3aBEepLICHHE aKTUBHOTO MEPHO/a JICUCHHMsI; IPOBEICHUsI KOHTPOJIs (u-
CypHO-OyropkoBOTrO KOHTaKTa; Npo(heCCHOHATbHAs YUCTKA 3yOO0B; MPOBEICHUSI PEHTTCH-KOHTPOJIS IS BBISIBICHUS ITOJIOXKEHHS KOPHEH
3y00B; M3TOTOBJIEHHE THIICOBBIX MOZENEH 1 (pUKCAIUs X B OKKIIOIATOPE; BBISBICHHE TOUEK KOHTAKTa (PPOHTANBHOM TPYIbI 3y00B;
BBISIBJICHAE MECTOIIONIOKEHHMS peTeifHepa B POTOBOH MOJIOCTH; U3TOTOBJICHHE PeTeifHepa HENPsIMBIM CIIOCO00M; (DUKCAIHS PETEHIIMOH-
HOTO ammapara B pOTOBOH monocTu. IIpeanoskenHbIi HaM1 COCO0 M3TrOTOBNIEHHMS U (PUKCAIINH HECHEMHBIX PETEHHEPOB C IPUMEHCHUEM
KarpoOHOBOH HUTH MO3BOJISIET JOOUTHCS HAICIKHOW JIONTOCPOUHOM PETEHIINH TOCTUTHYTHIX TOJIOKUTEIIBHBIX PE3y/IbTaTOB IT0CIIE aKTHB-
HOTO OPTOIOHTHYECKOTO JICICHHSI.

AHanu3 TaHHBIX HCCIIEA0BaHus feTell 9-12 neT ¢ qucTanbHBIM IPUKYCOM U MATOJIOTHYECKUM (POTOBBIM) TUIIOM JIBIXaHUS 11O CPaB-
HEHUIO C KOHTPOJILHOW T'PYIIIOH TT0Ka3all MOBBIIICHHE BeeX m3MepsieMbIx DMI -rmapaMeTpoB [Ist BUCOYHBIX MBI (B mpenenax 16-31,1
+ 3,12%) u cHWKeHHE - 17151 COOCTBEHHO KEBATEIbHBIX M KPYTOBOTO MBI pTa (B mpexenax 17,0-29,8 + 3,09% u 16,8-35,9% coot-
BeTCTBEHHO). O0IIIee OTKIOHCHNE 3HAYCHUIT TIOJYYCHHBIX MOKa3aTelicii OT HOPMATUBHOTO Kojiebnerces B npeaenax 16,0-35,9 + 2,56%.
JlaHHbBIE OTKJIOHEHHS MOTYT OBITh PACIEHEHBI KaK MPOSIBICHHE ()OPMHUPOBAHHMS TTATOTOTHUESCKON PEAKIINH MBIIIII, COITPOBOXKTAIOIIEECST
HETraTUuBHbBIMH U3MCHCHHUSIMMU BO BHCIITHEM BHUJAC IMAITMCHTA.

Pa3paborana KOHCTPYKIUS ChEMHOTO (DYHKIMOHAIBHO JCHCTBYIOIIETO ABYXUESIIOCTHOTO OPTOJOHTHYECKOTO aKTUBATOpa ISl OIHO-
BPEMEHHOTO JIEUEHNUs TUCTAILHOTO TPHKyca U HapyIIeHUH (yHKIMN ’KeBaTeTbHONH 1 MUMHUYECKOH MYCKyIaTyphl y JeTei ¢ ¢pu3nomno-
TMYECKUM U TAaTOJIOTMYECKUM THIIAMH JbIXaHusl. OH COCTOUT M3 MOHOOJIOKA U BECTHOYIISIPHON IIACTHHKY, MOHOJIMTHO COSTHHEHHBIX
MEXIY COOOM.

BeIBoOnBI. YV MalMeHTOB ¢ TUCTATBHBIM IPUKYCOM JICUCHUE CheMHBIM (DYHKIIMOHAIBHO AEHCTBYIONIMM JBYXYEIIOCTHBIM OPTOIOH-
THYECKHM aKTHBAaTOPOM CIIOCOOCTBYET BOCCTAHOBJICHUIO MHUOJMHAMHYECKOTO PAaBHOBECHS B 3yOOUETIOCTHON CHCTEME, B Pe3yJbTare
yIy4IIArOTCs BHIPAXKEHHE JINIIA MAlMEeHTa, €T0 CAMOOLIEHKA M KauecTBO *kM3HHU. HollleHne HecheMHBIX peTeliHepa ¢ MPUMEHEHNEM Ka-
MPOHOBOH HUTH MO3BOJISIET JOONUTHCS HAJE)KHON JOITOCPOYHON PETEHIINH JOCTHTHYTHIX MTOJIOKHUTEIBHBIX PE3YIBTaTOB MOCIIE aKTUBHO-
T'O OPTOIOHTHIECKOTO JICIECHHS.

KuroueBble ciioBa: qucTaibHBIN IPUKYC, PETEHIIMOHHBIN amapar, JByX4eII0CTHONH OPTOIOHTHYECKUIT aKTHBATOP.
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Relevance. Sometimes statistics on medical errors are hushed up, and information about individual incidents becomes known thanks
to the media.

Objective: to identify the most common obstetric-gynecological profile defects and their causes by analyzing the data of the State
Statistics Service on maternal and infant mortality during pregnancy, childbirth and the postpartum period and compare it with the
forensic analysis of obstetric-gynecological profile medical care.

Materials and methods. 625 cases were analyzed according to the State Statistics Service on maternal and infant mortality during
pregnancy, childbirth and the postpartum period, court sentences in criminal cases under Articles 139 and 140 of the Criminal Code of
Ukraine, according to the Unified State Register of Court Decisions of Ukraine since 2009 in 2019, as well as data from forensic medical
examination commissions on “medicinal matters” for 2013-2019 performed by the State Institution “Main Bureau of Forensic Medical
Examination of the Ministry of Health of Ukraine”, including cases of previous departmental audits by the commissions of the Health
Administration. The data obtained were subjected to statistical processing by standard methods of descriptive statistics.

Results. In these 255 examinations, defects in the provision of medical care were found by expert commissions in 186 cases, which
amounted to 72.9%. Moreover, of these «defective cases», 62.9% (117 cases) were in a direct causal relationship with an unfavorable
outcome; 35.5% (6 cases) - in some deficiencies that did not have a causal relationship with the onset of fetal death. In 3 cases of
examinations in gynecology, there were contradictions in the entries in the medical documentation, they did not allow assessing the
quality of medical care and the relationship with the consequences. At the pre-hospital stage (in the clinic), defects were allowed in
65.5%, and at the hospital - in 72.8%. In the presence of departmental inspections in 23%, there was a complete coincidence of the
results of the conclusions of the commissions of the bureau of forensic medical examination and medical examination, and only in cases
of significant defects in direct causal connection with the consequences. At the same time, when analyzing 53 court sentences according
to the register of court decisions, it turned out that 13 of them related to the obstetric and gynecological profile, and 12 of them were

indictment. In all cases, the source of evidence in cases was exclusively the “Expert Conclusions”.

Conclusions. It was found that forensic medical examinations for the provision of obstetric and gynecological medical care occupy
a leading place in the overall structure of commission examinations in “medical matters”, in the vast majority of examinations, defects
in the provision of medical care were found that were in direct causal connection with an unfavorable outcome.

Key words: forensic medical examination, obstetrics, gynecology, defect, provision of medical care.

Relevance. The problem of so-called «medical
errorsy is relevant even in highly developed countries.
For example, in 1999, the US Institute of Medicine
published a report entitled «To Err Is Humany, which
announced that up to 98,000 Americans die each year
from medical errors [1]. However, despite the measures
taken by Congress (systematic courses and training
for medical staff, strengthening control over the work
of physicians through the establishment of special
commissions), in 2019 medical errors remained just
as common. Among the WHO findings: About 10% of
hospitalized patients worldwide suffer from nosocomial
infections. Medical errors occur in approximately 40% of
primary and outpatient patients. Diagnostic and treatment
errors are detrimental to millions and cost billions of
dollars each year. According to researchers at Johns
Hopkins University, 250,000 Americans die each year
from medical errors, although no official statistics are
available. In Ukraine, official statistics on medical errors
are silenced, and information about individual incidents
becomes known through the media [4, 5, 6]. It is a clear
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fact that such errors are common in those areas of medical
practice that are associated with emergency surgery, such
as obstetrics and gynecology, surgery, anesthesiology [7].
While in Europe and America the issue of correctness of
medical care is solved by doctors of a certain specialty
and lawyers [8], in Ukraine these issues are dealt with by
forensic experts, which is emphasized by our legislation
[9, 10, 11].

However, in the presence of a complaint from
relatives or other persons about poor quality treatment
to the Ministry of Health, departmental inspections are
carried out, where the commission of doctors of the
Health Departments (HD) determines the correctness of
medical care in a particular case. Only in the presence
of a complaint to law enforcement agencies is a forensic
medical examination appointed in the framework of
criminal proceedings under Articles 139 and 140 of the
Criminal Code of Ukraine. In order to accurately assess
the correctness of medical care, in particular, obstetrics
and gynecology, which is the most common among
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these examinations, it is necessary to analyze the most
common defects and their causes.

Objective: taking into account the above, was to
analyze the data of the State Statistics Service on maternal
and infant mortality during pregnancy, childbirth and the
postpartum period and compare it with the analysis of
«Expert Conclusionsy in cases of evaluation of obstetric
and gynecological care.

MATERIALS AND METHODS

The material of the research was the data of the State
Statistics Service on maternal and infant mortality during
pregnancy, childbirth and the postpartum period (625),
court verdicts in criminal cases under Articles 139 and
140 of the Criminal Code of Ukraine according to the
Unified State Register of Judgments of Ukraine (USRJU)
from 2009 to 2019, as well as 255 commission forensic
medical examinations on «medical cases» for 2013-2019
(«Expert conclusionsy), performed in the «Main Bureau
of Forensic Medical Examination of the Ministry of
Health of Ukraine» (MB), including in cases of previous
departmental inspections by commissions HD.

The obtained data were subjected to statistical
processing by standard methods of descriptive statistics.

RESEARCH RESULTS AND THEIR
DISCUSSION

According to the State Statistics Service, mortality
during pregnancy, childbirth and the postpartum period
(062 Class XV) tends to decrease from 69 in 2014 to 39
in 2018 (excluding the temporarily occupied territory of
the Autonomous Republic of Crimea, Sevastopol and
parts of the temporarily occupied territories in Donetsk
and Luhansk regions since 2014) [12] (table 1).

During the statistical analysis of the commission
forensic medical examinations of the Main Bureau of
Forensic Medical Examination of the Ministry of Health
of Ukraine regarding the obstetrics and gynecology
profile for 2013-2019, conducted personally, it was found
that forensic medical examinations for medical care
occupy 27.2% in the general structure of all commission
examinations — (table 2).

Forensic medical examinations for the provision
of obstetric and gynecological medical care occupy a
leading place in the overall structure of commission
examinations for «medical cases» — 23.1% (255 cases).

A detailed analysis of such examinations revealed
that the average age of examined women was 31 years of
age, ie of working age and childbearing age.

In these 255 examinations, defects in the provision of
medical care were found by expert commissions in 186
cases, which amounted to 72.9%. And of these «defective
cases» 62.9% (117 cases) of them were in direct causal
connection with an adverse outcome; 35.5% (6 cases) —
some defects that were not causally related to the onset
of fetal death. In 3 cases of gynecological examinations,
there were discrepancies in the records in the medical
records, which did not allow to assess the quality of
medical care and the connection with the consequences.

83.9% (214 cases) were obstetric, and almost half of
them, 47.7% (102 cases), had defects in the provision of
medical care that were directly causally related to the
adverse outcome. Of these, the commissions of experts
identified the following defects in the provision of
medical care: 46.1% (47) of examinations, the defects
in the provision of medical care were directly causally
related to the death of the child; in 22.5% (23) — with
extirpation of the uterus (severe injuries) and the onset

Table 1

Distribution of deaths by causes of death during pregnancy, childbirth and the postpartum period for 2013-2018
according to the State Statistics Service

Causes of death 2013 2014 2015 2016 2017 2018
062 Class XV Pregnancy, childbirth and the postpartum 65 69 60 46 30 39
period 000-099
063 Pregnancy with abortive consequence O00-O08 2 3 3 2 1 1
064 Other direct causes of obstetric death (excluding 35 41 30 32 18 24
obstetric tetanus (A34)) 010-092
065 Other complications of pregnancy, childbirth and the 1 1 - - - -
postpartum period 095-097
066 Indirect causes of obstetric death (excluding human 27 24 27 19 11 14
immunodeficiency virus (HIV) disease (B20-B24))
098-099

Table 2
The number of forensic medical examinations according to the State Institution «MB» for 2013-2019
2013 2014 2015 2016 2017 2018 2019

The total number of examinations 633 641 663 752 511 446 421
Number of examinations for "medical 149 151 145 147 205 153 157
cases"
Number of obstetric and gynecological 25 21 37 46 27 47 52
examinations
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of fetal death; in 15.7% (16) — with the onset of severe
consequences in both women and children (severe
injuries in both); in 9.8% (10) — with central nervous
system damage in a child (severe injuries); other cases (8):
shortcomings during abortion in direct causal connection
with the onset of severe consequences (removal of the
kidney) — severe injuries and when untimely diagnosis
of fetal malformations led to the impossibility of timely
termination of pregnancy

15 examinations concerned neonatology, among which
in most cases (10) there was a direct causal link between
defects in medical care and the death of the child.

Of the defects, in all cases there were incorrectly
chosen tactics of childbirth, as well as in most cases — 125
cases out of 186 cases with defects (67.2%) — untimely
provision or failure to provide medical care. The reason
for the incorrectly chosen tactics of childbirth was under-
examination of pregnant women, underestimation of
survey data (for example, the case when a physiologically
narrow pelvis doctor-obstetrician-gynecologist decided
to «let in physiological childbirth», which resulted in
death and serious injuries to the mother). In all these
cases, doctors had a real opportunity to prevent serious
consequences, as 98 cases occurred in large cities of
Ukraine (the hospitals had all the necessary equipment
and specialists).

When assessing the provision of medical care at
different stages, it was found that at the pre-hospital stage
(in the clinic) defects were allowed in 45 cases (24.2%),
and at the hospital — in 141 cases (75.8%), in particular,
during resuscitation measures.

When analyzing 255 of these examinations for
obstetrics and gynecology, it was found that in the vast
majority of cases — 223 (87.5%) of all examinations for
obstetrics received by the MB, contained the conclusions
of departmental commissions of the HD.

Upon closer examination of such examinations
and comparison of results, it was found that only in
51 cases (22.8%) there was a complete coincidence of
the conclusions of the commissions of the Bureau of
Forensic Medicine and the HD, and only in cases of
significant defects that were in direct causal connection
with the consequences. In other cases, the departmental
commissions of the HD did not find defects in the
provision of medical care, when, according to the results
of forensic examinations, the defects were still present
and led to serious consequences for women and / or
children (death, serious injuries). It should be noted that
the analysis of the conclusions of the HD commissions found
that in almost all cases the commissions included doctors
who were in one way or another connected with the accused
medical workers (for example, were their supervisors or
simply worked with them in the same institution).

At the same time, an analysis of 53 court verdicts
according to the USRJU revealed that 13 of them were
related to obstetrics and gynecology, and 12 of them were
convictions [13]. In all cases, the source of evidence in the
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cases was exclusively the «Expert Conclusions», which
clearly stated the existence of a defect in the provision of
medical care, its connection with the consequence and
the possibility of preventing this consequence.

It should be noted that in addition to the lack of a
single algorithm of expert actions, which would be
clearly indicated in the relevant document, complicate the
forensic assessment of the quality of care such factors as:
lack of certain protocols for care (eg, obstetric protocols
in thrombosis and embolism during or after childbirth,
etc.), which could facilitate forensic assessment of
medical care in certain circumstances, poorly completed
medical records of the victim, lack of information about
the woman’s health before pregnancy or the development
of pathological conditions, electronic documentation.

CONCLUSIONS

1. In conducting our own research, it was found
that forensic medical examinations for obstetrics and
gynecology occupy a leading place in the overall structure
of commission examinations for «medical cases», in the
vast majority of examinations revealed defects in medical
care were in direct causal consequential connection with
an adverse consequence. This underscores the low level
of obstetric and gynecological care in Ukraine.

2. A small percentage (22.8%) of the coincidence of
the results of the commissions of the Bureau of Forensic
Medical Examination and the Health Departments in
cases of obstetric and gynecological medical care in
Ukraine may be due to biased assessment of medical
care by the commissions of the Health Departments,
which violates the principles of impartiality and legality
of assessment.

3. In our opinion, need to develop and implement
in practice «Rules of forensic examinations in cases of
bringing medical workers to justice for» professional
offenses «by the relevant competent institutions (« Main
Bureau of Forensic Medicine of the Ministry of Health
of Ukraine «), and procedural regulation of the seizure of
electronic medical records by law enforcement officials
for forensic examination, which will improve the quality
of such examinations in Ukraine and increase the level of
detection of crimes in the field of medical care.
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CYJIOBO-MEJIUYHI TA ITIPABOBI ACIIEKTH HAJTAHHS MEJIMYHOI TIOTIOMOT'H B
AKYHIEPCTBI TA TTHEKOJIOT'Ti

Ilnemeneuvka A.O.

Hayionanvnuii meouunuii ynieepcumem imeni O.0. boeomonvys, Kuis, Yxpaina
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AKTyaJIbHICTB. [HKOIIM CTAaTHCTHKA JTIKAPCHKHUX MOMHIIOK 3aMOBYY€ETHCS, @ iH(OPMALList PO OKPEMi IHIIUICHTH CTa€ BiIOMOIO 3aB/IsI-
K# 3aco0aM MacoBoi iHpopMmarrii.

Mera: BCTaHOBIJICHHSI HAMOIIbII YacTUX AE(EKTIB aKyNIePChKOTO-TiIHEKOJIOTIYHOro MPOGio Ta 1X MPUYUH IUIIXOM MPOBEICHHS
aHaIi3y gaHux Jlep:kaBHOT CIy)KOM CTaTUCTUKH MO0 MaTEPHHCHKOT CMEPTHOCTI Ta CMEPTHOCTI HEMOBJIAT TIiJT 9ac BariTHOCTI, ITOJIOTIB
Ta MiCIISAMONIOrOBOIO Mepiony i 3iCTaBUTH WOTO 3 CYZOBO-MEIMYHAM aHAII30M HaJaHHS MEJUYHOI JOMOMOTH aKylIepChKOTO-T'iHEKOI0-
TIYHOTO MPOQLTIO.

Marepianu Ta metoau. [IpoananizoBano 625 Bunaakis 3a JaHuMHA Jlep’kaBHOT CITyKOHM CTaTUCTUKU IO MaTEPHUHCHKIN CMEPTHOCTI
Ta CMEPTHOCTI HEMOBJIST I1iJ] 4ac BariTHOCTI, IOJIOTIB Ta MiC/IAMOIIOr0BOTO MePioy, CY0Bi BUPOKH Y KPUMIHAIBHHX CIIpaBax 3a CTaTTs-
Mmu 139 1 140 KpuminansHOTO KOZEKCy YKpaiHW, 3a JaHUMA €IHHOTO IEPKaBHOTO PEECTpy CyIOBHX pimeHb Ykpainu (€APCP) 3 2009
p mo 2019 p, a Takox JaHi 3 KOMICIHHHX CYJOBO-MEIHYHNX EKCIEPTHU3 3a «IiKapchKUMU cripaBami» 3a 2013-2019 pp., Buxonani B Y
«TonoBHe 610po cynoBo-meandaHoi ekcriepTu3n MO3 Ykpainm», B TOMy YHCII y BUNAAKaX ITONEPEIHIX BITOMYNX HEPEeBIPOK KOMicCiIMU
VYnpaBniHHS 0XOpOHH 340poB’° L. OTprMaHi JaHi MiAaBaInuCs CTAaTUCTUYHINA 00poOLi CTAaHAAPTHUMH METOAUKAMHE OIUCOBO.

Pesyneratu. ¥V 3a3HadeHux 255 ekcrneprusax AeeKTH B HAJAaHHI MEIUYHOI JOTIOMOTH OyJH 3HAMJICHI €KCIIEPTHUMHU KOMICISIMU B
186 Bumazakax, mo ckinano 72,9%. [Ipudomy 3 mux «aedexTHux BUMaakiB» 62,9% (117 Bunmaakn) 3HAXOAWIKCS B IPSMOMY MPHYHH-
HO-HACJITKOBOMY 3B’S13Ky 3 HECHPHSTIUBUM pe3yasraToM; 35,5% (6 BUMAIKiB) - J€AKi HEJONIKH, SIKi HE Mall MPUIMHHOTO 3B’S3KY
3 HACTAQHHSAM CMepTi mrody. ¥ 3X BHIaJKaxX eKCHEepPTH3 IO TiHEeKOJIOoril Oyl MpoTUpivds B 3amicax B MEIUUHIA JOKyMEHTaIlii, o He
JI03BOJISJIO OLIHUTH SIKICTh HaJaHHsI MEIANYHOT JOMOMOTH 1 3B’5130K 3 Hacniakamu. Ha gorocmitansHoMy eTari (B MOMIKITiHIL) AedeKTH
nomyckaiucs B 24,2%, a Ha rocriTaigbHOMYy - B 75,8%. [Ipu HasiBHOCTI BioMYHX HepeBipok B 23% MO)KHa TOBOPHUTH PO ITOBHHH 30ir
Ppe3ynbTaTiB BUCHOBKIB KOMiCii 0I0pO CyI0BO-MeqHMYHO1 ekcriepTusu i YO3, mpuyoMy TUTBKH y BUITAJKaX CYTTEBUX IE(PEKTiB B IPSIMOMY
NPUYMHHOMY 3B’s3Ky 3 HaCJIiKaMH. Y TOM e 4ac Ipy aHaili3i 53 CyZoBHX BUPOKIB 3a JAHUMH PEECTPY CYIOBUX PillIeHb BUSBUIIOCS, 1[0
13 3 HEX CTOCYIOTBCS aKyIIEPCHKO-TIHEKOIOTIYHOTO MPodito, mprdomy 12 3 HuX Oynu 0OBHHYBaJbHUMH. Y BCiX BUIAIKaX JHKEPEIOM
JIOKa3iB y cripaBax Oyiy BUKJIIOYHO « BHCHOBKH eKcriepTay.

