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PECULIARITIES OF IMMUNORE RESISTANCE CHANGES IN THE
EXPERIMENT OF INDUCED PERITONITIS IN ANIMALS OF
DIFFERENT AGES

lvanenko M. O., Klimova 0. M., Sherstiuk S. A., Nakonechna S. A.

Introduction. The protection of the body against external and internal antigenic factors is executed with the help of
the primary cellular and secondary resistance links. Excessive activation of adaptation reactions leads to the formation of
various pathologies of inflammatory nature. Changes in the immune responses occur at all ontogenesis stages. In the
present study, we conduct the experiment of induced peritonitis in animals of different ages in order to investigate more
accurately adaptive responses of the immune system during inflammation.

Obijectives. The aim of our research was to study changes in the indicators of adaptive humoral immunity, levels of
immunoglobulin A and circulating immune complexes, phagocytic activity of neutrophils and the disruption of enzymes
activity, which provide the phagocyte function in the NST test on the model of induced peritonitis in animals of different
ages.

Materials and methods. The studies were performed on 200 white male rats. They were divided into a control group
and the experimental rats, 3- and 22-month-old ones. Acute inflammation and dysbiosis in the small intestine were caused
by intraperitoneal injection of lipopolysaccharide obtained from Escherichia coli strain. The material for the study was
serum and blood elements of experimental animals.

Results. The levels of immunoglobulin A in the blood serum of 3 and 22-month-old rats with the inflammation model
were reduced in comparison with this index in control group animals. The content of the CIC in the rats blood serum of
both age groups was significantly higher in comparison with the control group. All the studied indices of neutrophils
phagocytic activity in the 22-month-old animals with the inflammation model