BucnoBku. byino BcTaHOBIICHO, IO CyTOBO-MEAMYHI SKCHEPTH3H 3 HAJAHHS MEAWYHOI JOIIOMOTH aKyIIEpPCHKO-TiHEKOJIOTiIHOTO
npodiato 3aiiMaloTh MPOBIJHE MICIE B 3araibHiil CTPYKTYpi KOMICIHHUX €KCIEePTU3 IO «IIKapChKUX CIIPaBy, B MEPEeBakHii OLIbIIOCTI
eKCIIepTH3 BUSIBIIEH JIeeKTH HaJaHHs MEIMYHOI JOIIOMOTH, 110 3HAXOIVMIIHCS B IIPSIMOTO MPUYUHHO-HACIIIKOBOTO 3B’SI3KY 3 HECHPH-
STIUBUAM PE3yIIbTaTOM.

KirwouoBi ciioBa: cy1oBO-MeIMYHA SKCIIEPTH3a, aKYIIEPCTBO, THEKOJIOTs, Ne(eKT, HaJaHH MEAMYHOT TOTTOMOTH.
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CYIEBHO-MEJUIIMHCKUE U ITPABOBBIE ACITEKTBI OKA3AHUS MEJIUIIMHCKOM
MMOMOIIM B AKYIIEPCTBE U THHEKOJIOT'U
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fantasyalinka@gmail.com

AKTyaJbHOCTB. [1HOT/Ia cTAaTHCTHKA BpadeOHBIX OLMIMOOK 3aMalldnuBaeTCsl, a MHPOpManust 00 OTAETEHBIX HHIIMICHTAaX CTAHOBUTCS
W3BECTHOH Onaromapst cpecTBaM MacCOBON HH(OPMAIHH.

Iean: ycranopieHne Hanboee 4acThIX Ae(EKTOB aKyIIePCKOTO-THHEKOJIOTHUECKOr0 PO U UX NMPUYMH MyTeM ITPOBEICHHUS
aHaJM3a JaHHBIX [0CyIapcTBEHHON CITyKOBI CTaTHCTHKY MO MAaTePUHCKOI CMEPTHOCTH M CMEPTHOCTH MIIAJICHIIEB BO BpeMsl OepeMeH-
HOCTH, POZIOB ¥ HOCJIEPOAOBOrO MEPUOJA U CONOCTABUTDH €r0 ¢ CyIeOHO-MEIUIIMHCKIM aHAJIM30M OKa3aHWs MEIUILMHCKOH MOMOIIH
AKyIIePCKO-THHEKOJIOTHIECKOTO MpoQus.

Marepuajbl U MeToabl. [IpoananusupoBaHo 625 ciyyaeB, Mo JaHHBIM [0CynapCTBEHHON CITy:KOBI CTATHCTUKH MO MAaTEPHHCKOH
CMEPTHOCTH M CMEPTHOCTH MII3JICHLIEB BO BpeMsi OEpPEMEHHOCTH, POJIOB U ITOCIEPOJOBOIO MEPHOA, CyIeOHbIe MPUTOBOPEI IO YIOJIOB-
HBIM JieniaM 110 cTaThsM 139 u 140 YromoBHOTO KOJIeKca YKpanuHbl, IO JaHHBIM ETMHOTO rocynapCTBEHHOTO peecTpa CyAeOHBIX peeHui
Vipaunsl (ETPCP) ¢ 2009 . mo 2019 1, a Takxke JaHHbIC U3 KOMHCCHOHHBIX CyAeOHO-MEIUIMHCKUX IKCIIEPTH3 IO «JICKapCTBEHHBIMH
nemamm» 3a 2013-2019 rr, Bemonnenssie B I'Y «l1aBHOE Oropo cyneOHO-MeTUIMHCKOI skenepTrn3sl M3 YKpanHbl», B TOM YHCIE U B
ClTy4asx TPebITyNX BEIOMCTBEHHBIX MPOBEPOK KOMUCCUSIMU YIpaBIE€HHs OXPaHbI 310pOBbs. [lomyueHHbIE NaHHBIE MOABEPTaNUCh
CTaTHCTHYECKOH 00paboTKe CTaHAAPTHBIMU METOIUKAMH OITHCATEIFHOH CTaTUCTUKH.

Pe3ynbTarsl. B ykazaHabix 255 sxenepTu3ax ae(ekTsl B OKa3aHUH MEIHIUHCKON TIOMOIIH OBUTH HAMICHBI SKCIIEPTHBIMUA KOMUCCH-
ssmu B 186 cirydasix, uto coctaBuiio 72,9%. [pudem u3 oTix «aedekTHbIX cirydaen» 62,9% (117 ciydas) HaXOJUIMCh B IIPSIMOM TIPHYHH-
HO-CJIEZICTBEHHON CBS3M C HEONArONpHATHBIM HCX0oM; 35,5% (6 cirydaeB) - B HEKOTOPBIE HEOCTATKH, KOTOPEIE HE HMEH IIPHINHHON
CBSI3U C HACTYIUIGHHEM CMEpPTH Iuiozia. B 3X cirydasix 3KCrepTH3 110 THHEKOJIOT MK ObUIH IIPOTHBOPEUHS B 3aIUCAX B MEIULIMHCKOI 10Ky~
MEHTAINH, He TIO3BOJISUTH OI[EHUTH KaueCTBO OKAa3aHMsI MEUIIITHCKON TOMOIIY ¥ CBSA3B ¢ MocieAcTBusiMu. Ha norocnuransaoM sTane (B
TIONUKIINHUKE) Je(eKThl AOoImycKanuch B 24,2%, a Ha TocIUTanbHOM - B 75,8%. [Ipn Hammunm BeIOMCTBEHHBIX IPOBEPOK B 23% MMeno
MECTO HOJIHOE COBIIAJICHUE PE3Y/IETaTOB BEIBOJOB KOMHUCCHHI OI0pO Cyne0HO-MEIUIIMHCKON dKenepTi3bl 1 YO3, mpuueM TOJIBKO B CIIy-
qasX CyIIECTBEHHBIX Je()EeKTOB B MPSIMON MPUUNHHON CBSI3H C MOCIEACTBUSAMHI. B TO xe BpeMs mpu anammse 53 cyaeOHBIX TPHTOBOPOB
0 JJaHHBIM peecTpa CyAeOHBIX pelIeHH 0Ka3aloch, 4TO 13 M3 HUX KacaloTcs aKylIepCKO-TMHEKOIOTHYECKOro npoduis, npudeM 12
13 HUX ObLIM OOBUHUTENBHBIMU. Bo Beex cirydasix HCTOYHHKOM JIOKA3aTeIbCTB MO JieslaM ObUIN HCKIIIOUUTENILHO « BEIBOAEI HKCIIepTay.

BeiBoabl. bbI0 yCcTaHOBIEHO, UTO CY€OHO-MEANIIMHCKHE SKCIIEPTH3bI 110 OKa3aHHI0 METUIIMHCKOH MOMOIIH aKyIIepCKO-THHEKO-
JIOTMYECKOTO MPoQnIIs 3aHUMAIOT BEAYIIEe MECTO B O0MIEH CTPYKTYpe KOMUCCHOHHBIX DKCIIEPTHU3 110 «BPaueOHBIM JIeIaM», B ITOAaBIIs-
I0IIeM OONBITMHCTBE YKCHEPTU3 OOHAPYKEHBI Je()EeKThI OKa3aHHs MEIUIIMHCKON TOMOIIY, HAXOAUBIINECS B MPIMOI IPUINHHO-CIIE-
CTBEHHOH CBS3U C HEOIArONPHUATHBIM UCXOAOM.

KuroueBsie ciioBa: cye0HO-MEUITIMHCKAS KCIIEPTH3a, AKyIIEPCTBO, THHEKOIOTHS, JIe(eKT, OKa3aHUsI MEUIIHHCKON ITOMOIIIN.
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Relevance. In the case of death from injury, the question of whether the victim was intoxicated and to what extent, as the presence
of alcohol intoxication could have affected the thanatogenesis of death is important. A reliable method of determining the concentration
of ethanol in the body is its study in the blood, urine, and cerebrospinal fluid. But in extreme conditions, in large-scale disasters, during
military conflicts, there may be difficulties in the selection, storage, transportation, and research of biological fluids. Therefore, the search
for reliable non-invasive rapid methods is relevant.

Objective is the development of a set of criteria for improving the accuracy of detecting the presence of ethanol and determining its
amount in deaths due to trauma in emergencies by non-invasive rapid methods.

Materials and methods. Review of scientific publications in international electronic scientometric databases PubMed, Embase,
and Scopus by keywords. Search depth - 10 years (2008-2018). Comparison of literature data with the results of own research on the
possibility of diagnosing alcohol intoxication to detect the presence and determination of ethanol in biological fluids (saliva, blood,
urine) of persons who died and died in emergencies by indicative and evidentiary methods.

Results. The possibility of using the non-invasive express method (indicator test strips) as a guide to detecting the presence and
quantification of ethanol in the saliva of deaths and deaths from injuries in emergencies, conflicts, in the absence of the necessary
conditions for blood storage and urine (lack of power supply, the impossibility of freezing objects, storage, destruction of objects during
transportation, etc.) was described. It is proved that the average result of the quantitative content of ethanol in blood and urine, found in
the evidence-based method of research (gas-liquid chromatography), coincides and confirms the result obtained by us in conducting a
non-invasive rapid method using indicator test strips. In the course of the conducted researches, the conformity concerning objectivity
and correctness of detection of the presence and quantitative content of ethyl alcohol with the use of indicator test strips which is

confirmed by researches of blood, urine by evidential methods (gas-liquid chromatography) is proved.
Conclusion. A non-invasive rapid method (indicator test strips) can be used as a guide to detect the presence of ethyl alcohol and
determine its quantitative content in the saliva of the dead and deceased, with subsequent confirmation by evidence-based methods of

research (gas-liquid chromatography) of blood, urine.

Keywords: diagnosis, alcohol intoxication, ethyl alcohol, test strips, gas-liquid chromatography, dynamics, trauma, mortality.

Relevance. Recently, special attention has been paid
to the study of traumatic changes that occur in the human
body due to the constant increase in the number of man-
made disasters, military conflicts, emergencies, industrial
and domestic injuries, traffic accidents. The number of
deaths and injuries continues to increase every day, so the
nature, mechanism, duration of injuries, the presence and
impact of alcohol intoxication, development of measures
to reduce injuries, provide timely medical care, improve
diagnosis, treatment, and prevention of injuries is
relevant [1]. It should be noted that in cases of death from
injuries, for law enforcement agencies and insurance
companies it is often important to ask whether the victim
was intoxicated and to what extent, as the presence of
alcohol intoxication could affect the thanatogenesis of
death., etc. [3-7]. In the literature, much attention has
always been paid to the effects of alcohol on the body,
especially in injuries. It is proved that a reliable method
for determining the concentration of ethyl alcohol in
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the body is its study in blood, urine, and cerebrospinal
fluid. But quite often in emergency conditions, at
large-scale catastrophes, during military conflicts there
are difficulties at selection, storage, transportation, and
research of biological liquids. These difficulties arise
due to limited technical equipment of laboratories, lack
of power supply, the impossibility of freezing objects,
destruction during transportation [2]. In the injured,
indicative methods can be used to detect the presence
of alcohol intoxication and its degree: breathalyzers to
determine the alcohol content in the exhaled air; indicator
test strips for measuring the content of ethyl alcohol in
human saliva and urine, etc., with which you can perform
a rapid analysis.

The objective of this work was to develop a set of
criteria to improve the accuracy of detecting the presence
of ethyl alcohol and determine its quantitative content in
the dead and deceased due to trauma in emergencies by
non-invasive rapid methods.
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MATERIAL AND METHODS

The material of the study was biological fluids
(saliva, blood, urine) of 32 of males and females, aged 20
to 60 years, who died from injuries and were dissected
in the thanatopsy department of the Bureau of Forensic
Medicine of Luhansk region. To determine the amount of
ethyl alcohol were used: indicator test strips (in the study
of saliva), the method of gas-liquid chromatography (in
the study of blood and urine), followed by statistical
analysis of the results. The anamnestic data, data on the
mechanism of an injury, and circumstances of its reception
were considered, in the present medical documentation,
results of laboratory researches were studied, and also
results of section research of a corpse were considered.

The method using indicator strips has a high
sensitivity to the primary alcohols in the biological fluid,
namely: ethanol, propanol, methanol. The method with
the detection of ethanol content in the saliva is based on a
highly specific enzymatic reaction of oxidation of primary
alcohols to aldehyde and hydrogen peroxide. Due to the
action of hydrogen peroxide in the presence of the enzyme
peroxidase, the chromogen is oxidized, resulting in the
formation of a colored compound. The degree of color is
proportional to the alcohol content in saliva.

To determine the alcohol in the saliva of the
deceased, a test strip was inserted into the oral cavity
of the deceased so that the sensory part of the strip
was completely immersed in saliva; after 10 s (using a
stopwatch), the strip was removed from the oral cavity
and cleaned of excess saliva on the sensory part. Then the
strip was placed on a clean dry and flat surface so that the
touch part was on top. After two minutes, evaluated the
degree of the color of the sensor element and determine
the concentration of ethanol on the color scale, which is
on the package with insufficient light.

For the semi-quantitative determination of ethanol in
saliva, the color of the indicator part was compared with the
corresponding color field of the color scale. There are five color
areas that correspond to the following ethanol concentration:
yellow - 0.0%; light green - 0.02% (or 0.2 %o); lime - 0.05%
(0.5 (); green - 0.1% (1 %o); dark green - 0.2% (2 )).

If the color changed only the outer boundaries of
the sensor part, and the color of the Central part did not
change, the test was repeated.

To confirm the reliability of the result, studies were
performed to detect and quantify ethanol in blood and
urine according to the generally accepted method on a
gas chromatograph «Chromatek-Crystal 5000.2». To
do this, after conversion of ethanol and other aliphatic
alcohols into lighter compounds - alkyl nitrites - by
reacting alcohols with sodium nitrite and trichloroacetic
(THO) acid, which are separated, depending on the
polarity and boiling point, on a chromatographic column
filled with solid support with the applied liquid phase at
a certain constant temperature, and eluted with an inert
carrier gas at a certain flow rate into the detector, the
signal of which is amplified and recorded in the form of
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a chromatogram with peaks. Each peak corresponds to
the absolute retention time of a particular component,
which is pre-determined when setting the calibration
characteristics. The calculation of the amount of ethanol
is performed by the method of internal standard, which
uses isopropanol or n-propanol. In this case, the areas
or heights of the ethyl nitrite peaks and the internal
standard are measured automatically, and using the
coefficients previously calculated during the calibration
by the method of least squares, the concentration of ethyl
alcohol in the biological fluid (blood, urine) is calculated.
The heights or areas of the peaks are measured in units of
the response of the detector, in this case - millivolts for
the height of the peak, and the ratio of height to width at
half height - for the area of the peak.

The work was carried out in accordance with the
requirements of the «Instruction on forensic examination»
(order of the Ministry of Health of Ukraine Ne 6 from
17.01.1995), in accordance with the requirements and
norms, standard regulations on ethics of the Ministry of
Health of Ukraine Ne 690 from 23.09.2009, «The procedure
for removing biological objects from the dead, the bodies of
which are subject to forensic examination and pathological
examination, for scientific purposes (2018)».

RESULTS AND DISCUSSION

Compliance with the objectivity and correctness of
detection of the presence and quantitative content of ethyl
alcohol using the semi-quantitative method (indicator test
strips) is confirmed by blood and urine tests by evidence-
based methods (gas-liquid chromatography).

Let’s show it by example. M.’s husband, 36, died.
When examining saliva with an indicator test strip, the
color of the strip changed to a greenish color, which
corresponded to an ethanol concentration of 0.1%, or
1 %o, (Fig. 1, A), which indicates a slight degree of
alcohol intoxication. When using the evidence-based
method (gas-liquid chromatography), the average result
of the quantitative content of ethanol in the blood was
0.95% (average value with a deviation of not more than
5%) (Fig. 1, B). At the research of urine gr. M. by gas-
liquid chromatography revealed an average result of
ethanol content in urine of 1.48% (average value with a
deviation of not more than 5%) (Fig. 1, B).

Thus, the detected average result of the quantitative
content of ethanol in the blood was 0.95% in a patient M,
was detected in the evidence-based method of research
(gas-liquid chromatography) the content of ethyl alcohol
confirms the result obtained by us when conducting a
non-invasive rapid method using indicator test strips,
which revealed the presence of alcohol and quantitative
content corresponding to mild alcohol intoxication.

The average result of the quantitative content of
ethanol, which in urine is 1.48 %o was detected by
the evidence-based method of research (gas-liquid
chromatography), and the content of ethyl alcohol was
detected by the method of gas-liquid chromatography
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Fig. 1. The content of ethanol in different biological fluids in casualty M., determined in different ways:
A. In saliva, according to the indicator test strip - 0,1 %.
B. In the blood, according to gas-liquid chromatography - 0,95 %.
B. In urine, according to gas-liquid chromatography - 1,48 %.

in the blood - 0.95 %o in a patient M; as well as when
conducting a non-invasive rapid method using indicator
test strips, was detected the presence of alcohol and
quantitative content, which corresponded to a mild
degree of alcohol intoxication, in which the concentration
of alcohol is from 0.5 %o to 1.49 %o.

The obtained research results show that our data
coincide with the literature on the possibility of
detecting and quantifying the method of ethyl alcohol
in saliva by an indicative method using indicator
test strips and evidence-based methods for living
persons as a rapid diagnosis to determine the presence
and degree of alcoholism as well as in persons with
traumatic injuries, but it should be noted that we have
for the first time demonstrated the possibility of using
non-invasive methods in the study of the saliva of the
dead [1, 2].

CONCLUSION

Demonstrated the possibility of using non-invasive
rapid methods (indicator test strips to detect the presence of
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ethyl alcohol and determine its quantitative content in the
saliva of casualty and deaths from injuries in emergencies,
conflicts in the absence of necessary conditions for blood
and urine storage) freezing of objects, storage, destruction
of objects during transportation, etc.). Correspondence
with the objectivity and correctness of detection of the
presence and quantitative content of ethyl alcohol using
indicator test strips confirmed by blood and urine tests
(gas-liquid chromatography). It is shown that the average
result of the quantitative content of ethanol in the blood,
found in the evidence-based method of research (gas-
liquid chromatography) coincides and confirms the result
obtained by a non-invasive rapid method using indicator
test strips, which revealed the presence of alcohol and
content, which corresponded to a mild degree of alcohol
intoxication in the dead and deceased in the presence of
traumatic injuries.

KOoHMhNIKT iHTepeciB: BiACYTHiIl /

Conflicts of interest: authors have no conflict of interest to declare.
Hapiwna no pepakuji / Received: 05.05.2020

MpuiHsaTo no apyky / Accepted: 29.06.2020

47



Babkina O.P., Matyukhin D.O., Ushko I.A.

REFERENCES injury cases // Alcohol Alcohol. 2014; 49 (4): 417-22.
doi: 10.1093/alcalc/agu014

1. Dubrov S.A. [Basic principles of intensive care of ] )
5. McCartney D, Desbrow B, Irwin C. Using alcohol

patients with early polytrauma. Optimization Methods]

// Medical Sciences. 2015; 5 (4): 117-23. [in Russian] intoxication goggles (Fatal Vision® goggles) to
doi: 10.15587/2313-8416.2015.43309 detect alcohol related impairment in simulated
2. Pavlov AL, Savin AA, Bogomolov D\I, Pavlova driVing /I Traffic Inj Prev. 2017, 18 (1) 19-27. doi:

10.1080/15389588.2016.1190015

AZ, Larev ZV. [Clinical pathomorphology and : .
6. Foster CA, Dissanaike ShD. Prevalence and

thanatogenesis of various forms of alcohol intoxication]

// ' Sud Med Expert. 2018; 3: 11-4. [in Russian]. doi: consequences of positive blood alcohol levels among

0.17116/sudmed201861311-14 patients injured at work. Prevalence and consequences
3. Vonghia L, Leggio L, Ferrulli A, Bertini M, Gasbarrini of positive blood alcohol levels among patients injured

G, Addolorato G. Alcoholism Treatment Study Group. at work // J Emerg Trauma Shock. 2014; 7 (4): 268-73.

Acute alcohol intoxication // Eur J Intern Med. 2008; 19 doi: 10.4103/ 0974'2700-14274.8 .

(8): 561-7. doi: 10.1016/j.¢jim.2007.06.033 7. Cash C, Peacock A, Barrington H, Sinnett N,
4. Bond J, Witbrodt J, Ye Y, Cherpitel CJ, Room R, Bruno R. Detecting impairment: sensitive cognitive

measures of dose-related acute alcohol intoxication
//"'J Psychopharmacol. 2015; 29 (4): 436-46. doi:
10.1177/0269881115570080

Monteiro MG. Exploring structural relationships
between blood alcohol concentration and signs and
clinical assessment of intoxicationin alcohol-involved

JIATHOCTHKA AJIKOTOJIbHOT'O CIPSTHIHHS Y 3ATUBJIMX ITPU HAJI3BUYAMHUAX
CUTYAIISAX

baokina O. I1.,’Mamroxin /1. O.,"Ywuxo 4. A.

'Hayionanvnuil meouunuii ynisepcumem imeni O.0. Bozomonvys, Kuis, Yipaina
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AKTyalbHiCTB. Y BHIIAJKaxX CMEPTi Bl TpaBM BaKJIMBE 3HAUCHHSI MA€ NMUTAHHS, YN 3HAXOHUBCS 3arHOIMI B CTaHI aJIKOTOIEHOTO
CI’SIHIHHS 1 SIKOTO CTYIEHIO, sIK HAsBHICTb aJKOTOJBHOTO CIT’SIHIHHS MOIVIa BIUIMHYTH Ha TaHAaTOreHe3 cMepTi. JIOCTOBIpHUM METOIOM
BH3HAYCHHS KOHIIEHTPALlil €TaHOJIy B OpPraHi3Mi € HOro JOCHiIKEHHs B KPOBi, cedi Ta JIIKBOpi. Ajle B Ha/3BUYAHHUX YMOBaX, P Mac-
mTa0HUX KaTacTpodax, Mg yac BIHCHKOBHX KOH(IIKTIB MOXXYTh BUHHKATH TPYAHOII MpH BinOopi, 30epekeHHi, TpaHCIIOPTYBaHHI 1
JIOCITi/PKeHH] 010710rYHEX piguH. ToMy aKkTyal bHHM € MOUIYK HaJiifHUX HEeIHBa3MBHUX €KCIIPEC-METOIB.

Merta. Po3po6xa KoMIIeKcy KpuTepiiB i JBUIIEHHS TOYHOCT] BHSBICHHS HASBHOCTI €TAHOIY Ta BU3HAUCHHSI HOTO KiJTBKOCTI y IO-
MepJInX BHACIIIOK TPAaBMHU B yMOBAX Ha/I3BUYaliHUX CTAHIB HEIHBAa3MBHUMH EKCIIPEC-METOJAMH.

Marepiann Ta mMeroan. O HaykoBHX IyOlikamiii B MDKHApOZHUX €JIEKTPOHHHX HAayKOMETpHYHMX Oa3ax gaHux PubMed,
Embase 1 Scopus 3a kinrogyoBumu crnoBamu. [mbuna momyky — 10 poxkiB (2008-2018 pp). CmiBcTaBneHHs TiTEpaTypHUX JaHHUX 3 pe-
3y/lbTaTaMM BJIACHUX JIOCII/PKEHb, PO MOMKIIMBICTD J1arHOCTHKU aJIKOTOJILHOTO CII’SIHIHHS 10 BUSIBJICHHIO HAsSBHOCTI I BU3HAYEHHIO
KUTBKOCTI €TaHOMy B Oi0JOTIYHUX pigUHAX (CIHHA, KPOB, ce4a) 0Ci0, IIOMEepIHX Ta 3aruONruX B yMOBaX HaJ3BUYAaHHUX CUTYyallill, Opi€H-
TOBHHMMH 1 JIOKa30BUMH METOJAMH.

Pesyabrarn. [IpogemMoHcTpOBaHa i HABeEHA MOXKIIMBICTS BAKOPUCTAHHS HEIHBA3WBHOTO eKCIPEC-MeTOy (IHANKAaTOPHUX TECT-CMY-
JKOK), SIK OPIEHTOBHOTO, JUIsl BUSIBIICHHsI (DaKTy HAsIBHOCTI Ta BH3HAYCHHS KiTbKICHOTO BMICTY €TaHONY B CIIMHI MOMEPJINX Ta 3arndnmx
BiJl TPaBM B YMOBAaX Ha/I3BUYAHHUX CTaHIB, KOH(IIIKTIB, IPU BIICYTHOCTI HEOOXIAHUX YMOB aJIst 30epiraHHs KpoBi i cedi (BIACYTHICTB
CJIEKTPOIOCTaYaHHs, HEMOXKIIMBICTh 3aMOPO3KHU 00’ €KTIB, 30epiraHHs, pyiHYBaHHA 00’ €KTIB ITiJ] 4ac TPaHCIIOPTYBaHHS, TO1IO). JloBene-
HO, 1110 CEPE/IHIN pe3yNbTaT KiIbKICHOTO BMICTY €TaHONY B KPOBI 1 cedi, BUSIBIICHUHU TIPU MPOBEICHHI JOKA30BOTO METOY JIOCIiIXKCHHS
(razo-pimuHHOI XpomaTorpadii), criBnagae i mMATBEPIKYE pe3ylbTaT, OTPUMAaHUI HAMU IPH TPOBEICHHI HEIHBA3UBHOTO EKCIIPEC-Me-
TO/Y 3 BUKOPUCTAHHS IHAMKAaTOPHUX TECT-CMY)KOK. B X07ii MpoOBEACHUX AOCII/KEHb J0BE/ICHa BiIOBIIHICTD 1100 00 €KTUBHOCTI i
MIPABHJIBHOCTI BUSIBICHHS HASIBHOCTI 1 KITBKICHOTO BMICTY €THJIOBOTO CHHPTY 3 BUKOPHCTAHHIM 1HIUKAaTOPHUX TECT-CMYKOK, SKa ITij-
TBEP/PKEHA JIOCIIKCHHAMH KPOBIi, cedi I0Ka30BUMH METOAaMH (Ta30-piIuHHOI Xpomarorpadii).

BucnoBok. HeinBa3uBHuil ekcripec-mMeTo| (IHIUKAaTOPHI TECT-CMYKKH) MOXe OyTH BUKOPHCTAHHH, SIK OPIEHTOBHHH, JUISI BUSIBIICH-
Hs (paKTy HAsBHOCTI €THJIOBOTO CIIUPTY Ta BU3HAYCHHS HOTO KiIBKICHOTO BMICTY B CITMHI MOMEPNUX 1 3aTUOIHX, 3 MOAAIBIINM IIijI-
TBEP/KCHHSM JIOKa30BHMHU METOIAMHU JIOCITiHKEHHS (ra30-piAMHHOI XpoMaTorpadii) Kposi, cedi.

KurouoBi ciioBa: miarnHocTrka, aJIKOroJIbHA iIHTOKCHKAIS, STHIIOBUH CIIUPT, TECT-CMYKKH, Fa30-piIMHHA XpoMarorpadis, IHHaMIKa,
TpaBMa, CMEPTHICTb.
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AKTYaJIbHOCTB. B Cliydasix CMEpTH OT TPaBM Ba)XHOE 3HAYCHHE MMEET BOIPOC, HAXOIMIICS JIM MOTHOLINIT B COCTOSIHUM QJIKOTOJIb-
HOTO OIBSIHCHMSI M KaKOH CTEIeHHM, KaK HAIMINE aJKOTOJIHHOTO ONBbSHEHUS MOIIO TOBIHATH HAa TaHATOTeHEe3 CMepTH. Jl0CTOBEpHBIM
METOJIOM ONpE/ICICHHs] KOHIICHTPAIIMH STaHOJa B OPTaHM3Me SBJISIETCS €ro MCCIIeI0BaHMs B KPOBH, MoYe 1 JinkBope. Ho B upe3BbIuaii-
HBIX YCJIOBHSIX, IIPU MAaCIITA0HBIX KaTacTpodax, BO BPEMsI BOCHHBIX KOH(IMKTOB MOTYT BO3HHKATh TPYIHOCTH IIPU 0TOOpE, XPAHCHHH,
TPAHCIOPTHPOBKE M HCCICNOBAHHUH OHONOTMYECKHX JKHAKOCTEH. [109TOMY aKTyaabHBIM SIBISIETCS. MOMCK HAJS)KHBIX HEHHBA3HBHBIX
9KCIIPECC-METOOB.

Llesn. PazpaboTka KOMIUIEKCA KPUTEPHEB MOBBIIICHNS TOYHOCTH BBISIBIICHHS HAIMYHMS 9TAHOJIA U OTIPEICICHHS €r0 KOMHIECTBA y
YMEpIINX BCICACTBUC TPABMBI B YCIIOBHSIX UPE3BBIYAHBIX CHUTYaI[Mil HCHHBA3UBHBIMH 3KCIIPECC-METOAMH.

Marepuanasl 1 MeToabl. O630p HAyYHBIX IyONHKAIMA B MEKIYHAPOIHBIX JICKTPOHHBIX HAyKOMETPHUCCKHX 0a3ax TaHHBIX
PubMed, Embase u Scopus 1o kiroueBbiM ciioBaMm. [youna moucka - 10 et (2008-2018 rr). ComocraBieHue INTEpaTyPHBIX JAHHBIX C
pe3ylibTaTaMu COOCTBEHHBIX MCCIICIOBAHUIL, O BOSMOYKHOCTH JTHArHOCTHKHU AJIKOTOJIBHOIO ONbSIHEHHS 110 BBISIBIICHUIO HAIMYKS U OIpe-
JICTICHHIO KOJIMIECTBA dTaHONA B OHOMOTHYSCKUX JKUIKOCTAX (CITIOHA, KPOBb, MOYA) JIML, YMEPLINX U MOTHOMINX B YCIOBHSIX YPE3BBI-
YaifHBIX CHTYAL[Hil, OPHCHTHPOBOYHBIMH U JIOKA3aTEIbHBIMHI METOIAMH.

Pe3yabrarsl. [IpogeMOHCTpUpPOBaHA U MPHUBEACHA BO3MOXHOCTD HCIIONB30BAHMS HEMHBA3HBHOTO JKCIPEcc-MeToAa (MHANKATOP-
HBIX TECT-TIOJI0COK), KK OPUEHTHPOBOYHOTO, /IS BBISIBICHHS (haKTa HATMYUS ¥ ONPE/ICICHHs KOIMYECTBCHHOTO COACPKAHHUsI 3TaHOIA B
CITFOHE YMEPIIUX ¥ MOTHOMINX OT TPABM B YCIOBHSIX YPE3BBIYAHBIX MOIOKEHHH, KOHGINKTOB, P OTCYTCTBHH HEOOXOIUMBIX YCIOBHIA
UL XPQHEHHS KPOBU M MOYH (OTCYTCTBHE DIEKTPOCHAOKEHHSI, HEBO3MOKHOCTB 3aMOPO3KH OOBEKTOB, XPAHEHHSI, PAa3pyLICHHST 00BEKTOB
BO BPEMsl TPAHCIIOPTUPOBKH | T.11.). JIoKka3aHO, YTO CPEIHUI pe3ysbTaT KOJIHYECTBEHHOTO CO/IepKaHtsl 9TaHOIa B KPOBU U Moue, OOHa-
PYKSHHBIH TIPH IPOBEICHNH J0Ka3aTeIbHOTO METOIa MCCISA0OBAHMS (Ta30-)KUIKOCTHON XpoMarorpadun), COBIAAAET U MOATBEPIKIAET
PpE3yIIBTAT, Oy YCHHBINH HAMHU [IPH POBEACHUH HEHHBA3UBHOIO SKCIPECC-METO/Ia IIPH UCIIOIb30BaHUH HHANKATOPHBIX TECT-TIOIOCOK. B
XOJIe TIPOBECHHBIX MCCIeI0BaHHil JOKa3aHO COOTBETCTBHE OOBEKTUBHOCTH M TIPABUIBHOCTH BBIBICHHS HAJTHYHS U KOIMYECTBEHHOTO
COJIePKAHMS STUIIOBOTO CITHPTA C MCIOJIb30BAHHEM HHIWKATOPHBIX TECT-MOJIOCOK, MOATBEPIKACHHOEC UCCIICOBAHUAMU KPOBH, MOYH
JI0Ka3aTebHBIMU METOJaMH1 (Ia30-)KUIKOCTHON XpoMarorpadumn).

BriBox. HenHBa3HBHBIH dKCIIpecc-MeTo (MHIMKATOPHbBIE TECT-MOIOCKH) MOXKET OBITh HCIIONB30BaH, KAK OPHEHTUPOBOYHBIMN, IS
BBISIBJICHUS (paKTa HATUYHs STHIOBOIO CHHMPTA U ONPEACICHHS ero KOJIMYSCTBEHHOTO COJCPKAHMS B CIIIOHE YMEPIIUX M MOTHOIINX, C
MOCITEAYIOIIMM TTOATBEPIKICHUEM JT0Ka3aTeIbHBIMU METOIAMHU HCCIECAOBAHMS (Ta30-KHAKOCTHOM XpOMaTorpadum) KpOBH, MOYH.

KitroueBble clioBa: TMarHOCTHKA, AlTKOTOJIbHAS HHTOKCHKAIIUS, STHIIOBBI CIUPT, TECT-MONIOCKH, ra30-KHIKOCTHAs Xpomarorpadusi,
JIMHAMUKA, TPaBMa, CMEPTHOCTb.
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Actuality. Severe acute respiratory syndrome- (SARS) is a pandemic (called as SARS-CoV-2 or COVID-19), severely affected
by transmission and fatal disease caused by unknown coronavirus family of RNA virus (SARS-COV). Phenotype can range from
asymptomatic to fulminate cytokine storm which leads multiorgan failure resulting death. Still the world is eagerly waiting for antiviral
drug to stop the corona virus infection. Previous studies found that indomethacin had ability to inhibit the RNA and DNA virus replication.

Objectives. Discuss the possibility of clinical treatment of inflammation caused by SARS-COV-2 with indomethacin.

Materials and methods. Analysis of scientific publications in the international electronic scientometric database PubMed by
keywords for the period 1991-2020. Comparison with clinical cases.

Results. Interleukins, Interferons and metabolites formed by the enzyme cyclooxygenase (COX 1/COX 2) are active against some
RNA viruses. Experts have divided the SARS infection in three phases (phase-1, 2, 3) based on severity of infection. In phase-3 there
was “cytokine storm” due to exuberant inflammation observed which can damage organs and even fatal. We investigated that effect of
indomethacin on COX inhibitor on coronavirus replication and cytokine storm in reducing the hyper inflammatory state. Indomethacin

is a potent inhibitor of SARS CoV-2.

Conclusion. Indomethacin can be considered safe and effective for prevention and treatment of coronavirus infection also antiviral

activity.

Key words: Indomethacin, covid-19, SARS-COV 2, inflammation

Actuality. Severe acute respiratory syndrome-
(SARS) is a pandemic (called as SARS-CoV-2 or
COVID-19), severely affected by transmission and
fatal disease caused by unknown coronavirus family of
RNA virus (SARS-COV). Phenotype can range from
asymptomatic to fulminate cytokine storm which leads
multiorgan failure resulting death. Still the world is
eagerly waiting for antiviral drug to stop the corona virus
infection. Previous studies found that indomethacin had
ability to inhibit the RNA and DNA virus replication.

Objectives. Discuss the possibility of clinical
treatment of inflammation caused by SARS-COV-2 with
indomethacin.

Materials and methods. Analysis of scientific
publications in the international electronic scientometric
database PubMed by keywords for the period 1991-2020.
Comparison with clinical cases.

Results. The global pandemic SARS-COV-2 started
from Wuhan, CHINA which has shaken terribly the
world. This virus pandemic challenged all healthcare
professionals from treating infected people to prevention
of infection. This corona virus rapidly infected people in
china and spread all over the world. WHO declared this
as pandemic disease. This coronavirus has been reported

50

all the world and 11 419 529 cases with 533 780 deaths
have confirmed with 4.674 death rate and continuing.
Common symptoms of coronavirus infection were
cough, fever, head ache and sputum production. While
complicated symptoms are acute respiratory distress
syndrome and cardiac injuries [1]. Experts believed that
SARS-COV-2 may be transmitted from bats to humans
[2]. The main host cell receptor for SARS-COV-2 is
ACE2 receptor (angiotensin-converting enzyme 2), this is
the main gate for entry of coronavirus and cause infection
[3,4] and pathogenesis reveals that all exposed people
are infected and not all infected people develops serious
problems, but completely depends on the immunity of
specific person. The experts divided the infection into
three phases, phase-1 asymptomatic incubation period
may be or may not be with detectable virus, phase-2
symptomatic with presence of virus and need of hospital,
phase-3 severe respiratory symptomatic phase with viral
load and inflammation due to cytokine burst, considered
as dangerous phase.

Phases of SARS-CoV-2 infection. Experts described
that infection can be divided into three phases depending
on severity; each phase specific therapeutic treatment
may be indicated or avoided. Again this specific treatment
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can be specific from person to person due to immune
variation and also response of patients.

Phase 1 (asymptomatic incubation). In this phase,
person has contracted SARS-CoV-2, the infection starts
and the immune system responds against the virus.
Initial symptoms can be cough, fatigue, fever, nausea
and diarrhea. Duration of this phase can be from 3-7
days. During this phase-1, a specific adaptive immune
response will be required to break down the virus
replication to avoid the progress of disease to severe.
Immune responses and development could be certainly
most important at this phase. When patient is at this
stage antiviral can be helpful to inhibit the viral load and
avoid further complications with the prevention of virus
replication. Most probably only antiviral could be more
effective to stimulate the immune system and avoiding
the use of steroid or non-steroid anti-inflammatory
drugs, and being able to take into consideration the
administration of immune stimulants or plasma
derived from cured patients by convalescent plasma
could be beneficial.

Currently, there is evidence of antivirals drugs
remdesivir, lopinavir/ritonavir,  chloroquine  and
hydroxychloroquine for efficiency against SARS-CoV-2.
If the progress of infection is limited in this phase and if
virus is defeated, this will be a very good chance for the
recovery without further complications.

Phase 2 (symptomatic). The second phase of infection
begins between the 10th and 14th day. A protective
immune response of the body is impaired; the immune
system was not able to protect body from the virus and
deep respiratory tract infection, as the lungs.

The hypoxic phase starts; in this phase hospitalization
and oxygen administration can be required. Cardiac
involvement and clotting problems could take place in
this phase and patients with underlying heart disease
could have a greater risk of entering the serious clinical
picture. Laboratory tests show a decrease in lymphocytes,
an increase in transaminases and a moderate increase in
pro-inflammatory markers.

The treatment that could be indicated is a continuous
use of anti-viral drugs and, when the respiratory situation
worsens, need to be started the support of oxygen and/
or use of anti-inflammatory drugs, antibiotics and the
administration of LMWH-(Low-molecular-weight-
heparin) to prevent thromboembolic events.

Phase 3 (severe). The third stage is the most serious,
which can lead to the death of the patient. In this phase
there is a hyperactive and systemic (not only lung)
inflammatory state which is called Cytokine Storm (CS)
and that can appear in the patient and, briefly, lead to
respiratory distress syndrome (ARDS). In this phase
inflammation marker values (IL-2, IL-6, GCSF, TNF-
alpha, D-dimer, ferritin, etc.) are very high.The patient
may have severe respiratory failure and cardiac shock.
All the organs of different systems may see a worsened
condition. Immunological therapies (corticosteroids, anti-
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interleukin 6, such as tocilizumab and sarilumab, IL-1
receptor antagonists such as anakinra or canakinumab,
JAK-inhibitors, convalescent plasma transfusion) are
necessaries at this severe stage to attempt the reduction
of an aberrant storm cytokinic response. The prognosis
for patients at this stage of disease is very severe [5-9].

Indomethacin. Indomethacin is an inexpensive drug,
non-selective cyclooxygenase (COX) inhibitor that
can inhibits COX-1 and COX-2 which catalyses the
production of prostaglandins, and also used to treat a
variety of inflammatory conditions. Indomethacin is a
potent anti-inflammatory agent, anti-viral and inhibits
COX enzymes more potently than aspirin [10] with
other mechanisms like inhibiting movement of PML(
Polymorpho nuclear leucocytes), multidrug resistance
protien. Amici et al. confirmed indomethacin possesses
antiviral activity in vitro against SARS CoV (severe
acute respiratory syndrome coronavirus) in monkey
VERO cells as well as in vivo activity at relatively low
doses (1 mg/kg) against canine coronavirus (C CoV) in
dogs and also indomethacin possesses direct antiviral
activity for SARS CoV and C CoV by blocking viral
RNA synthesis many folds. Indomethacin is a NSAID
which was introduced in the 1965 by FDA and has been
used broadly for the treatment of pain and inflammatory
conditions. There is a rational basis for the use of
indomethacin in the treatment of Covid-19, in preference
to other NSAIDs [11].

United State have been using indomethacin in the
treating the COVID-19 symptoms for some time and
now have experienced of using the indomethacin in
more than 60 patients. Among Dr Jonathan Leibowitz,
Dr Robert Rothstein and Dr Aline Benjamin, have shared
their insights and experiences while treating the patients
of COVID-19 [12].

Indomethacin, however, can also induce other side
effects such as gastritis, renal dysfunction and platelet
dysfunction,[13]whichcouldbedetrimental to COVID-19
patients with severe SARS-CoV-2 infection, especially if
patients have multiorgan dysfunction/ failure resulting
from cytokine storm (C.S). Furthermore, some authors
have reported that NSAIDS such as ibuprofen may be
detrimental in patients with SARS-CoV-2, causing more
severe infection or leads to later complications such as
emphysema, prolonged hospital stay, or lung cavitations,
as has been reported in patients with bacterial pneumonia
[14, 15]. However, the WHO recently did not recommend
against ibuprofen use for infection with SARS-CoV-2
[16]. Some studies have shown ibuprofen to cause
decrease in sputum IL-6 in cystic fibrosis patients [17]
and synovial fluid IL-6 in patients with knee osteoarthritis
[17], which demonstrates that NSAIDS can lower IL-6 in
human fluids. This lends biologic plausibility that COX
inhibition with indomethacin could lower IL-6 levels
in nasopharyngeal-respiratory tract secretions. Whether
using lower doses of indomethacin (estarting with 25
mg 3 times daily) at first sign of infection (in outpatients
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after a positive nasopharynx swab confirmation) or for
IPD with adequate organ function and no evidence of
cytokine storm is conjectural, but use of this agent along
with gastric protective agents (e.g., H2 blockers) may
be prudent. Since cytokine storm is result of basically
an inflammatory response, well-timed blunting of this
cascade with indomethacin could conceivably lower
inflammatory mediators such as TNF and IL-6 as well
as superoxide free radicals, which invoke the cellular
damage [13]. Perhaps a clinical strategy would be to
monitor IL-6 levels (or C-reactive protein [CRP] as
a surrogate marker), upon admission in noncritical
patients and start indomethacin when IL-6 (or CRP)
begins to rise, and subsequently monitor levels daily.
Indeed, well-timed anti-inflammatory agents such as
NSAIDS and corticosteroids have been suggested to
reduce systemic inflammation prior to the development
of overwhelming systemic inflammation/cytokine storm
[18]. Indomethacin could be used alone or more likely,
as an adjunct to antiviral therapy such as remdisivir, in
noncritical patients. It would be interesting to monitor
time to clearance of the antigen from upper respiratory
secretion, antibody kinetics, and duration of symptomatic
disease in patients treated with indomethacin. Given
the cost and availability of this agent, indomethacin
may warrant study in outpatients or admitted patients
with documented infection with SARS-CoV-2 without
evidence of cytokine storm.

Mechanism of action of Indomethacin. Indomethacin
(INDO) is an NSAID and functions like most other
NSAIDs. The effect of indomethacin is due to inhibition
the synthesis of prostaglandins. Prostaglandins are
produced primarily by the cyclooxygenase (COX)
enzymes, and these prostaglandins are very critical
mediators of inflammation, fever and pain, also involved
in maintaining different system function (renal function,
Gl mucosa, and platelet activity-inhibition of this
enzyme) by NSAIDs. COX-1 has involvement in the
production of thromboxane A2 (a critical mediator of
platelet aggregation) — thus, inhibition of this enzyme is
likely responsible for the anti-platelet effects of NSAIDs.
COX-1 appears for maintenance of GI mucosa, while
COX-2 seems to be upregulated in inflamed tissues, and
responsible for the production of prostaglandins which
cause inflammation, fever and pain. Although COX-2
selective NSAIDs may have fewer GI associated side
effects, indomethacin is a non-selective COX inhibitor [19].

The NSAID Indomethacin has a potent antiviral
activity against different coronaviruses, being effective
against the canine (CCoV) and the human (SARS-CoV)
coronaviruses [20]. Moreover, INDO does not affect
directly virus infectivity, binding to ACE-2 receptor or
entry into target cells through respiratory system, but acts
very early on the coronavirus replication cycle, selectively
blocking viral RNA synthesis. INDO has been used for
a long time as a potent anti-inflammatory drug, acting
by blocking COX-1 and COX-2 activity and inhibiting
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pro-inflammatory prostaglandin synthesis [21]. The
antiviral effect, however, appears to be cyclooxygenase-
independent, since it occurs at concentrations higher than
those needed for COX inhibition (10-8,10-9M) [22]; in
addition, the antiviral activity cannot be mimicked by
the potent COX inhibitor Aspirin, which has no effect on
either CCoV or SARS-CoV replication up to millimolar
concentrations. Indomethacin has anti-viral activity; it
down-regulates viral replication, and literature showed
its anti-viral activity against rhabdovirus vesicular
stomatitis virus, hepatitis B virus and coronavirus
[22, 23]. Indomethacin (and most other NSAIDs) can
impact most organ systems of the body (gastrointestinal,
neurological, renal, hematologic and cardiopulmonary
systems). As previously mentioned indomethacin is a
non-selective COX inhibitor, and COX-1 is responsible
for the production of prostaglandins involved in the
maintenance of the gastric mucosa. Inhibition of this
process can result in dyspepsia (indigestion), nausea,
constipation, and diarrhea [24].

Although no randomized trial data was available
for indomethacin for treatment or slowing progression
of SARS-CoV-2 infection, these agents should be
considered by the medical community as potentially
worthy of further study as therapeutic adjuncts, given
the relative safety, accessibility, and cost effective. As
SARS-CoV-2 infection can be divided into three phases:
phase 1, an asymptomatic or slightly symptomatic
incubation period with or without detectable virus; phase
2, slightly symptomatic period with presence of virus;
phase 3, severely symptomatic respiratory phase with
high viral load and generalized hyperinflammatory state.
The third is the most severe and dangerous described by a
generalized hyperinflammatory state, a sudden release of
cytokines into the circulation defined as «cytokine storm»
(CS). Waiting to find antivirals directed against SARS-
CoV-2, evidence has shown that reducing or stopping
the hyperinflammatory state that occurs in some infected
patients is effective in improving health. We believe
that it is of utmost importance to properly manage the
inflammatory/immune status of the infected patient. The
use of indomethacin, as well as its proven efficacy in the
prophylaxisandtreatment ofautoinflammatory diseases
such as FMF or pericarditis, could be considered in
all three stages of SARS-CoV-2 infection, especially
in those patients at high risk of developing serious
lung complications in a dramatically short time, in
monotherapy or in combination, carefully monitoring
possible drug interactions. Indomethacin, if used in
the recommended doses, could be in monotherapy or
in combination a safe and effective treatment for the
prevention or reduction of cytokine stromin sars-CoV2.
However, we believe that a combination of several
drugs, each at a lower dosage than monotherapy, may
be the most effective and tolerable solution to manage
the patient’s inflammatory state, particularly in phases
two and three.
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CONCLUSION

Indomethacin can be considered safe and effective for

prevention and treatment of coronavirus infection also
antiviral activity.
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INDOMETHACIN & SARS-COV-2: HEPCIIEKTUBH KJIHIYHOT' O JIKYBAHHS CTAHOM
3AITAJIEHHS. Orasng

"Kooioana C.P., 'Copoym Jlxc., “/[ncaauandpa C., *Hapanozy B.
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AxTyaabHicTh. Bakkuii roctpuii pecniparopHuii cuaapoM (Severe acute respiratory syndrome — SARS) xapaktepHuii [uis naH-
newmii, 38aHoi SARS-related coronavirus 2 (SARS-CoV-2), a6o COronaVIrus Disease-19 (COVID-19), i BUKInKaHOi HEBITOMHUM CiMEHi-
crBoM PHK-Bipycy — koponasipycom (SARS-COV-2). ®enoTrn Moxe BapiloBaTH Bif 6€3CHMIITOMHOTO 10 OJMCKaBUYHOTO IUTOKUHO-
BOTO IITOPMY, SIKMI MPU3BOAUTE JIO MOJTIOPTAHHOI HEOCTATHOCTI Ta cMepTi. Bimomo, mo iHgoMeTanuH Mae 31aTHICTh IPUTHITYBaTH
perutikauito PHK i THK Bipycis.

MeTta: 00TOBOPUTH MOKIIMBICTh KITHIYHOTO JTIKYBaHHS 3anaieHHs, BUKIMKaHoro SARS-COV-2, 3a 10moMoror iHI0MeTauHy.

Marepianu Ta MeToau. AHaJII3 HAYKOBUX ITyOJiKamiii B MKHApOIHIH eIeKTpOHHIN HayKoMeTpuuHoi 6a3u nanux PubMed 3a xitio-
YOBHMH ciioBamu 3a 1epioq 1991-2020pp. 3icTaBieHHs 3 KIIHIYHUMHU BAIAKAMH.

PesyawsTaru. Iarepneiikinm (IL), inrepdeporn (IFN) i metabomitu, yTBopeHi pepmerToM mukinookcurenazow (COX 1/ COX 2),
aktuBHi npotu nesikux PHK-BipyciB. Excrieptn po3ninunu indekuito SARS Ha tpu dasu (dasu 1, 2, 3) B 3a1€KHOCTI BiJt CTYHEHS TSK-
kocTi. Y asi 3 cnocTepiraeThest «IUTOKIHOBHH IITOPM) Yepe3 CHIIbHE 3aMalIeHHs, IKe MO)KE MOIIKOIUTH OPTaHH 1 HaBITh IPUBECTHU JI0
JIETAILHOTO Pe3ynbTary. [HZoMeTaIuH MoJKe MIPUTHIUYBaTH CHHTE3 MPOCTAarIaHANHIB, BUPOOIIOBAHUX IIUKIOOKCHT€HA3010, MPUTHIUYE
peruTiKanio KopoHaBupyca i UTOKIHOBHUH IITOPM 1 3HIKY€E BHPaXXEHICTH Tillep3anaibHOro cTaHy. [HIoMeTanuH € MOTyKHIAM iHTi0iTO-
pom I'PBI CoV-2.

BucHoBok. [H1oMeTalyH, 10 Ma€e MPOTHBIPYCHY aKTHBHICTh, MOXKHA BBXKATH O€3MEUHUM i €DEeKTHBHUM IS TPOQITAKTUKH 1 JTIKy-
BaHHS KOPOHABUPYCHOM 1H(EKIIIi.

Kimiouosi ciioBa: ingomeraiua, COVID-19, SARS-COV 2, 3ananeHusi.

NHIOMETAIIUH U SARS-COV-2: IIEPCIIEKTUBbI KTIMHUYECKOI'O JIEHEHUS COCTOAHUSA
BOCIHAJIEHUSI. O630p

'Koouoana C.P.,, 'Copoym /lanc., */caauandpa C., SHapanozy B.

! Kagheopa puszuonoeuu K.J]. Meouyurnckozo konnedsica, Borvnuya u Uccredosamenvckuil yenmp, Mamxypa, Hnous
2 Omoenenue pusuonocuu Meduyunckoeo koaneoxca 3udyc, Haxoo, I'yoxcapam, Hnous
? Kagpeopa gpapmaronocuu I'ocydapcmeentoco meouyuncko2o koanedxca, bByoayn, Ymmap-Ilpaodew, Hnous
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AKTyanbHOCTh. TspKenblil ocTphlil peciupatopHblii cuHapoM (Severe acute respiratory syndrome — SARS) xa-
pakTepeH Juisi maHaemun, HasbiBaeMoii SARS-related coronavirus 2 (SARS-CoV-2), unun COronaVIrus Disease-19
(COVID-19), u Be3BanHOI HemsBecTHBIM cemeiicTBoM PHK-Bupyca — koponaBupycom (SARS-COV-2). denotun
MOXKET BapbUpPOBaTh OT OECCUMITOMHOTO /10 MOJHHEHOCHOTO IIUTOKWHOBOT'O IITOPMA, KOTOPBIA MPUBOAMT K MOJH-
OpraHHOI HETOCTATOYHOCTH M CMEPTH. VI3BECTHO, UTO HMHIOMETAIMH 001aaeT ClioCOOHOCTRIO MTOAABISTE PETIIHKA-
nnto PHK u JIHK Bupycos.

Henb: 06cymuTh BOSMOKHOCTh KIIMHUYECKOTO JICUSHHs BOCIANCHHUs, BbI3BaHHOTO SARS-COV-2, ¢ nmomoribso
HMHIOMETAIHA.

Marepuajbl U MeTOAbl. AHAJIN3 HAyYHBIX ITyOMHKALUI B MEXIYHApOAHON SMICKTPOHHON HAYKOMETPHUECCKON
0aze nanHbIX PubMed o kimrodeBbIM citoBam 3a niepuon 1991-2020pp. ConocraBieHne ¢ KITMHHYSCKUMU CITyYasiMH.

Pesyabrarsl. Untepneiikunsl (IL), uarepdepons! (IFN) u metabonutsl, 00pazoBaHHbIE PEPMEHTOM IIMKJIOOKCH-
renasoii (COX 1/ COX 2), aktuBHbI IpoTHB HekoTopbix PHK-BHpycoB. DkcniepTsl paznenvnu uHpekuo SARS Ha
Tpu (da3sl (Ppassl 1, 2, 3) B 3aBHCUMOCTH OT CTENCHU TshKkecTH. B ¢aze 3 HabIromaecs «IUTOKHHOBBIA IITOPM) H3-32
CHJIBHOTO BOCHIQJICHUS, KOTOPOE MOXKET MOBPEIUTH OPTaHbl M JIaXKe MIPUBECTH K JIETaJIbHOMY HUcXoay. IHIoMeTaH
MOKET YTHETaTh CHHTE3 MPOCTATNIAHANHOB, BEIPAOATHIBAEMBIX ITHKIOOKCHTEHA30H, MMOAABISIET PETUTHKALINIO KOPO-
HaBUpPYyCa M LUTOKMHOBBIA MITOPM M CHHUKAET BBIPAYKEHHOCTb T'MIIEPBOCHIAIMTEIBHOIO COCTOSHUS. MHIOMEeTanH
— MontHbIi narHOUTOp SARS CoV-2.

BsiBoa. Mnnomeranut, 00nagaromnii IpOTUBOBUPYCHOM aKTUBHOCTHIO, MOXKHO CUMTAaTh O€30MacHbIM U A dek-
THUBHBIM TS IPOQUIIAKTUKHN M JICUCHHSI KOPOHABUPYCHOW MH(EKITHH.

Kuarwuessblie ciaoBa: nagpomeranua, COVID-19, SARS-COV 2, BocmajneHue.
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Abstract. Vaginitis is a common problem for women regarding a worldwide health challenge with many side effects. Vaginitis is
among the most visiting to gynecology clinics. About 75% of all reproductive women had at least one fungal vaginitis infection in their
life, and more than 40% will have two or more than two. Candida spp is the most prevalent in fungal vaginitis, while reports for unusual

fungi were observed as mucor spp.

Amphotericin B (AmB) belongs to the polyene group has a wide spectrum in vitro and in vivo antifungal activity. All of the known
available formulas of AmB are administrated via intravenous injection to treat severe systemic fungal infections, while the development
of the topical formula of AmB is still under preliminary development including topical vaginal AmB.

Due to the revealing of antimicrobial-resistant fungi in recent years, this study explains the role of topical AmB in treating refractory
fungi vaginitis that may not a response to other drugs reported in many cases that may help researchers to develop new eftective formula

of AmB regarding fungal vaginitis.

Keywords: fungal vaginitis, antifungal drugs, topical Amphotericin B, Amphotericin B formula.

Introduction. Most common women had vaginitis at
a certain period in their lives that associated with different
ages [1]. Vaginitis is the most predominant infection in the
female genital tract and is recognized among women in
the primary health centers and gynecology departments.
vaginal infections alone account for more than 10% of
patients visit women’s health units [2]. Vaginitis is a
common term that refers to inflammation of the vaginal
wall that caused by one of three causes: fungal yeast
infections, trichomoniasis, and bacterial vaginosis [3].

Amphotericin B (AmB) is an ancient agent used over
many decades in treating various fungal infections clinically
in the human [4]. Low fungal resistance and broad-spectrum
antifungal activities are the most valuable pharmaceutical
characters encourage continuous usage of AmB [5].

This study highlights the topical efficacy of AmB to
treat fungal vaginitis depending on searches and case
report studies for rare cases regarding vaginitis.

Advantages of topical AmB. There are many
advantages to using AmB as a topical treatment
of dermatophytosis. Firstly, discover new drugs or

modification old one will participate to increase the
available limited number of antifungal drugs [6].
Secondly, topical preparations are much less costly than
orally administered antifungal drugs and cause minimal
adverse side effects [7-8].

Third, the application of the topical formula of
AmB considers more safety to use and will not produce
clinically relevant serum levels of AmB [8-9]. Fourth, the
quality of patient life will increase if new drugs improved
to cure infectious lesions in a short time [6].

Topical usage of AmB for refractory fungal
vaginitis. Topical modern applications of AmB provide a
promising way of fungal treatment to reduce the adverse
effects of intravenous usage of AmB [4]. Five interesting
articles have been revealed the role of topical AmB to
treat refractory fungal vaginitis (table 1).

Phillips was prepared topical vaginal suppositories
of 50 mg AmB showed successful management of 70%
of ten women with non-albicans Candida vaginitis after
given nightly for 14 days. Suppositories medicine is also
revealed less local side effects and well-tolerated [10].

Table 1
Topical AmB used in vagina
Ref Fungi type N.O' AmB Dose AmB formula Treatn.lent Result Year
patients duration

10 non-albicans 32 50 mg AmB vaginal 14 days 70% of women 2005
Candida nightly suppositories treated

11 Candida 1 3% daily AmB vaginal gell | 14 days symptoms is resolved | 2016
krusei

12 Mucor 1 3% AmB 7 weeks disappearing of 2001
species 5 g daily symptoms, culture-ve

13 Candida 3 100 mg AmB lubricating | 2 weeks significant 2001
glabrata once daily jell improvement

14 Candida 1 100 mg AmB vaginal 14 days negative culture after | 2003
glabrata once applicator 2 weeks

Nightly
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Chamorro and his colleagues studied the topical
formulation of amphotericin 3 % to treat Candida krusei
vaginitis was developed by combining amphotericin
B deoxycholate with lubricating jelly Aquagel®.
Propyleneglycol was used for lubricant incorporation the
intravaginal formulation was given daily for 14 days; the
patient had resolved her symptoms [11].

Sobel mentioned that 3 % topical amphotericin B 5 g
daily has been used to treat a rare case of vaginitis caused
by Mucor species in healthy woman, Mucor vaginitis
appeared refractory resistant to flucytosine as well as an
azole. The treatment outcome, disappearing of symptoms
and she has culture-negative [12].

White et al. found that Flucytosine (one gram) and AmB
(100 mg) prepared in lubricating jell were used per vagina
once daily to treat vaginal Candida glabrata had failed to
respond to antifungals therapy, significant improvement,
clinical resolving and negative microbiological culture
observed after 2 weeks treatment [13].

Shann and Wilson: the treatment of Candida glabrata
resistant to antifungal drugs isolated from vaginal
swabs by using vaginal applicator nightly, for 14 days
of amphotericin 100 mg plus flucytosine 1 g in Aquagel.
Her symptoms had resolved and culture results for
Candida glabrata were negative [14].

Vaginitis prevalence and management. Vaginitis
is a widely distributed problem among women mainly
associated with discomfort. Symptomatic vaginitis
accorded for millions of clinical visits yearly [15].
Vaginitis is a global problem that not just women, but
also families and communities.

It may have dangerous complications such as ectopic
pregnancy, chronic pelvic pain, abortion, infertility,
increasing of HIV transmission, low-birth weight infant.
For these reasons, true prevention and management of
vaginitis is great important [16].

Candida albicans is responsible for 65-90 % of
vaginal Candida species infections, and non-albicans
Candida species are responsible for up to 30 % [17].
From 1,740 symptomatic patients, vaginal candidiasis
observed in 32,8 % [18].

Candid spp is the leading cause beyond infectious
vaginitis; it colonizes about twenty percent of vagina
that considered important opportunistic fungal microbe
[19]. Vulvovaginal candidiasis (VVC) is the second
most commonly reported form of infectious vaginitis.
However, the totality of fungal microbes found within
the vagina has been grossly underestimation. On the
other hand, we have large information about bacteria that
harboring vaginal milieu [19].

General features of AmB. Amphotericin B (AmB) is
an ancient agent used over many decades in treating various
fungal infections clinically in the human. Opportunistic
systemic fungal infection considered the most common type
of fungal infection mainly treated by AmB [4].

At present, many studies focused on the topical
preparation of AmB as eye drop [20] or gel [20] or

56

solution [21] or as nanoparticles drug [22]. However,
treatment with topical AmB may not always give satisfying
results as with ordinary forms of this drug in the treatment
of fungal infection, while some topical applications of AmB
gave performing outcomes with complete healing especially
in certain cases not responded to conventional therapy.

The topical formula of AmB to treat fungal vaginitis
give good results as mentioned in the previous studies, so
developing this formula is necessary due to the appearance
of drug-resistant fungi implicated in vaginitis.

CONCLUSION

Vaginitis is one of the most common problems
associated with discomfort and low quality of life
in women that may make women under serious
complications like ectopic pregnancy and abortion.
Topical AmB formulas are a promising way to develop
effective management of the refractory fungal vaginitis.

Using AmB in modern branches and new applications
is demanded because AmB is a potential antifungal
agent with rare resistance, as well as its broad-spectrum
activity toward many fungal infections, more studies

about topical AmB vaginal formulas are recommended.
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Pe3tome. BariHiT € 3aranbHOI0 MpoOIeMOI0 I )KIHOK y BChOMY CBITi, 3 OararbMa moOidHUMH edekramu. BariHit — onHa 3 Haii-
OB PO3MOBCIOMKEHHUX IIPUYMH BiJIBIlyBaHHS T1HEKOIOTIUYHHUX KIiHIK. bin3bko 75% BCiX penpogyKTHBHUX JKIHOK Mallk NPUHAHMHI
OIHy TPHOKOBY BariHITHY iH(EKIII0 y CBOEMY XUTTI, a moHax 40 % — 1nBi abo Oinbmre aBox. Candida spp € HallOLIBII OMMUPEHUM TTPH
rprOKOBOMY BariHiTi, TOI SIK MOBIZIOMJICHHS ITPO HE3BUYHI MPHOM CIIOCTEPIraIucs sIK mucor spp.

Amdorepunun B (AmB) BitHOCHTBCS 10 TIONIEHOBOI TPYITH, Ma€ MUPOKUI CIIEKTP in Vitro Ta in vivo MpoTUrpuOKOBOI aKTHBHOCTI.
Bci Bigomi goctynHi popmyinun AmB BBOASTBCS 32 OMOMOI00 BHYTPILIHBOBEHHOT 1H €Ki 15l TIKYBaHHS BaXKKUX CUCTEMHHUX IPHOKO-
BUX 1H(EKIiH, Toxi sIK po3podKa akTyansHol hopmym AmB 11e 3HaX0mUTECS Ha CTazil HonepeaHbOT po3poOKH, BKIIIOYAIOUN MiCIIEBHH
BariHagpHIH AmB.

3aB/IsIKM BUSIBIICHHIO QaHTHMIKPOOHUX CTIHKUX TPHUOIB B OCTAHHI POKH, 11€ JOCII/DKEHHS MOSCHIOE POJb akTyaibHoro AmB y niky-
BaHHI pedpakTepHOro rpHOKOBOTO BaTiHITY, IO MOXKE HE Bi/IMOBIATH HA iHIII MpenapaTH, Mpo SKi MOBIIOMIIIETECS y 0ararboX BHMA/I-
KaX, SIKi MOXYTb JIOTIOMOT'TH JIOCTiJHUKaM po3poOUTH HOBY edexTruBHY Gopmyny AmB miono rpubkoBoro BariHity.

KurouoBi cioBa: rpnOkoBmii BariHiT, IpOTHrpHOKOBI Ipemnapary, amporepunnt B miciieBo, popmyna amdorepunnny B.
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Pe3rome. Baruuut siBisieTcst pacrpoCTpaHEHHOH MPOOIEMOil st )KEHIIMH BO BCEM MUpPE, CO MHOTHMH MOOOYHBIME d(derTamu.
BarunnT ABNAETCSA OMHUM M3 CaMbIX PACHPOCTAaHEHHBIX NPHUYMH ITOCEIIEHNS THHEKOIOTHIeCKUX KIMHUK. OKomo 75% Bcex penpomyk-
TUBHBIX JKSHIIMH UMEJIH, TI0 KpaifHei Mepe, oJJHy rpHOKOBYIO HH(EKIINIO BAarTHHNUTA B CBOEH XN3HH, 1 Oonee 40 % — 1Be uim Goriee IByX.
Candida spp siBisiercst Hanbonee pacrpoCTpaHEHHBIM IIPH TPUOKOBOM BarMHMTE, B TO BPeMs KakK COOOMICHUSI O HEOOBIYHBIX Tprdax
HaOJTIOAAINCh KaK Mucor spp.

Awmdotepunna B (AmB) oTHOCHTCS K TOIHEHOBOH Tpyme, 00j1ajaeT MNPOKUM CIIEKTPOM IPOTHBOTPHOKOBOH aKTHBHOCTH in Vitro
u in vivo. Bce u3BectHbIe 1ocTymHbIE (hopMynsl AmB BBOAATCS MOCPEACTBOM BHYTPHBEHHON WHBEKIMH IS JTEUSHUS TSDKETBIX CH-
CTEMHBIX I'PHOKOBBIX HH(EKIMI, B TO BpeMsi Kak pa3paboTka MecTHOU GopMyiel AmB Bce ele HaxoAUTCs B CTa U1 [IPEABAPHTEILHON
pa3paboTKH, BKIIIOYAs aKTyaIbHBIA BarMHAIBHBINH AmB.

B cBsI3u ¢ BBISIBICHHEM YCTOHYHUBBIX K IPOTHBOMHUKPOOHBIM IperaparamM rpuOOB B MOCIIEIHHUE OB, 3TO HCCIISJOBAaHUE O0BSICHSIET
pouste MecTHOTO AmMB B JTeuennn pedpakTepHOro rpHOKOBOro BAarMHUTA, KOTOPEIA BO MHOTHX CIIydasiX MOXKET HE pearrpoBaTh Ha JIpyTue
Ipemnaparsl, 0 KOTOPBIX COO0IIAI0Ch, YTO MOXKET IIOMOYb MCCIIEI0BATEISIM pa3padboTaTh HOBYIO 3 dekTuBHYI0 Gpopmynry AmB B oTHO-
IIEHUU IPHOKOBOTO BarMHHTA.

KiroueBbie c10Ba: rpuOKOBBI BaTWHHT, IPOTHBOTPUOKOBBIE MTpemnaparsl, amdorepuia B mectHO, popmyna amdorepuurHa B.
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Relevance. The traditional scheme of blood supply to the spinal cord, formed in the 60-70s of the last century, does not correspond
to the pathogenesis of many neurological disorders of the spinal cord. There is also a discrepancy in terminology: the names of arteries
found in surgical and neurological works do not correspond to the names of the International Anatomical Nomenclature. Therefore, today
this issue needs further analysis.

Objective: to summarize the information of different authors on the number of spinal branches and their branches, topography, blood
supply to each segment of the spinal cord, to analyze the individual variability of sources of blood supply to the spinal cord.

Materials and methods. Analysis of scientific publications in the international electronic scientometric database PubMed by
keywords for the period 2000-2018. and comparing these data with the imaginations of 1760-1993.

Results. The idea of the structural organization of the blood supply to the spinal cord has changed. With modern data, intracranial
sources, namely: anterior and posterior spinal arteries, blood supply to the true cervical spinal cord, and the rest of the department - lower
cervical, thoracic, lumbar, sacral and coccygeal - blood supply from extracranial sources, and they exist in this area segmental branches of
the aorta. Nowadays, extracranial sources are considered the main in the blood supply to the spinal cord. It is now known that the anterior
and posterior spinal arteries are intermittent and cannot provide blood supply to the spinal cord, as previously thought. The general plan
of arterial blood supply of a spinal cord can be presented in the form of set of pools of front and back radical (radiculomedullary) arteries.
The anterior radicular arteries are 4-8, and the posterior 15-20, respectively, along the spinal cord in its ventral and dorsal departments
the same number of arterial pools is formed. There are anastomotic connections between these pools, which are not always functionally
complete. Each of these basins is supplied by a separate radiculomedullary artery. Each such artery feeds not one but several segments
of'the spinal cord. The number and levels of approach to the spinal cord of radiculomedullary arteries, especially the anterior ones, differ
significantly in individual variability. The perception of vascularization of the cervical spinal cord was analyzed. At different times,
information about the number of arteries that supplied blood to this department differed significantly: in 1760 it was believed that it was
31 arteries; and in 1882-1939 - only 7; in 1943 - 27, in 1958 - 6-8; in 1958 - 7-10; in 1961-1963 - 5-8; in 1966-1973 - 5; in 1993 - 1-2
arteries. Such different information about spinal cord vascularization is the result of significant individual variability.

Conclusions. Incomplete current knowledge about the blood supply to the spinal cord is the cause of unresolved problems of
etiology, pathogenesis and clinical course of spinal ischemic strokes, including cervical localization. The existing terminological
confusion regarding the names of the arteries that supply blood to the spinal cord, in particular its cervical region, is explained by the
significant variability of the radiculomedullary arteries of this zone in terms of number, diameter and location. Due to the existence of
arterio-venous anastomoses, arterial myelobulbar anastomoses, adjacent areas of blood supply in this area, theft phenomena are formed
and distant foci of ischemia appear, including both the spinal cord and the brain. Therefore, in order to make an angiotopic diagnosis, it is
necessary to take into account not only anatomical, but also physiological and pathophysiological aspects of regulation and compensation
of cerebral circulation.

Keywords: spinal cord vascularization, cervical region, radiculo-medullary arteries.

Relevance. Acute cerebrovascular disorders often
lead to irreversible neurological damage, which is
accompanied by the development of persistent disability
of the patient [16]. According to statistics, spinal
strokes account for about 1% of all (cerebral and spinal
strokes together), and some authors believe that the
exact prevalence of spinal strokes is not known for sure
[3, 16]. This pathology is quite rare, and, despite the
urgency of the problem, the clinical and morphological
features of spinal strokes are insufficiently studied. The
fact that spinal strokes occur much less frequently than
cerebral strokes can be explained by the small size of
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the spinal cord, the large number of arterial anastomoses
and the lower prevalence of atherosclerotic lesions of
the spinal arteries [18]. Cervical strokes cause the most
severe neurological disorders: from muscle weakness
to paraplegia or tetraplegia, depending on the level
and depth of the lesion, and in cases of ischemia to the
brainstem - rapid death.

Nowadays, the sources of blood supply to the spinal
cord are generally described; these data are set out in
textbooks on normal anatomy. However, the literature
data on a detailed description of the blood supply to
different parts of the spinal cord and the distribution
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of intravascular vessels of the spinal cord, taking into
account individual variability, is extremely small, and
these sources date mainly to the 60-70s of last century.

So the blood supply to the spinal cord is an extremely
important and urgent problem, but at the same time little
studied, which requires further study.

Objective of this work was to summarize the
information of different authors on the number of spinal
branches and their branches, topography, blood supply to
each segment of the spinal cord, to analyze the individual
variability of spinal blood supply sources.

MATERIALS AND METHODS

Analysis of scientific publications in international
electronic scientometric databases by keywords for the
period 2000-2018. and comparing these data with the
imaginations of 1760-1993.

RESULTS

From the XVIII and almost to the end of the XIX
century in anatomy there was a stable idea of the blood
supply to the spinal cord, which will be set out in almost
all anatomical textbooks, both domestic and foreign [1,
10, 11, 15, 20]. According to traditional notions, the main
sources of spinal cord supply are three arterial trunks:
unpaired anterior and paired posterior spinal arteries
(branches of the vertebral arteries of the subclavian
artery - right and left). The anterior and posterior spinal
arteries run along the spinal cord in the rostrocaudal
direction. Blood in these arteries comes from the
intracranial part of the right and left vertebral arteries
and then flows continuously along the entire spinal cord.
Posterior spinal arteries start from the posterior inferior
cerebellar artery (branches of the intracranial part of the
spinal artery) or directly from the intracranial part of the
spinal artery, encircle the medulla oblongata, enter the
spinal canal and go to the posterior surface of the spinal
cord. which include the posterior radicles. The right and
left anterior spinal arteries depart from the corresponding
vertebral artery at the level of the anterior edge of the
occipital foramen, on the anterior surface of the medulla
oblongata at the level of the pyramids, and form an
unpaired anterior spinal artery, which goes down on the
anterior surface of the spinal cord.

An additional source of blood supply to the spinal cord
were considered to be the radicular arteries (branches of
the spinal arteries), which correspond to each segment
of the spinal cord, have the same diameter and increase
blood flow in the main longitudinal arteries.

But the traditional scheme of blood supply to the
spinal cord did not correspond to the pathogenesis of
many neurological disorders of the spinal cord. Gradually,
under the influence of the work of many scientists [2,
4, 5, 13], our ideas about the structural organization of
the blood supply to the spinal cord change. According to
current data, intracranial sources, namely the anterior and
posterior spinal arteries, supply blood only to the upper
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cervical segments of the spinal cord, and the remaining
segments - lower cervical, thoracic, lumbar, sacral and
coccygeal - are supplied from extracranial sources,
namely from the branches of the subclavian artery.
branches of the aorta. Thus, in our time, extracranial
sources are considered the main in the blood supply to
the spinal cord [2, 4, 5, 13].

Despite the identification of priority sources of blood
supply to the spinal cord, there are still many controversial
and unresolved issues regarding the detailed description
of its blood supply, especially the cervical region. These
specific issues concerning the number of spinal branches
and their branches, topography, blood supply to each
segment of the spinal cord, etc., are the most important in
clinical practice, because they determine the development
and features of pathological lesions of certain parts of
the spinal cord. Little is known about the individual
variability of spinal blood supply sources. There is still
a terminological discrepancy between the names of the
arteries that supply blood to the spinal cord: the names
of the arteries found in surgical and neurological works
do not correspond to the names of the International
Anatomical Nomenclature [8].

The founders of the modern concept of blood supply
to the spinal cord are A. Adamkiewicz (1881-1882) and
H. Kadyi (1886, 1889), who in the nineteenth century
from other points of view covered the blood supply to the
spinal cord. A. Adamkiewicz first proved that the number
of spinal arteries is reduced and does not correspond to
the number of segments of the spinal cord. The author
called these arteries «spinaly, and their branches -
anterior and posterior spinal arteries. According to A.
Adamkiewicz, 3 to 13 anterior spinal arteries are defined.
The largest diameter of the anterior spinal (root) artery
in the caudal part of the spinal cord, the author called A.
magna spinalis. Later, this artery became known after the
author who described it - Adamkevich’s artery.

H. Kadyi proposed the terms «radicular» branches
instead of anterior and posterior spinal arteries, so as not
to confuse them with the anterior and posterior spinal
arteries. In the modern anatomical nomenclature (Sdo
Paulo, 1997) and its Ukrainian standard (2001), the
anterior and posterior root branches and the segmental
cerebral artery are distinguished among the branches
of the spinal arteries. The term «radiculomedullary
arteries» dominates in textbooks and scientific literature
on neurology. The segmental cercbral artery, as a
branch of the spinal artery, is practically not described
in the modern anatomical and neurological literature.
According to some data, the segmental cerebral artery
connects with the anterior spinal artery [8]. According
to other data, the segmental artery is part of the posterior
root of the spinal nerve and is involved in the blood
supply to the spinal cord.

Subsequent work has shown that the main source
of blood supply to the spinal cord are the root arteries,

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meouuna nayka Ykpainu, 2020, Vol. 16, Ne 2



ANATOMY OF THE SPINAL CORD'S BLOOD SUPPLY. REVIEW

and their number is much smaller than the number of
segments of the spinal cord.

The radicular arteries in the upper parts of the spinal
cord are branches of the spinal branches that extend from
the spinal artery (right and left). In the lower parts of the
spinal cord, the root branches are branches of the spinal
branches coming from the posterior intercostal arteries
(segmental branches of the thoracic aorta), lumbar
arteries (segmental branches of the abdominal aorta), and
lateral sacral and iliac-lumbar arterial arteries. Due to
the fact that in embryogenesis the spinal cord lengthens
more slowly than the spinal column grows, the segmental
arteries enter the spinal cord above the level of their
departure from the aortic trunk.

Determine the anterior and posterior radicular
arteries. The anterior radicular arteries accompany the
anterior radicles of the spinal nerve, and the posterior -
respectively, the posterior radicles of the spinal nerve.

It is proved that the radicular arteries approach the
spinal cord not symmetrically, but more often from the
left side. The anterior radicular arteries enter the spinal
cord along its length alternately: then left, then right.
Symmetrical approach of two such arteries to one spinal
segment is rare. Much more often these arteries enter the
spine and spinal cord on the left side. This is due to the
left location of the aorta. With a right-sided location, the
artery, crossing the spine in front, goes a long way.

The radicular arteries, although they accompany the
nerve roots, most of them are not directly involved in the
blood supply to the spinal cord. According to H. Kadui,
only 25% of the radicular arteries passing into the spinal
canal are involved in the blood supply to the spinal cord.

The beginning of the radicular artery can be said only
from the moment of entry of the spinal branch into the
subdural space.

The radicular arteries are divided into several types:

» part of the radicular arteries end within the root of

the spinal nerve,

» part of the radicular arteries ends in the dura mater
(these are the dura mater arteries),

o part of the radicular arteries joins the pial vascular
system (vascular system of the soft membrane of
the spinal cord),

» part of the radicular arteries that reach the spinal
cord, merge with the anterior and posterior spinal
arteries and take a major part in the blood supply
to the spinal cord.

Those radicular arteries that reach the spinal cord and
merge with the anterior and posterior spinal arteries are
referred to in the neurology literature as the radicular-
spinal or radiculomedullary arteries. These arteries play a
major role in the blood supply to the spinal cord.

The anterior radicular arteries are smaller, but they
are larger in diameter. As a rule, it is determined from 2
to 27 anterior radicular arteries (often 4-8) and from 6 to
28 posterior radicular arteries (more often 15-20). In the
cervical anterior radicular arteries in most cases there are
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3, in the upper and middle parts of the thoracic 2-3 thin
anterior radicular arteries are determined, and the lower
thoracic, lumbar and sacral spinal cord receive blood
from 1 to 3 anterior radicular arteries [6] .

The largest anterior radicular (radiculomedullary)
artery (up to 2 mm in diameter) is the lumbar thickening
artery (Adamkevich’s artery), which supplies blood to
the lower half of the thoracic segments, lumbar, sacral
and coccygeal segments. The level of discharge of this
artery from the posterior intercostal or lumbar artery
is variable. In 75% of people it varies from the level
of Th8 to L2.

The anterior root branches provide blood supply 4/5
of the cross section of the spinal cord.

The anterior parts of the spinal cord are mainly
supplied with blood by 6-8 radicular (radicular or
radiculomedullary arteries). They depart from certain
arteries, but the level and direction of discharge may
vary. C3 departs from the spinal artery. C6 - usually from
the deep carotid artery, C8 - from the rib-neck trunk.
In 10% at the lower cervical level there is no anterior
radicular artery.

The largest anterior radicular arteries are identified
in the middle cervical spinal cord (cervical thickening
artery, or Lazort’s artery) and in the inferior thoracic
or upper lumbar region (lumbar thickening artery, or
Adamkevich’s artery). In 15-16% the large anterior
radicular artery which accompanies an anterior root
of L5 or SI (Deprozh-Gotteron’s artery) is defined.
There are variants when the upper additional anterior
radicular artery accompanying one of the thoracic roots
is determined [9].

The areas of entry of the radicular arteries into
the spinal canal are quite variable. For example, the
Adamkiewicz artery may enter the spinal canal at the
level of the 9th thoracic to 2 lumbar vertebrae.

Although the posterior radicular arteries are larger,
they are less powerful and play a smaller role in the blood
supply to the spinal cord as a whole.

At the level of C7-8 - T1 posterior radicular arteries
are absent in 10%.

Each anterior and posterior radicular arteries,
approaching the surface of the spinal cord, are
dichotomously divided into ascending and descending
branches, which are widely anastomosed with similar
branches above and below the radicular arteries. These
anastomoses below the upper cervical segments on the
anterior surface of the spinal cord in the anterior middle
slit form the anterior anastomotic tract - anterior spinal
artery, and on the posterior surface, respectively, in the
posterior lateral sulcus form posterior anastomotic tracts
- posterior spinal arteries [9].

Along the anastomotic tracts, areas with oppositely
directed blood flow are defined, which are located, as
a rule, in the place of division of the main trunk of the
radicular artery into ascending and descending branches
[9]. Thus, the anterior and posterior spinal arteries, on
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the one hand, are longitudinal anastomoses between the
respective ascending and descending branches of the
anterior and posterior radicular arteries, and on the other
hand, due to their branches connecting the anterior and
posterior spinal arteries, form transverse anastomoses
between the anterior and posterior radicular arteries.

Numerous transverse anastomoses are formed
between the anterior and posterior spinal arteries, which
together form the crown of the spinal cord on the cross
sections [13].

From the anterior spinal artery or anterior anastomotic
tract, depart the central branches that supply 80% of the
spinal cord: anterior and lateral cords, anterior and lateral
horns, the base of the posterior horns, the central area
around the central canal and partially the posterior cords.
The posterior spinal arteries (posterior anastomotic
tracts) supply blood to the posterior horns, most of the
posterior cords, and the posterior lateral cords. The areas
of the spinal cord that are located in critical areas on
the border of the anterior and posterior spinal arteries
are the worst supplied with blood: this is the base of the
posterior horns, the substance around the central canal,
the posterior adhesion.

The posterior spinal arteries form a large number of
branches that anastomose with each other and with the
anterior spinal artery. These branches are sometimes
called coronal, they surround the perimeter of the
spinal cord and are involved in the formation of the
coronary artery plexus, or pialic network. The branches
of this plexus, as well as the coronary arteries enter the
substance of the spinal cord and provide blood supply to
the marginal parts of the white matter.

According to modern notions, the blood supply
system of the spinal cord consists of two parts: vertical
(along the spinal cord) and transverse. The vertical
part of the spinal cord blood supply system is formed
by the anterior and posterior spinal arteries, which are
often called anterior and posterior spinal arteries in the
literature, and branches of the spinal branches from the
subclavian artery system and segmental branches from
the thoracic and abdominal aorta.

It is now known that the anterior and posterior spinal
arteries are intermittent and cannot provide blood supply
to the spinal cord, as previously thought. The anterior
spinal artery is formed at the level of C1-C2 due to the
fusion of the right and left anterior spinal arteries. Below
this level along the anterior surface of the spinal cord,
the anterior spinal artery is an anastomotic tract, which
is formed by the corresponding, rather large in diameter,
anterior radicular branches (from 2 to 5-6).

At the level of the segment where the anterior
spinal artery is approached by the anterior radicular
(radiculomedullary) arteries, blood flow has the opposite
direction: along the ascending branch - cranial, and
along the descending branch - caudal. The anterior
spinal artery is represented by a continuous trunk in the
cervical and lumbosacral spinal cord, and at the level of
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the mid-thoracic artery this artery is interrupted. Below
the cervical segments, the paired posterior spinal arteries
are less developed and are formed from 10-23 posterior
radicular arteries, representing a continuation of the
posterior radicular arteries, which are oriented upwards
and downwards. Below the cervical segments due to
incomplete fusion of the posterior radicular arteries in
some areas the lumen of the posterior spinal arteries may
be absent.

Blood from the spinal arteries steadily flows only to the
upper cervical segments. Further, due to the decrease in
their diameter, increase in blood flow resistance, decrease
in pulse blood pressure, intermittent lumen, blood flow in
the cerebral arteries is almost absent. Therefore, starting
from the cervical segments, the source of blood supply to
the spinal cord is the radicular arteries [14].

In the vertical part of the spinal cord blood supply
system there are two hemodynamic arterial pools: upper
and lower. The upper basin (or spinal subclavian), which
supplies blood segments C1-Th2, includes the anterior
and posterior spinal arteries, which supply blood C1-C4
segments; and 3-7 radicular arteries that supply blood to
the rest of the cervical and 2-3 upper thoracic segments.
The lower pool (or aortic pool) supplies blood to the
lower segments of Th3-S5, which receive blood from the
segmental branches of the aorta.

On a cross section define three pools, or zones of blood
supply, a spinal cord. The first zone is central, occupies a
middle position and is the largest in terms of blood supply.
The central zone includes the anterior horns, anterior
gray adhesions, adjacent areas of the lateral and anterior
cords. The central zone is supplied with blood by paired
furrowed branches from the anterior spinal artery. Each
of these arteries supplies blood only to the corresponding
half (right or left) of the cross section of the spinal cord.
The second zone of blood supply is dorsal, formed by the
immersion branches of the posterior spinal arteries. The
dorsal arterial area of blood supply includes the posterior
horns and posterior cords. The third arterial zone is a
periodic situation, on the cross section of the spinal cord
it performs the marginal sections of the transitional and
lateral canals. This area receives blood supply from the
immersion branches and from the existing areas of the
perimedullar network (vase-crown network) and the pial
vascular network.

Depending on the number of root arteries, there are
two types of spinal cord blood supply: main and placental.
A small number of radicular arteries - 3-5 anterior and
6-8 posterior - determines the main type of blood supply
to the spinal cord. The main type determines the extreme
variant, when only 3-4 anterior radicular arteries supply
blood to the cervical and upper thoracic segments of the
spinal cord, and the lower thoracic, lumbar, sacral and
coccygeal segments are supplied with only one anterior
radicular artery - Adamkevich’s artery. The main type of
blood supply to the spinal cord is determined in 48%.
There is a variant when the spinal cord below Thl - Th2
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is supplied with blood by only one Adamkevich artery
(12%). In the presence of placer type, the radicular
arteries supplying blood to the spinal cord are much
larger - 6-12 anterior and 22 or more posterior [9].
Each anterior radicular artery supplies blood to several
adjacent segments of the spinal cord, so in the presence
of circulatory disorders in one of these arteries, blood
flow is relatively easily compensated. The loose type of
blood supply is determined in 42%. The type of blood
supply to the spinal cord is genetically determined and
affects the formation of the spinal arteries in the lower
parts of the spinal cord. In the presence of the main type
of blood supply to the spinal cord, the anterior spinal
artery in the lower basin is formed by branches of one
radicular artery (20%) or two radicular arteries: upper
accessory radicular artery.

In the pool of blood supply to the spinal cord, both
in the vertical and horizontal planes, critical areas are
identified in which there is a low level of arterial blood
flow.

According to modern ideas, the anterior and posterior
spinal arteries are not continuous vessels, and blood
flow in these vessels may have the opposite direction,
which leads to the formation along the long axis of the
spinal cord border areas of blood supply (levels C4, Th4,
Th9 - L1).

Alongthe spinal cord in the longitudinal direction there
are also areas of reduced blood circulation, located on the
border of the basins of the radicular (radiculomedullary
arteries). These critical areas are variable in size because
it determines the significant individual variability in the
number of radicular arteries and the level of their entry
into the spinal cord. Most often, such critical areas include
the upper thoracic segments, the area of the spinal cord
above the lumbar thickening and the terminal part of the
spinal cord.

Fromthe point of view of conditions of hemodynamics,
in longitudinal arterial vessels allocate other critical zones
of blood supply of a spinal cord. Thus, in the process of
anatomical examination it was noticed that the smallest
diameter of the anterior spinal artery is mainly found in
the middle between the lateral tributaries (anterior root).
Proponents of Adamkevich’s theory of the direction of
blood flow in the longitudinal spinal arteries believe
that it is in these narrow areas of the artery are opposite
directions of blood flow. This hypothetical zone of zero
pressure in the area of relative narrowing of the vascular
bed, apparently, is a functional watershed between two
adjacent radiculo-medullary basins. Such areas are called
«border» or «adjacent» zone. This area includes both part
of the longitudinal arterial tract and the area of the spinal
cord that supplies them with blood. These border areas
are especially vulnerable to circulatory failure.

K.J. Zulch identified an intermediate zone at the
level of Th4-Th9 between the upper and lower arterial
basins, which is insufficiently supplied with blood by the
anterior root artery, which goes together with the roots of
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Th6-Th7. He localized a particularly threatening «critical
zone» as the boundary between the vertebral and aortic
basins in the Th4 segment. Other critical areas are located
between the upper and lower tributaries in the cervical
thickening C3-C4 and between the lower thoracic and
upper lumbar tributaries - approximately L1-2.

Unlike K.J. Zulch, some authors have noted that
softening is most common in areas of spinal cord
thickening. According to C. Fazio (1965), at the level of
the cervical segments, the danger zone is the area C3-
C4. According to J. Corbin (1960), ischemic strokes
are localized in the areas of cervical and lumbosacral
thickenings.

Given the great variability in the location of arterial
sources, it is impossible to insist on the stability of border
areas and strictly link them to certain spinal segments.
The only exception is the adjacent area between the two
main remote arterial basins: the vertebral-subclavian and
aortic. This zone is quite permanent. This is evidenced
by experimental data, which showed that when excluding
the aortic basin, the lower limit of the filling of the
vascular system is at C8-Th3. According to K. Jellinger,
the boundary zone between the two main sections of
human blood flow is not at the level of Th4, as suggested
by K. J. Zulch (1954), and above - at C8-Th 1-2.

From the point of view of physiology of dynamics
of blood circulation, for a spinal cord there are two
opposite concepts about the greatest defeat of pools of
blood supply and localization of secondary changes at
condition of vascular insufficiency. Proponents of one
concept believe that the most commonly affected
areas with insufficient vascularization are the thoracic
segments in the vertical plane. In the transverse plane
- these are the areas between the central and peripheral
areas of blood supply to the spinal cord. The founders
of another theory, on the contrary, believe that the
most vulnerable are areas that are heavily supplied
with blood and functionally active in conditions of
reduced arterial blood flow. In the vertical plane, these
are the areas of cervical and lumbosacral thickenings.
In the transverse plane, this is the central area that is
most functionally active.

Thus, the blood supply to the spinal cord is carried
out mainly by a reduced number of segmental arteries.
G. Lazorthes called this phenomenon a «summation» of
the radicular arteries.

Therefore, the general plan of arterial blood supply
of a spinal cord can be presented in the form of set of
pools of front and back radical (radiculomedullary)
arteries. If we keep in mind that on average the
anterior root arteries are 4-8, and the posterior 15-20,
then, respectively, along the length of the spinal cord
in its ventral and dorsal departments the same number
of arterial pools is formed. There are anastomotic
connections between these pools, which are not
always functionally complete. Each of these basins is
supplied by a separate radiculomedullary artery. Each
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such artery feeds not one but several segments of the
spinal cord. The number and levels of approach to the
spinal cord of radiculomedullary arteries, especially
the anterior ones, differ significantly in individual
variability [13].

According to estimates by K. Jellinger, who studied
700 drugs, the largest number of anterior root arteries
passes to the cervical thickening at the height of C5-
C7, slightly less - to the caudal thoracic segments (at
the height of Th6-Th10). In the thoracolumbar region
(Th10-L2), in the upper cervical segments (C3-C4) the
number of drives is much smaller. The minimum part
falls on the transitional cervical-thoracic region (C3-Th2)
and the lower lumbar segments (L3-L4). Intraorganic
vessels of the spinal cord, belonging to the basin of the
anterior radicular arteries and anterior spinal artery, form
the central part of the arterial system of the spinal cord
and supply blood in the direction from the center to the
periphery of the spinal cord area, which is 4/5 of its
diameter. The remaining 1/5 of the spinal cord, located
mainly in the marginal areas of white matter, feeds
mainly on the perimedullar vascular network, which
in turn receives blood from the posterior radicular and
posterior spinal arteries (they are always larger than the
anterior, but they are almost in diameter twice as thin as
its previous counterparts) [13].

Counting the frequency of active root arteries at the
level of individual segments of the human spinal cord
(400 drugs), K. Jellinger noticed that the lowest frequency
of both anterior and posterior arteries occurs at the level
of C3-Th1-2. On this basis, he suggested that the C8-
Th1-2 segments often represent the anatomical boundary
between the two basins - the subclavian and aortic.

The number of functioning coronary arteries is very
variable. It should be noted that variability is available
within individual vertical basins. In the same case, in the
lower arterial basin there may be 1-2 anterior radicular
(radiculomedular) arteries, while in the upper basin there
may be much more [13].

M. Maliszewski, having studied 50 preparations
of the spinal cord and assessing the location, diameter
and ligaments of blood vessels, identified 7 vascular
areas: upper cervical area (C1-C3), middle cervical area
(C4-C5), cervical thickening (C6-C8), upper thoracic
zone (Th1-Th3), middle thoracic zone (Th4-Th7),
thoracolumbar thickening (Th8-L4) and lumbosacral
zone (L5-Col-3).

boropoguuacekuit JI.K., Cxopomenr O.A. po3misaa-
IOThCS JIBA OCHOBHHUX IIUISXH KPOBOMOCTA4YaHHS CITiH-
HOTO MO3KY, BIAKpHBAaIOYM BiX Iyri aoptu. BepxHiit
OaceliH 13 XpECTOBUMH Ta IHIIMMHU MPOBIIHUMHU TiJIOK
migKmroYndHoro aprepito (a. Vertebralis, a. Cervicalis
ascendens et profundus, intercostalis suprema). The
radicular branches of these arteries provide nourishment
to all cervical and first or second upper thoracic segments
of the spinal cord (upper arterial pool of the spinal
cord). The second way of blood supply is provided by
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segmental branches of an aorta and internal iliac arteries
(aa. Intercostales posteriores, subcostalis, lumbales,
lumbalis ima, ilio-costalis, sacralis lateralis et mediana).
This lower arterial basin of the spinal cord includes all its
segments below Th2. In some cases, at the level of the
lower basin there is only one anterior radiculomedullary
artery - Adamkevich’s artery. This demonstrates that
the isolated G. Lazorthes and J.L. Corbin third, the so-
called intermediate, arterial zone does not always occur.
In addition to these anatomical findings, the feasibility
of dividing the blood supply to the spinal cord into two
basins is also dictated by clinical considerations. At
disturbance of blood circulation in the top arterial pool
tetraparesis usually arises, but quite often at the same
time stem symptoms (myelobulbar defeats) can join also.
The clinical sign of circulatory disorders in the lower
basin is lower paraparesis.

Let’s focus in more detail on the blood supply to the
cervical spinal cord.

According to classical notions, the cervical spinal
cord is supplied with blood by branches from the
subclavian artery basin, namely: spinal artery - paired
(branches of the right and left subclavian arteries),
ascending carotid artery - paired (branches of the right
and left thyroid-cervical trunk from the subclavian trunk
from deep carotid and the highest intercostal arteries -
paired (branches of the right and left costal-cervical trunk
from the subclavian arteries).

Sources of blood supply to the cervical spinal cord
are divided into two groups: intracranial and extracranial.

Intracranial sources are the anterior spinal artery.
The right and left anterior spinal arteries depart from the
intracranial part of the corresponding vertebral artery at
the level of the anterior edge of the occipital foramen,
exit the skull and on the anterior surface of the medulla
at the pyramids connect at an acute angle and form an
unpaired anterior spinal artery. the middle of the furrow.
Thus, on the anterior surface of the lower part of the
brain stem and upper cervical segments, a vascular
rhombus or vascular circle is formed, the upper sides of
which form parts of the vertebral arteries at the junction
with the main artery, and the lower sides are the right
and left cerebral arteries in front of them. connection.
This vascular circle was named by Zakharchenko MA
«Circulus arteriosus bulbaris». The lower part of the
vascular rhombus is located either on the ventral surface
of the medulla oblongata or on the anterior surface of the
cervical segment. And from the vessels of the lower part
of this circle depart the so-called «sulcal» arteries, which
supply blood not only to the structures of the medulla
oblongata, but also the upper cervical segments. Given
this, the described arterial complex, it might be correct to
call «circulus arteriosus myelobulbarisy.

According to Adamkiewicz, thin branches depart
from each vertebral artery, which go to the ventral surface
of the medulla oblongata obliquely down and medially.
Adamkiewicz called these branches vertebrospinal.
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They combine with each other either within the medulla
oblongata, or more often at the height of the 2nd and 3rd
cervical segments. This is how the only anterior spinal
artery is formed here. G. Lazorthes emphasizes that the
anterior spinal artery at the upper cervical level is always
much thinner than depicted in earlier manuals. In addition
to the anterior spinal artery, from the intracranial part of
both vertebrae, sometimes from the inferior cerebellar
arteries, originate two posterior spinal arteries that
run along the posterior surface of the superior cervical
segments [13].

Blood is thought to flow evenly from the right and
left vertebral arteries to the corresponding anterior spinal
arteries, but studies have shown that the contribution of
one of the vertebral arteries is greater.

On direct X-rays, the anterior spinal artery is first
oblique, then it is located strictly along the midline to the
C4 vertebra, where it connects with the ascending branch
of the radicular (radiculomedullary) artery of the cervical
thickening. Another radiculomedullary artery is often
present at this level. In lateral images, the anterior spinal
artery runs along the posterior surface of the arches and
the tooth of the second cervical vertebra, below - along
the posterior surface of the vertebral bodies.

During the upper cervical segments, the anterior
spinal artery retains its lumen, so it directly supplies
blood to the upper cervical segments of the spinal cord.
In addition to the upper cervical segments of the spinal
cord, the anterior spinal arteries also supply blood to the
anterior part of the medulla oblongata, the pyramids, the
lower part of the spinal cord, the posterior longitudinal
bundle, and the sublingual nerve nucleus.

Sometimes in section C1-C4, an additional anterior
radicular artery is identified, which goes along with the
third or fourth anterior radicle.

Extracranial sources are spinal branches (rr.spinales),
which depart from the transverse (cervical) part of
the vertebral arteries, paired deep cervical, ascending
cervical and superior intercostal arteries.

As arule, there are no anterior root arteries in the area
of the first cervical segments. However, the posterior
carotid arteries from the vertebral arteries are suitable for
the upper cervical segments. At the level of the cervical

region, the large anterior root arteries most often depart
from the deep artery of the neck, rather than from the
vertebral arteries, as previously thought.

Thus, the first upper cervical segments receive
blood from the anterior spinal artery. The lower cervical
segments (C4-C8) and the upper thoracic segments
(Th1-Th3) are supplied with blood by two unpaired root
arteries, which go to the right or left and depart either
from the vertebrae or from the ascending carotid artery
and rib-carotid trunk.

The cervical thickening has a dense network of blood
capillaries, especially in the deep part of the anterior
horns. At the level of cervical thickening, each motor
motoneuron is surrounded by a three-dimensional
capillary network. Experimental studies have shown that
the highest blood flow velocity is determined in the area
of cervical and lumbosacral thickenings (VI Klevtsova,
1968).

The number of anterior and posterior radicular arteries
in the cervical spinal cord is quite variable (Table 1) [13].

From the rib-cervical trunk to the left or right there is
a rather large branch, which supplies blood to the lower
segments of the cervical spinal cord. This artery has
the shape of a «hairpiny, it connects with the ascending
branches to the anterior spinal artery. In some cases,
there is a variant of blood supply to the spinal cord by
the anterior radicular (radiculomedular) artery extending
from the thyroid-cervical trunk [13].

F. Schweighofer on 23 corpses by injection of the
vessels of the cervical spinal cord found that the anterior
radicular (radiculomedullary) artery only in one case
departed from the spinal artery. In other cases, it departed
from the deep artery of the neck. Occasionally, he found
a large radiculomedullary artery (up to the cervical
thickening) that receded directly from the left subclavian
artery.

One of those arteries that reach the cervical thickening
sometimes has a larger diameter than the others. As
a rule, such an artery is located lower than the others,
departing from the radicular artery of the thyroid-cervical
trunk, which goes together with the 7th or 8th radicles;
sometimes it passes with the 6th and 7th cervical radicles;
less often this artery is a branch of the vertebral or deep

The number of anterior radicular arteries in the cervical spinal cord, according to the literature

ABTOp Year The average number of arteries | Number of spinal cord samples

A. Haller 1760 31 6
A. Adamkiewicz 1882 7 13
F. Suh, L. Alexander 1939 7 15
M. 1. JIeBaHTOBCHKHI1 1943 27 48
G. Lazorthes 1958 6-8 62
L. Gillian 1958 7-10 20
J. Corbin 1961 5-8 5-8
T. Mannen 1963 5-8 235
K. Jellinger 1966 5 303
D. Bogorodinsky, 1973 5 78
O. Skoromets

F. Schweighofer 1993 1-2 23
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carotid artery. Lazorthes proposed to call this artery
«artery of cervical thickening», by analogy with the
artery of lumbar thickening described by Adamkevich.
This comparison is based on the clinical importance of
the artery, although it is not valid for the diameter and
frequency with which it occurs.

However, the term has not been fixed in the literature.
European and domestic scientists call it differently: as a
Lazort artery, as a cervical thickening artery, as a large
cervical radiculomedullary artery, as a C7-radicular
artery, but always emphasizing its clinical significance
[7,12,13,19, 21].

Japaneseresearchers on sectional material (87 corpses)
found a total incidence (88.5%) of a special artery, which
she called the «additional ascending artery of the neck»,
which originates from the subclavian artery behind the
anterior ladder muscle and lies on the brachial plexus [
21]. This study is consistent with their previous studies,
in which this artery was detected in 86% of cases. The
discharge and topography of this artery presented in this
study correspond to the vessels previously described as
the «unknown branch» or «deep ascending artery of the
neck.» On 154 sides (88.5%), the additional ascending
artery of the neck extended from the subclavian artery
behind the anterior ladder muscle. Among them: this
artery departed as a separate artery on 105 sides, or as
a common trunk with a rib-neck trunk on 31 sides, with
a transverse artery of the neck on 16 sides, or with them
both on 2 sides. On 69 sides of 174 sides (39.7%) the
additional ascending artery of the neck formed a common
trunk with a rib-neck trunk medially from the anterior
ladder muscle or behind it on 44 sides (25.3%), or with a
transverse artery of the neck ( type B or C, according to
Outi) behind the anterior ladder muscle or laterally from
it on 20 sides (11.5%). Rarely, an additional ascending
artery of the neck formed a common trunk with the
rib-neck trunk or with the transverse artery of the neck
medially from the muscle or behind it (3 sides, 1.7%), or
from the thyroid-neck trunk (2 sides, 1.1%). This study
showed that the additional ascending artery of the neck
gives branches to the 6th and / or 7th cervical roots of
the humeral plexus. These branches are considered as
characteristic or important arteries departing from the
original artery [21].

Thus, the literature on the blood supply to the spinal
cord is small, outdated and contradictory [17], which
requires further study. And the current terminological
confusion regarding the names of the arteries that
supply the spinal cord, including the cervical region [7,
12, 13, 19, 21], is due to the significant variability of
radiculomedular arteries in this area in number, diameter
and location [13]. And this is also a serious problem that
needs to be solved.

CONCLUSIONS
1. Literature data covering in detail the current
aspects of blood supply to various parts of the spinal cord
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are insufficient, and these sources date mainly to the 60-
70s of last century. These gaps are the cause of unresolved
problems of etiology, pathogenesis and clinical course of
spinal ischemic strokes, including cervical localization,
and need further study.

2. The current terminological confusion regarding
the names of the arteries that supply blood to the spinal
cord, in particular its cervical region, is explained by the
significant variability of the radiculomedullary arteries of
this area in number, diameter and location. And this is
also a serious problem that needs to be solved.

3. To make an angiotopic diagnosis it 1is
necessary to take into account not only anatomical but
also physiological and pathophysiological aspects of
regulation and compensation of cerebral circulation,
because in connection with the existence of arteriovenous
anastomoses in this area, arterial myelobulbar
anastomoses, robbery phenomena are formed and distant
foci of ischemia appear, including both the spinal cord
and the brain.
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AHATOMISI KPOBOIIOCTAYAHHS CIIMHHOI'O MO3KY. Orsig
Yepusak B.A., lllesuenxo 0.0., 3openxo O.B., /leson M.M., Ceniéanoe C.C., I oninko B.M.

Hayionanonut meouunuii ynisepcumem imeni O.0. Boeomonvys, Kuis, Ykpaina
masha_levon@mail.ru

AKTyaJabHicTb. TpaguiiiiHa cxemMa KpOBOIIOCTa4aHHs CIIMHHOTO MO3KY, copMoBaHa y 60-70 pokax MHHYIIOTO CTOJITTS, HE Bij-
HOBiJlae maroreHe3y OararboX HEBPOJIOTTYHUX PO3NIaJAiB 3 OOKY CIIMHHOTO MO3KY. TakoX € Hey3roUKeHICTb Y TePMIHOJIOTIi: Ha3BH ap-
Tepiii, o 3ycTpivaroThes B poOOTaX XipypridHOTO Ta HEBPOJIOTIYHOTO HANPSAMIB, HE BIANIOBINAIOTH Ha3BaM MiXHAPOAHOI aHATOMIYHOT
HOMEHKJIaTypH. ToMy cbOrosiHi 11e MUTaHHsA NOTpedye TOAATKOBOTO aHATIi3Y.

Mera: y3araJbHUTH BiIOMOCTI Pi3HUX aBTOPIB IOA0 KUIBKOCTI CITMHHOMO3KOBHX T'UJIOK Ta iX po3raiyxeHb, Tornorpadii, KpoBoro-
CTa4aHHS KOXXHOT'O CErMEHTY CIIMHHOTO MO3KY, IIPOaHali3yBaTH iHMBIlyalbHy MiHJIUBICTb JUKEpPEJ KPOBOIIOCTa4YaHHs CIIMHHOTO MO3KY.

Marepiaan Ta MeToau. AHaii3 HayKOBUX ITyOJiKaIliif B MiDKHApOIHII eNeKTpOHHIN HaykoMeTpuuHii 6a3i nannx PubMed 3a kiro-
qoBUMH ciioBaMu 3a niepion 2000-2018pp. Ta crmiBcTaBieHHS IUX JaHUX 3 ysaBamu 1760-1993 pp.

Pe3yabrar. 3MiHWINCS YSBICHHS PO CTPYKTYypHY OpraHizallifo KpOBOIOCTaYaHHsS CIIMHHOIO MO3KY. 3TiJJHO CyYacCHHUX J[aHUX,
BHYTPIITHBOYEPEIHI JDKepera, a camMe: IepeIHs Ta 3aJHi CITMHHOMO3KOBI apTepii, KpOBOIIOCTAYaI0Th TLIEKU BEPXHI MINIHI CErMEHTH
CIIMHHOTO MO3KY, a PEIITa CETMEHTIB — HIKHI IIHIHI, TPYIHi, MOMEPEKOBi, KPHKOBI Ta KyIIPUKOBI — KPOBOIIOCTAYAIOTHCS 13 IO3a4eper-
HUX JDKEpell, a caMe BiJl T'JIOK IMiJKII0UYNYHOT apTepii Ta cerMeHTapHHUX TiIOK aopTu. B Hamr yac rmo3auepernHi jokepesia BBaXKAIOThCS
OCHOBHHMH B KPOBOIIOCTa4aHHI CIMHHOTO M03y. ChOTOIHI BiZIOMO, 110 TIEPEIHS Ta 3a/IHI CTUHHOMO3KOBI apTepii € MepepBHUMH 1 HE
MOXKYTh 3a0€3[e4YNTH KPOBOMOCTAYaHHsI CIIMHHOTO MO3KY, SIK IIPO Ie AyMasli paHilie. 3arajJbHUil IUIaH apTepialbHOr0 KPOBOIOCTA-
YaHHS CIIUHHOTO MO3KY MOXKHA IIPEACTABUTH y BUIVILI CYKYIHOCTI OacelHIiB IepeHixX i 3aJHiX KOPIHIEBHUX (PaauKyIOMETYIIPHUX)
aprepiii. [lepeanix KopiHIeBUX apTepiii 4-8, a 3axHix 15-20, BiAMOBiAHO, B3AOBXK CIIMHHOTO MO3KY B HOTO BEHTPAJILHOMY 1 IOPCATLHOMY
BIZ/TIIaX YTBOPIOETHCS TAKe JK YHCIIO apTepialibHUX OaceiHiB. Mk My OGaceliHaM¥ HasBHI aHACTOMOTHYHI 3B’SI3KH, SIKI HE 3aBXKIN
¢yHkIionansHO OBHOLIHHI. KokeH 3 1ux OaceiHiB MOCTa4aeThes OKPEMOIO paJnuKyJIOMEAYIIIPHOIO apTepieto. KoxHa Taka aprepis
JKMBUTH HE OJTUH, & KiJIbKa CETMEHTIB CITUHHOTO MO3KY. UHCIIO 1 piBHI MiX0My 10 CIIUHHOTO MO3KY PaMKYJIOMEIYIIPHUX apTepiid, 0CO-
ONMBO TIEpeNHIX, BIAPI3HAIOTHCS 3HAYHOIO 1HANBIyaIbHOIO MIHIIUBICTIO. [IpoaHani3oBaHo, sSIK MiHSUTUCS YSBICHHS ITPO BACKYJISPU3AIIII0
mmitHOTO Biminy. B pi3Hi yacu BiIOMOCTI Ipo KiJIbKiCTh apTepiii, siki KpoBOMOCTaYaly el Bijaii, cyTTeBo Bigpizusumcs: y 1760 p.
BBakasiocs, mo e 31 aprepis; ay 1882-1939 pp. — Beboro 7;y 1943 p. — 27,y 1958 p. — 6-8; y 1958 p. — 7-10; y 1961-1963 pp. — 5-8;
y 1966-1973 pp. — 5;y 1993 p. — 1-2 aprepii. Taki pi3Hi BIZOMOCTI PO BACKYIAPHU3ALII0 CIHHHOTO MO3KY € HACHIKOM 3HAYHOI 1HUBI-
JlyabHOT MiHJIUBOCTI.
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Chemyak V.A., Shevchenko O.0., Zorenko O.V., Levon M.M., Selivanov S.S., Holinko V.M.

BucnoBku. HenoBHoTa cy4acHHUX 3HaHb [IPO KPOBOIIOCTAYAHHSI CIIMHHOTO MO3KY € IPUYHHOI0 HEBUPIIICHOCTI pobiieM eTionorii,
MIaTOreHe3y Ta KIIHIYHOrO Mepediry CHiHANBHHX IMIeMIYHUX IHCYNIBTIB, 30KpeMa IepBiKalbHOT JToKami3amii. IcHyroua Tepminonorigna
IUTyTaHUHA [IO/I0 Ha3B apTepiid, SKi KPOBOMOCTAYAIOTH CIIMHHUN MO30K, 30KpeMa HOoro IMITHAHN BiAJI, OSICHIOETHCA 3HAYHOIO Bapia-
OCTIBHICTIO PAJUKYTIOMEIYSIPHUX apTepill i€l 30HH 32 KUTBKICTIO, AiaMETPOM Ta MICIIEM BIIXOMKEHHs. Y 3B’SI3KY 3 iCHYBaHHSAM Y i
30HI apTepio-BEHO3HUX aHACTOMO3iB, apTepialbHUX MI€I00YIEOAPHUX aHACTOMO3iB, CYMIKHUX 30H KPOBOTIOCTaYaHHS, YTBOPIOIOTHCS
(heHoMeHn 0OKpaaHHs Ta 3 SIBISIOTHCS JUCTAHTHI BOTHHMINA ilIEMii, 0 BKJIIOYAIOTh SIK CIIUHHUM, Tak i roloBHUN M0o30K. Tomy juist
MIOCTaHOBKH aHT10TOIIYHOTO JiarH03y 000B’SI3KOBHUM € BpaxXyBaHHS HE TUIBKHM aHATOMIYHUX, aje i (i3ionorivHuX Ta narogizionoriqyanx
ACIEKTIB peryJsiLii Ta KOMIeHcalii CIMHHOMO3KOBOTO KPOBOOOITy.

KorouoBsi ciioBa: Backynsipu3aliist CHMHHOTO MO3KY, ITMHHMI BiIUI, pPaANKYIIO-MeTyIsIpHI apTepii

AHATOMMUSI KPOBOCHABXEHUSI CIIMHHOI'O MO3TI'A. O630p
Yepuak B.A., lllesuenxo E.A., 3openko E.B., J/Ieeon M.M., Cenrusanoe C.C., I'onunxo B.H.

Hayuonanvnuiii meouyurnckuit ynueepcumem umeru A.A. Bocomonvya, Kues, Ykpauna
masha_levon@mail.ru

AKTyaJabHOCTB. TpaJuIMOHHAs cXeMa KPOBOCHA0XKEHHsI CITMHHOTO Mo3ra, chopmupoBanHas B 60-70 rogax mpouuioro Beka, He
COOTBETCTBYET ITaTOr€HEe3y MHOTHX HEBPOJIOTMYECKHX PACCTPOHCTB CO CTOPOHBI CIIMHHOTO MO3ra. Takke eCTh HEeCONIaCOBAaHHOCTH B
TEPMHUHOJIOTUH: HAa3BaHUS apTEepUii, BCTpEYarouecs B paboTax XUPyPrudecKoro 1 HeBPOJIOTHYECKOro HalPaBICHUH, HE COOTBETCTBY-
10T Ha3BaHUSIM MeXXIyHapoJHOH aHATOMUYECKOH HOMEHKIATYpHl. [109TOMY cerois 3ToT Borpoc TpeOyeT TOMOIHUTEIHHOTO aHAIN3.

Heab: 0600mUTE CBEIEHUS Pa3HbIX aBTOPOB IO KOTMYECTBY CIIMHHOMO3IOBBIX BETBEH M MX pa3BETBICHUH, Tomorpaduu, Kpo-
BOCHAO)KEHHE KaXKJOTO CerMEeHTa CIIMHHOTO MO3T'a, IIPOaHAIN3UPOBATh HHANBHUIYAIbHYIO H3MEHUYNBOCTh HCTOYHHKOB KPOBOCHA0KEHHS
CIMHHOTO MO3Ta.

MarepuaJjibl 1 METOABI. AHAJIN3 HAYYHBIX TyOIMKALUi B MEX1yHAPOIHOH SJIEKTPOHHOM HayKoMeTpuueckoi 6a3e nanusix PubMed
110 KJII0YEBBIM ci10BaM 3a nepuop 2000-2018pp. u conocraBieHue 3TUX JaHHBIX ¢ npeacTaBiaeHusamu 1760-1993 rr

Pesyabrar. M3MeHnnuch npeacTaBiaeHHs O CTPYKTYPHOH OpraHM3alud KPOBOCHAOXKEHMSI CIMHHOTO Mo3ra. CorlacHO COBpEMEH-
HBIM JJAHHBIM, BHYTPUUEPEITHbIE HCTOYHHUKH, 8 IMEHHO: ITepeIHs U 33IHIE CITMHHOMO3TOBBIC apTEPHH, TUTAIOT TOJIBKO BEPXHHUE HIeii-
HBIE CETMEHTHI CIIMHHOTO MO3Ta, a OCTaJIbHBIE CETMEHTHI — HIDKHHE IICHHbIE, TPYJHbIC, MOSICHUYHbIE, KPECTIOBBIE U KOITYUKOBBIC —
KPOBOCHA0XKAIOTCSl BHEUSPEITHHIMU MCTOYHMKAMH, @ HIMEHHO OT BETBEH MOIKIIOUMYHON apTepuH U CErMEHTapHBIX BeTBeil aopThl. B
HACTOSIIIIee BpeMs BHEUCPEITHbIE HCTOUHUKN CIUTAIOTCS OCHOBHBIMHU B KPOBOCHA0EHHHU CITMHHOTO M03ra. CerofHs H3BECTHO, YTO Iie-
PEAHSA U 331HUE CIIMHHOMO3TOBBIE aPTEPUH SIBJISIOTCS IPEPHIBUCTBIMU U HE MOTYT 00€CIIEUUTh KPOBOCHAOKEHNE CITMHHOTO MO3ra, KaK
006 sToM jymanu panbire. OOmuil IaH apTeprabHOTO KPOBOCHAOKEHHST CITMHHOTO MO3Ta MOXXHO MPEJICTaBUTh B BUJIE COBOKYITHOCTH
0acceifHOB MepeHNX U 3aJHUX KOPEIIKOBBIX (PaauKyIOMEyIsIpHUX) apTepuil. [lepennux kopemkoBbix aprepuid 4-8, a 3aanux 15-20,
COOTBETCTBEHHO, BJIOJIb CIIMHHOTO MO3Ta B €r0 BEHTPAIFHOM U JIOPCAIBEHOM OT/eNIaX 00pa3yeTcs Takoe jKe YMCIIo apTepHalbHbIX Oac-
ceitHoB. Mexay aTuMH OacceliHaMi MMEIOTCSl aHACTOMOTHYECKHE CBSI3H, HE Beerna (GyHKIIMOHATIBHO TTOTHOICHHBIE. KaxKablii n3 aTHx
OacceliHOB cHaOKaeTCsl OTACIBHON paJuKyIoMeay/sIpHOto apTepueil. Kaxaas Takas aprepust IuTaeT He OJJMH, 8 HECKOJIBKO CErMEHTOB
CIMHHOTO Mo3ra. UNCII0 ¥ YPOBHH IIOAXOJa K CIHHMHHOMY MO3TY PaAHKYJIOMENYISIPHUX apTepHil, 0COOCHHO IEPeIHHX, OTIMIAIOTCS
3HAYUTETBHON MHIUBUIYaNbHOH H3MEeHINBOCTHIO. [IpoaHann3npoBaHo, Kak MEHSIMChH PECTABISHHS O BaCKyIApHU3aIMH MIEHHOTO OT-
nena. B pa3Hoe BpeMsi CBElICHHS O KOJIMYECTBE apTepHid, KPOBOCHAOKAIOIIHMX ATOT OT/E, CYIIECTBEHHO OTINYAIKCE: B 1760 cunTanocs,
4T0 3710 31 aprepus; a B 1882-1939 . — Bcero 7; B 1943 — 27, B 1958 — 6-8; B 1958 — 7-10; B 1961-1963 rT. — 5-8; B 1966-1973 1. — 5;
B 1993r. — 1-2 aprepun. Takue pa3Hble CBECHUS O BaCKYJISIPU3AINY CIIMHHOTO MO3T'a SIBJISIFOTCS CJISICTBHEM 3HAYUTEIIBHON HHIIMBHLY-
abHOI N3MEHUYHBOCTH.

BuiBoabl. HemoiHoTa COBpEMEHHBIX 3HAaHMK O KPOBOCHAO)KEHMM CIIMHHOTO MO3ra SIBJIAETCS MPUYMHONW HEPELUICHHOCTH MpobieM
STHOJIOTHH, TIATOTeHe3a ¥ KIIMHUYSCKOTO TeUCHNS CIIMHAIBHBIX NIIEMUYSCKUX MHCYIBTOB, B YACTHOCTH IIEPBUKAIBLHON JTOKAIH3aIUN.
CymecTBylomasi TEpMHHOJIOTHUECKAs TyTaHUIIA OTHOCUTENLHO Ha3BaHUI apTepuii, KPOBOCHAOKAIOMIMX CIIMHHON MO3T, B YaCTHOCTH
€ro IEeHHBII 0T/Iel, 0OBACHICTCS 3HAUUTEIILHOW BapHaOeIbHOCTBIO PAANKYIOMEYIIPHUX apTepHid 3TOI 30HBI O KOJIHIECTBY, THaMe-
TPy ¥ MECTY OTXOX/ICHUS. B CBSI3M C CyIiecTBOBaHHEM B 3TOH 30HE apTePHO-BEHO3HBIX aHACTOMO30B, apTePHUATbHBIX MUENIO0YIE0apHIX
AQHACTOMO30B, CMEXHBIX 30H KPOBOCHAOKEHHs, 00pa3yloTcss (PeHOMEHBI OOKpa/bIBAHHS U IMOSBIISIIOTCSI OTAAICHHBIC OYark HIIEeMUH,
BKJIIOYAIOIIHE KaK CIMHHOM, TaK U TOJOBHOM MO3T. I103TOMY AJIst HTOCTaHOBKH aHTHOTOIIMYECKOTO JHATrHO3a 00S3aTeNbHBIM SIBISETCS
y4eT He TOJIbKO aHATOMUYECKHX, HO U (PM3HONOTHYECKUX U MAaTO(QU3HOIOrNYECKHX aCMEKTOB PETYISINU U KOMIIEHCAIIMH CITHHHOMO3-
TOBOTO KPOBOOOPAIICHYS.

KuroueBble ci10Ba: BaCKyIApH3aIys CIIMHHOTO MO3Ta, IEHHBIH OT/IeN, PaAUKYI0-MeIyIUIIPHBIC apTePUHL.
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Relevance. According to the modern realities of hostilities in the East of Ukraine, the medical community has grown a request for
information about the nature of the most dangerous defeats of the participants of the Joint Forces Operation (JFO) in Donbass.

Objective: analysis and generalization of the nature of heart injuries received during the hostilities in the East of Ukraine, the stages
of medical support of such wounded.

Materials and methods. Analysis of scientific publications in scientific journals of Ukraine by keywords for the period 2014-2018.

Results. The nature of injuries among participants in the JFO has been analyzed. The first place is occupied by injuries of blood
vessels with bleeding (60%), 2 - pneumothorax (34%), and 3 - airway obstruction (6%). All this can be combined and supplemented by
damage to the nervous system and other organs. In the conditions of the modern war in Donbass, shrapnel injuries (50.5%), bullet wounds
(25.3%) and closed injury (20.3%) are considered frequent types of injuries. The classification of heart injuries, clinical symptoms, the
levels of support for such a wounded are described: first aid at the prehospital stage («golden minutes») on the battlefield, qualified
medical assistance («golden hour»), specialized medical care in a hospital. Post-traumatic stress disorders have been described that last

from one to 6 months and require complex treatment.

Conclusion. According to NATO’s new military medical doctrine, «an effective and reliable medical support system contributes to
maintaining the trust of the military and the general public in the army and its political leadership.»
Key words: combat trauma, injury to the heart and blood vessels, stages of medical support, treatment of the wounded.

Relevance. According to the modern realities of
hostilities in the East of Ukraine, the medical community
has grown a request for information about the nature of
the most dangerous defeats of the participants of the Joint
Forces Operation (JF) in Donbass.

Objective: analysis and generalization of the nature
of heart injuries received during the hostilities in the
East of Ukraine, the stages of medical support of such
wounded.

MATERIALS AND METHODS

Analysis of scientific publications in scientific journals
of Ukraine by keywords for the period 2014-2018.

RESULTS

Heart injury is an injury to an organ caused by
mechanical forces (a blow with a blunt or sharp object, an
explosive wave, building materials, a fall from a height, a
car accident, and a variety of weapons during hostilities).

In peacetime, injuries to the heart and great vessels
are very rare, but in wartime, their number increases
significantly [6]. Such injuries are extremely life-
threatening and require immediate and qualified surgical
care. Among the most dangerous lesions of the participants
of the Joint Forces Operation (JFO) in Donbas, blood
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vessel injuries with bleeding are in the first place (60%),
pneumothorax is in the second place (34%) and airway
obstruction is in the third place (6%) [3]. All this can be
combined and supplemented by damage to the nervous
system and other organs [10].

Terminology

In the conditions of modern war in Donbass the most
frequent types of injuries are considered shrapnel lesions
(50.5%), bullet wounds (25.3%), and closed injuries
(20.3%) [5]. Closed heart injury is damage to the heart
by a traumatic object that can occur under the action of
various solids on the chest (fist, stone, wood, building
materials, moving vehicles, earth or asphalt when falling
from a height, steering wheel in a car accident) without
significant skin damage covers. Blunt trauma leads to a
heart attack, regardless of whether the skin is damaged.
The slightest damage to the heart in blunt trauma is
manifested only by molecular changes and is defined as
a cardiac commotio.

Severe blunt trauma to the heart can have
consequences similar to an acute myocardial infarction
or be accompanied by a heart rupture. Blunt heart injury
accounts for 70% of all injuries to this organ [9].

At contusion owing to the action of a traumatic
subject, there are hemorrhages in a myocardium, under
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Term

Definition

Closed heart injury:
e  cardiac commotio
e  contusion
e  cardiorrhexis

heart damage caused by a blunt object on the heart (compression, shock, fall
from a height, car injury, blast wave)
damage to heart structures at the molecular level

accompanied by partial tears and hematomas in the myocardium

penetrating damage to the outer walls of the heart, heart septa or valves

Open heart injury:
e  damaged by a bladed weapon
e damaged by a firearm (gunshot
wound to the heart)

heart damage caused by bladed weapon or firearms
stabbed or cut heart wound (knife, finch, bayonet, bayonet, sharpener, etc.)

heart damage resulting from the action of firearms (bullet, fragment, shot)

Combined heart injury

Simultaneous damage to the heart and other organs (stomach, lungs, liver)

Polytrauma

Simultaneous traumatic injury to several body systems

Penetrating heart wound

Penetrates the heart cavity:
a) blunt wound, having only an input channel,
0) perforated wound, having an entrance and an exit

Nonpenetrating heart wound

myocardium

Does not penetrate the heart cavity, but can injure the pericardium and

an epicardium or subendocardial. There may be ruptures
of muscle fibers, bleeding from damaged coronary
vessels. Hematoma can constrict the coronary artery
with the development of acute myocardial infarction
(up to 6%). Sometimes the intima of the coronary artery
is damaged and local thrombosis occurs. Cardialgia of
varying severity and arrhythmia may occur. The most
severe closed heart injuries are accompanied by rupture
of external or internal structures of the heart and account
for up to 31% of all closed heart injuries [1]. With closed
heart injuries, there is an underestimation of the severity
of the lesion.

Penetrating heart injuries

When the heart is injured by a bladed weapon (knife,
bayonet, bayonet, etc.) there is a stab or cut wound on the
skin of the chest or abdomen, but the size of the external
injury does not correlate with the severity of the heart
itself. At heavy penetrating damages of heart and great
vessels, there is bleeding into a pericardial cavity. This
causes cardiac tamponade with the risk of developing
acute heart failure (with a hemopericardium volume of
150-200 ml) or cardiac arrest (with a hemopericardium
of 450-500 ml). In the presence of a wide source of
blood from the pericardial cavity, there is a rapid massive
blood loss with a clinical picture of internal bleeding and
hemorrhagic shock.

A gunshot wound has either only an entrance or an
entrance and exit hole on the outer skin. The absence of
an exit hole indicates a blind injury to the body, but for
the heart, it can be both blind and penetrating.

At the combined trauma of the heart, the lungs are
most often damaged. Traumatic injury to other organs
can greatly change the clinical picture of heart injury
due to additional sources of bleeding, pneumothorax,
increased traumatic shock. When several or all organs
are damaged, polytrauma occurs, which is most
common when falling from a height, or auto trauma,
barotrauma by an explosive wave. In such cases, there
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is also a risk of underestimation of damage to the heart
and great vessels.

70% of battle casualty have bleeding limb blood
vessels and need an immediate apply a tourniquet
(«golden minute»). For example, when a femoral artery
ruptures, uncontrolled blood loss leads to hemorrhagic
shock in 25 seconds. The peculiarities of the wounds
in the modern war in eastern Ukraine are that among
the wounded, mine, and explosion damage by spalls
predominates simultaneously in many parts of the body.
Because the victim may be unconscious and in the «under
the gun zoney, first aid can be catastrophically delayed
and this leads to dangerous blood loss.

Classification of heart injuries

Heart damage is divided into injuries and closed
trauma (commotio, contusion, and rupture). Heart injuries
are penetrated and non penetrable, blind and through,
knife and gunshot wounds, isolated and combined [3].

Bullet wound forms a wound canal, a zone of tissue
necrosis, and a zone of molecular shock. A bullet (shard)
can pull pieces of clothing into the wound canal. The
entrance of a gunshot wound on a body sometimes
happens considerably distant from a site of heart that
does not promote early diagnosis.

In penetrating stab wounds to the heart, the entrance
can also be distant from the projection of the heart. The
cut edges of the wound fall off and adapt well, so there is
almost no external bleeding.

Heart contusion is the result of a blunt object, so the
external signs of injury may not correspond to the severity
of heart damage and only after electrocardiographic
examination can detect signs of acute myocardial
infarction.

Occasionally, a blunt trauma, especially due to sudden
braking of the car in a car accident, causes a rupture of
the descending thoracic aorta at the site of its anatomical
fixation by an arterial ligament. Damage to the main
arteries and veins can accompany any heart injury.
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The traumatic heart injury can include such damages:

1) outer walls of the heart;

2) septa of the heart (ventricular and atrial);

3) coronary vessels;

4) valvular apparatus of the heart;

5) conduction system of the heart;

6) great arteries and veins.

Clinical symptoms

With a heart injury, the patient’s condition is severe or
critical, so there is little time for examination, diagnosis,
and first aid. The wounded may be conscious or
unconscious. He has tachycardia, arrhythmia, and drops
in blood pressure (weak pulse).

First aid

According to modern military medical doctrine,
medical care is provided on a multilevel basis, which
distinguishes pre-hospital and hospital stages [2,8].

The pre-hospital stage has a basic level, which
includes first aid and pre-medical care, which in some
cases is provided in the form of self- and mutual aid. This
is the «golden moment» on which the life of the wounded
may depend. On the battlefield, a certain sequence
should be followed in the actions of fighters in the event
of injuries:

— the first priority is to help the wounded,

— the second priority is to prevent new injuries,

— the third priority is to complete the combat mission.

Since the soldier may be in the area «under fire», the
victim should be moved to the «zone of relative safety»,
which is not directly shot, and after first aid (tourniquet,
bandage, hemostatic agent, analgesic, immobilization by
improvised means) ensure immediate evacuation from
the battlefield to a nearby battalion medical center or
stabilization point for first aid by emergency specialists.
This assistance may include transport immobilization
with regular tires, administration of plasma substitutes,
injection of an antibiotic to prevent early infection, and
subcutaneous administration of tetanus toxoid (1.0 ml).
The wounded with prolonged bleeding and critical blood
loss are separated from others and evacuated to a military
hospital first. For each victim get «Primary patient card
(form 100/0)». Control and additional correction of these
measures are continued during the immediate evacuation
of the victim to the nearest hospital (inspection of the
tourniquet and bandage, removal of foreign bodies
from the upper respiratory tract, drainage of intense
pneumothorax, anti-shock measures).

According to the head of the medical service of the
Ministry of Defense of Ukraine Andriy Verba, in the first
period of the anti-terrorist operation, there was a lack of
equipment for the evacuation of the wounded and low
quality individual first aid kit, which included an obsolete
tourniquet, naflubin, and a bandage. The new first-aid kit
(first level IFAK) includes 15 positions, among which
there is a hemostatic (Cellos), a CAT or SOFT turnstile,
a nasopharyngeal tube (the size of a fighter), a HALO
occlusive dressing, a decompression needle to relieve
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intense pneumothorax, a set of tablets (75 diclofenac
mg, paracetamol 500 mg, ceftriaxone 500 mg), anti-burn
hydrogel bandage, and also tactical scissors [2].

According to modern military medical doctrine, a
«golden houry is allocated, during which the wounded
must be given first aid by a doctor or paramedic, and
within 4-6 hours - qualified or highly specialized care.
For patients with heart injuries, such care is almost
always delayed.

Qualified doctor s assistance

In the conditions of hostilities in the East of Ukraine,
qualified assistance in most cases is provided by the
doctors of the medical company of the brigade. The
severity of the patient’s condition is explained by the
presence of traumatic shock, acute internal bleeding,
sometimes with cardiac tamponade, acute heart failure due
to injury of the valve apparatus, heart rhythm disorders,
as well as possible damage to neighboring organs, for
example, lungs, liver, great arteries and veins, middle
caliber (intercostal and internal mammary arteries). With
a simultaneous injury to the lung, tense pneumothorax
and severe breathing disorders can develop very quickly.

If the doctor examines the victim immediately after
being wounded in the chest, then the first question to
which he must answer himself - does the patient have
a heart injury? To answer this question, one should be
guided by Beck’s triad: a wound in the projection of the
heart, cardiac tamponade, internal bleeding. The clinical
symptoms of this triad can be confirmed by examining
the patient:

1) hypotension and tachycardia with a paroxysmal
pulse, which becomes weak or disappears upon
inhalation;

2) cyanosis and swelling of the cervical veins, if there
is no hypovolemic syndrome (central venous
pressure of about 150 mm Hg. Art.)

3) a large heart (percussion), weakened tones
(auscultatory).

Ifa heart injury is suspected, it is necessary to organize
careful, but rather, transportation of the victim to the
nearest surgical department, and in combat conditions
- to a deployed military mobile hospital, or a district
(city) hospital, where reinforcement groups from among
military surgeons take part in the treatment. This is the
second level of qualified medical care, which should
be carried out within 60 minutes after injury («golden
houry).

In the medical company of the brigade, or in local
hospitals, triage and evacuation of casualties is a
priority. Among them are the wounded with signs of
external bleeding and the wounded with signs of internal
bleeding, who are evacuated in the first place. The long-
term effect of the tourniquet may result in irreversible
ischemia of the limb; in such cases, it is forbidden to
remove the tourniquet, even temporarily. These victims
are evacuated secondarily, or a limb is amputated on the
spot.
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Specialized medical care

This is the third level of surgical care that is now
provided in one of three frontline multidisciplinary
hospitals:

1) Military Medical Clinical Center of the Northern

Region (Kharkov).

2) a military hospital in Dnipro,

3) Regional Clinical Hospital. I.I. Mechnikov (metro

station Dnipro).

In these multidisciplinary hospitals and hospitals,
the wounded are allocated, in need of previous intensive
care, and who are given surgical care after stabilization.
The wounded, who undergo surgery on urgent grounds,
are sent to the operating room. Another group consists
of those wounded who can be operated on for delayed
indications: pulsating hematomas, arteriovenous fistulas,
amputation of dead limbs. If possible, one should strive
for early restorative methods of vascular treatment (end-
to-end anastomosis).

If a patient is taken to a hospital or appropriate
hospital with suspected heart injury, then he should be
immediately submitted to the operating room, especially
if there are symptoms of internal bleeding, cardiac
tamponade and tension pneumothorax.

The necessary diagnostic procedures, such as:
history, examination of the patient, determination of
blood group and Rh belonging, laboratory tests, ECG
and echocardiography should be performed without
delaying surgical intervention. In the absence of a critical
condition of the patient and doubts about the diagnosis,
preoperative examination may include chest x-ray,
ultrasound, abbreviated blood count, and ECG.

Anamnesis. Determine the mechanism of injury
and localization of wounds, the period of time that has
passed after the injury, external blood loss, the presence
of hemoptysis, crying of the patient.

Examination. Find out the state of consciousness
(fear, agitation, stupor, coma), the general condition
of the patient (satisfactory, severe, agonal), skin color
(pale, cyanosis), respiratory rate and the presence of
hemoptysis, pulse rate and blood pressure level, intensity
of heart sounds, splash blood in the pericardium,
wheezing in the lungs. Palpate to check for subcutaneous
emphysema (pneumothorax), percussion tympanitis,
or dullness over the lungs (hemothorax). Significant
enlargement of the liver may indicate severe heart failure
or cardiac tamponade.

Instrumental diagnostic methods

The best of them should be considered ultrasound,
which is atraumatic and gives maximum information
in the shortest time. In patients with blunt trauma to the
heart, electrocardiography can be of significant value.
Chest radiography is also desirable, but in the horizontal
position of the patient its value decreases.

Diagnostic puncture can be performed to diagnose
hemopericardium, hemothorax and pneumothorax, if it
does not delay the operation. Partial aspiration of blood
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from the pericardium and air from the pleural cavity
may temporarily improve hemodynamics. Liquid blood
should not be aspirated from the pleural cavity, as this
will increase bleeding, and during surgery this blood can
be used for reinfusion without the need for group and
rhesus affiliation.

Bronchoscopy and laparoscopy can be performed
after cessation of bleeding from the heart and main
vessels, or with symptoms of asphyxia.

Thoracoscopy for heart injuries is impractical, as
it takes a long time and does not provide benefits in
treatment.

Laboratory tests provide important information about
the amount of blood loss (hemoglobin, hematocrit, blood
protein), the state of its coagulation, blood type and
rhesus affiliation.

Treatment

At injuries of heart and main arteries surgical
treatment according to vital indications is always shown.
60-70% of deaths among OOS fighters were due to
bleeding. In cases of heart attack due to blunt trauma,
the victim is transported and treated according to the
principles of acute myocardial infarction. The wounded
man is intubated in the heart and transferred to artificial
respiration. If necessary, support hemodynamics with
sympathomimetics (dopamine, dobutamine), but do not
raise blood pressure above the minimum allowable, so as
not to increase bleeding. If in doubt about the choice of
surgical access, it is best to use a left thoracotomy in the
IV-V intercostal space. If necessary, this access can be
extended to the right with a cross section of the sternum
(branded access). Extended transverse access allows
you to control all four chambers of the heart, the main
vessels, both lungs and their pleural cavities.

Reaching the pericardial sac, the surgeon opens it
wide along the phrenic nerve, sucks the liquid blood
into a sterile vessel with an anticoagulant for reinfusion,
which is performed by an anesthesiologist. Having
established the location of the heart wound, the surgeon
covers it with the finger of his left hand and stops further
bleeding. When this is successful, further surgical action
can be not forced, but give the anesthesiologist some
time to stabilize hemodynamics and respiration. The
surgeon applies sutures with his right hand (preferably
with an atraumatic needle) and is tied by an assistant.
Next, control other sources of bleeding (intercostal and
internal thoracic arteries), detect and suture lung wounds,
perform a sequential audit of all available tissues, remove
blood clots. The wound is washed and drainage tubes
are installed in each of the open pleural cavities and in
the pericardium. The surgical wound is closed in layers.
Intensive care and surgical treatment of concomitant
lesions, reposition of bone fragments. If necessary,
resort to re-surgical treatment of the wound to eliminate
complications: hematomas, purulent swellings.

Almost all gunshot wounds end in suppuration,
severe pain, osteomyelitis, vascular and nerve damage.
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An untreated wound with a bullet or splinter, starting at
six o’clock, causes purulent complications and sepsis.
All combat wounds should be drained.

Combat injuries of the heart and blood vessels
can be complicated by hemorrhagic shock,
disseminated intravascular coagulation syndrome,
general intoxication, renal and hepatic failure, acute
cardiovascular failure, generalization of the infection
with the transition to sepsis, the spread of infection to
the vessel.

Post-traumatic stress disorder (PTSD)

The consequence of a favorable option for the
treatment of wounded and injured during hostilities may
be PTSD [4]. This is a delayed and prolonged reaction
to an extreme traumatic event that is threatening or
catastrophic. Constant companions of PTSD — depression
and anxiety. In addition, psychologists pay attention to
the following manifestations:

— flash backs — obsessive re-memories of extreme
events that cause difficult emotional experiences,
repeated nightmares about past events;

— avoidance of thoughts, conversations, places,
events and people related to the injury;

— hyperactivity with sleep disorders, irritability,
outbursts of anger, difficulty concentrating,
constant expectation of a threat, excessive
timidity;

— violation of social and professional adaptation.

Therefore, a patient with PTSD should be referred to
a psychiatrist by a family or other physician. Also pay
attention to the presence of tachycardia and shortness
of breath. PTSD is a serious mental condition that
occurs as a result of traumatic situations (participation
in hostilities, violence or death). Not only the military
but also members of their families, temporarily
displaced persons and those forced to remain in a zone
of military conflict are vulnerable to PTSD. Symptoms
of PTSD can be manifested not only in the wounded,
but also in other participants in hostilities, as a result
of psychological stress.

PTSD lasts from one to 6 months and requires
comprehensive treatment. Beta-blockers provide rapid
anti-anxiety and vegetative-stabilizing effect without
sedative effect. It is best to use bisoprolol, which has the
highest beta-1 selectivity and no adverse effects on the
respiratory system, peripheral circulation. Bisoprolol is
soluble in both water and fats. It can be combined with
antidepressants and statins [7]. Sertraline, paroxetine and
psychotherapy are also effective.

In some cases, PTSD becomes chronic over several
years with periods of wavy exacerbation [7]. Such
patients become isolated and professionally incompetent,
in communication with relatives they are capricious and
dissatisfied, but easily come into contact with other
participants in similar events. For qualified treatment
of PTSD patients are referred to special rehabilitation
centers.
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CONCLUSION

According to NATO’s new military medical doctrine,
«an effective and reliable medical care system helps to
maintain the confidence of the military and the general
public in the military and its political leadershipy.
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JIIATHOCTHMKA TA JIIKYBAHHS BOMOBUX YIIKOIXKEHb CEPIISI I MATICTPAJIbHUX CYIUH
! Bespoonuu b. I, ? Jluxyxa C.0., ! Konocosuu I.B.

!Hayionanenuii meouunuii ynisepcumem imeni O.0.Bozomonvys, Kuie, Yxpaina
’Hayionanenuil incmuniym cepyego-cyounnoi xipypeii imeni M.M. Amocosa, Kuis, Ykpaina
borisbezrodny@yahoo.com

AkTyanbHicTh. BinmoigHo 1o cydacHux peaiit 6oifoBux aiit Ha Cxoai YKpaiHH, y MEUTIHOI CIIUIBHOTH BUPIC 3amuT Ha iH(opMa-
Lifo PO XapakTep HaiOimbII Hebe3neuHnX ypaxeHs yuacHukiB onepauii O6’equanux cui (OOC) Ha J{onbaci.

Merta: anaii3 i y3araJlbHEHHS XapakTepy TpaBM Ceplisl, OTpHMaHUX B yMoBax OoifoBux niit Ha Cxoxi YKpaiHH, eTariB MeIHYHOTO
CYIPOBOJY TAKUX MOPAHCHUX.

Marepiaan Ta MmeToan. AHani3 HayKoBHX IyOuikamiii B HayKoBHX (haxoBHX )KypHaiax YKpaiHH 3a KIIFOYOBHMH CIIOBAMH 3a Mepiof
2014-2018pp.

PesynbraTn. [IpoananizoBano xapakrep tpaBM y ydacHukiB OOC. Ha 1 micui cTOSTh TIOpaHEHHS! KPOBOHOCHUX CYIHMH 3 KPOBOT-
euero (60%), Ha 2 — maeBMoTOpake (34%) i Ha 3 — MOPYIICHHS IPOXIMHOCTI IUXANFHUX NULIXIB (6%). Bee me Moxe koMOiHyBaTHCH i
JIOTIOBHIOBATUCH YIIKOJUKEHHAM HEPBOBOI CUCTEMHM Ta IHIIMX OpraHiB. B ymoBax cyuacHoi BiiiHu Ha [loHOaci Hal9acTIIIUMK BUIAMA
TpaBM BBaKalOTh OCKOJIKOBI ypaxkeHHs (50,5%), KynboBi mopanenus (25,3%) ta 3akputy tpasmy (20,3%). HaBenena xiracudixarris
TpaBM ceplld, KIiHIYHa CUMIITOMATHKA, OMHCaHi PiBHI CyNPOBOAY TAKOTO IMOPAHEHOTO: IepIia JOMOMOra Ha JOTOCIITaTbHOMY eTarli
(«30710Ta XBIJIHHAY) Ha MOM1 0010, KBaITi(hiKOBaHA JTOMOMOTa JIiKapsi («30J10Ta TOJMHAY), CIieIiali30BaHa MEIHYHA JOIIOMOTa B yMOBax
nikapHi. OnmcaHi MOCTTpaBMaTHYHI CTPECOBI PO3JIa/H, SIKi TPUBAIOTH Bijl OTHOTO 10 6 MICAIIB i MOTPeOyIOTh KOMIUIEKCHOTO JIiIKyBaHHSI.

BucHoBkH. 3rifiHO 3 HOBOIO BiiicbKoBO-Mean4uHO0 qoKTpHHOI0 HATO, «edekriBHa i HajiliHa cCHCTeMa MEIHYHOTO 3a0e3MeUeHHS
CIIpHSIE MIATPUMII OBIp’ s BIICBKOBOCIY)KOOBIIIB Ta IIMPOKOT I'POMaJICHKOCTI 110 apMii Ta ii OTITHYHOTO KepiBHHUIITBAY.

KurouoBi ciioBa: 60iioBa TpaBMa, IOpaHEHHS CEepIA i CyANH, €Talyd MEAWNIHOTO CYIPOBOY, JTIKYBaHHS IIOPAaHEHUX.

JTUATHOCTHKA ¥ JIEYUEHUE BOEBBIX ITOBPEJKJIEHUI CEPILIA 1 MATHCTPAJTBHBIX
COCYJIOB

! Bespoonwtii b. I, ? Jluxyxa C.A., ' Konocosuu H.B.

! Hayuonanvhowiil meouyunckuil ynueepcumem umenu A.A. boeomonvya, Kues, Yxpauna
’HayuoHnanvruil uncmumym cepoeuno-cocyoucmou xupypeuu umenu H.H. Amocosa, Kues, Yxpauna
borisbezrodny@yahoo.com

AKTyajbHOCTh. COIIacHO COBPEMEHHBIM peansM 00eBBIX JeiicTBHI Ha BocToke YkpauHbl, B MEIUIIMHCKOM COOOIIECTBE BBIPOC
3ampoc Ha HHQOPMAIHIO 0 XapaKTepe HanboJiee ONMacHBIX MopakeHHH ydacTHHKOB onepannu O0senuaeHHbIX crit (OOC) B lonbacce.

Hess: ananus u 0600mIeHe XapaKkTepa TPaBM CEp/Ila, TIOIyYSHHBIX B YCIOBHAX 00EBBIX JAeHcTBUI Ha BocToke YKpanHbl, 3Tamnon
MEJUIIMHCKOTO COIIPOBOXK/ICHUS TAKMX PAHEHBIX.

Marepuajbl 1 MeTOAbI. AHAJIN3 HAyYHBIX MyOIUKAIMK B HAyIHBIX JKypHalaxX YKpauWHbI IO KITIOUEBBIM ClI0BaM 3a mepuox 2014-
2018 rr.

Pesyabrarsl. [Ipoananuszuposan xapakrep TpaBM y yuacTHukoB OOC. Ha 1 mMecTe cTOAT paHeHHs KPOBEHOCHBIX COCYNOB € KpO-
BoteueHueM (60%), Ha 2 — nmaeBMOTOpaKc (34%) u Ha 3 — HapyIIEHHE TPOXOAMMOCTH JbIXaTeNbHBIX MyTel (6%). Bee 310 MokeT KoM-
OMHHMPOBATHCS U JIOTIONHSTHCS TIOBPEXKICHUEM HEPBHOW CHCTEMBI U IPyTHX OpraHoB. B ycioBusx coBpemeHHOW BoWHEI Ha JlonOacce
JaCTHIMHU BHAMU TPABM CUHUTAIOT OCKONIOUHBIe mopaxeHus (50,5%), myneBsie panenus (25,3%) n 3akpsiTyto Tpasmy (20,3%). IIpusene-
Ha KJaccu(UKaIHs TPaBM cepAlla, KIMHUYeCKas CHMIITOMATHKA, OMMCAHbl YPOBHU CONPOBOXK/ICHHUS TAKOTO PAHEHOTO: MIepBasi IIOMOIIIb
Ha JIOTOCITUTAIIFHOM JTare («30JI0Thle MUHYTEI») Ha 1ojie 005, KBaIH()UINPOBAHHAS ITOMOIIB Bpada («30JI0TOH Yacy), CIIeIHaIH3HPO-
BaHHAas MEJMIIMHCKAs TIOMOIIIb B yCIOBUAX O0NbHUIBI. OMHCaHBI TOCTTPABMAaTHYECKUE CTPECCOBBIE PACCTPOICTBA, KOTOPBIE JUISTCS OT
OJIHOTO 110 6 MecAIEeB U TPEOYIOT KOMIUICKCHOTO JICYESHUS.

BriBoa. CormacHo HOBOI BoeHHO-MeaAnIHCKOH nokTprHe HATO, «oddexTuBHas 1 Haie)KHas CHCTEMa MEAUIIMHCKOTo obecmede-
HUS CIIOCOOCTBYET IMOJICPIKKE JTOBEPHUST BOCHHOCIY)KAIMX U IIMPOKOW OOIIECTBEHHOCTH K aDMHUH H €€ HOJIMTHUECKOMY PYKOBOJCTBY.

KoroueBsie ciioBa: 60oeBast TpaBMa, paHEHHE CEpALA U COCYIOB, ITANBI METHIIMHCKOTO COMIPOBOXK/ICHUS, JICUCHHE PaHEHBIX
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kadenpu natodizionorii HanionansHoro MeaudHoro yHisepcurety iM. O.0. boromonslis.

C.B. 3s0mineB —BucokokBai(hikoBaHW# (axiBellb, IPOBITHAN BUCHHUH B raixy3i Marogizionorii, MpeJcTaBHUK 01
Hi€l 3 HAWBUJATHIIIKMX HayKOBUX WKL JloHOacy — mkonu akagemika €iabcbkoro B.M.OCHOBHI HanpsIMKH HayKOBOi
JiSUTBHOCTI—BUBUCHHS TaTo(izionorii HeHpOeHTOKPUHHOI CHCTEMH TIPH TPAaBMAaTHUHIN XBOPOOi, eKCTpeMalbHUX
CTaHaX, 3aXBOPIOBAHHIX CHIOKPHHHOI cucTeMu. [1if Horo KepiBHUIITBOM BUKOHAHO 9 KaHIWAATCHKHUX THCEPTAIii.

3aBasku BUCOkoMy npodeciiinomy piBHio C.B. 3s6minesa, mey 1994 pomi Ha 6a3i LleHTpanbHOT HAYKOBO-10CIiI-
HoT 1abopatopii JJoOHEIBPKOr0 METUYHOTO YHIBEPCUTETY OYJI0 CTBOPEHO OJHY 3 NIEpIINX B YKpaiHi 1aboparopito Mo-
JIEKYJSIPHO-TEHETHYHOTO aHaMli3y i BIPOBAKEHO ifeHTH(iKali0 reHoMy JonuHu. 3g6mineB C.B. € excreptom 3
MMUTaHbh BCTAHOBJICHHS OCOOMCTOCTI y CYIOBO-MEIUYHOI MpakTHIli. [[piIOpUTETHUM HAIIPSIMKOM € OIliHKA 3HAYCHHS
MOJIEKYJIAPHO-TEHETUYHHUX MOPYLIEHb Y PO3BUTKY HAHO1IbII MOMIUPEHUX 3aXBOPIOBaHb (CEPLEBO-CYINHHUX, OHKO-
JIOTIYHUX PENPOAYKTUBHUX Ta Helpo-eHpokpuHHNX). [1in kepiBHumrom C.B. 3s6minesa 3 2006 poxy0Oyio po3po-
OJICHO 1 BIPOBAKCHO B MEIUYHY TPAKTUKY JiabopatopHy iHdopMmarliitny cuctemy «YPAH», 3actocyBaHHs sSKOi
JIO3BOJIMJIO CYTTEBO MiJBUIIUTH PiBEHb SIKOCTI JabopaTopHOi iH(popMallii, HeoOXiAHOT I J1arHOCTHKH, KOHTPOIIIO
3a JIKyBaHHSM, MPO(IIAKTHKH 3aXBOPIOBAHb.

C.B. 3s6mines—wieH crnerianizoBanoi Buenoi paau npu HIT ®izionorii imeni O.O. boromombis, 4ieH peaaxiiii-
HUX KOJICTill HU3KN MEIMYHHX JacomnuciB.ABTop 61 500 HayKoBHX poOiT, B ToMy 4mcii 12 MoHOTpadiid, oCHOBHI
3 HuX: «CHHAPOMH TPaBMaTHYHOI XBOPOOH IpH YepernHO-Mo3KoBii TpaBmi» (2020), «ErgoTenianbHaauchyHKITSA
npu miomepyaoHepputi» (2006 p.), «HelporopMoHaabHi peryIsiTOpHI MEXaHI3MH MIPH YEPEMHO-MO3KOBiil TpaBMi»
(2008 p.), «MonenroBaHHS YepeIHO-MO3KOBIi TpaBMm» (2008 p.), «Curapomuartoniyaoi xBopoou» (2008 p.), «I'op-
MOHOJIarHOCTHKA MaToNorii penpoaykruBHoi GpyHkuii» (2010 p.)., «3ananenns wkipuw» (2011 p.), «Ilarorenernyna
KOPEKITisi HAaHOTPENapaTOMIIIITOCOM JIITIHOT IEPOKCHIAIIIT MPH CHHIPOMI TPUBAJIOro posaasioBaHHs» (2012 p.),
yuboBi nmociouuku 3 narodizionorii (2008-2020p.p.), AKIKOPHUCTYIOTHCS BETUKUM MOMUTOMCEPE]T HAYKOBIIIB, JTiKapiB
MPAaKTHYHOI OXOPOHH 3/10POB’sI, CTY/JCHTIB.

BunarHi HaykoBi gocsraerHs C.B. 3s0minesa oiHeHO HayKOBOKO TpoMaioro Ykpainu — 3 2008 poky BiH oOpaHHi
akasieMikoM HarionansHoi akageMii Hayk BUIOT OCBITH YKpaiHU. 3a caMOBiIaHy Ta IUTiAHY HAYKOBY, Il€aroriy-
Hy Ta opraHizaniiny npaiio C.B. 3s0minesa Bii3HaueHo MenamsiMu Akajiemii «3a yCIiXy B HayKOBO-TIEIarorigHoi
nismeHOCTI» (2010 p.), [Touecnoro menamtto «20 pokiB AHBOY» (2012 p.), SIpociaBa Mynporo (2013) ta Cesitoro
Bonoxnmupa (2019), «®narman ocBiTH i Hayku Ykpaiamy, «Dnarman cygacnoi meauuuam»(2014) Ta rpamotamn«3a
BaroMHii BHECOK Y PO3BHTOK OCBITH 1 Hayku Ykpainm» MOH VYkpainu (2013 p.) Ta «3a 0XOopoHY 310pOB’s HaIii»
Komitery BepxoBnoi Paan Ykpainu 3 nmutanb oxoponu 310poB’st i HAMH Vkpainu (2014 p.).

Kousern, npysi
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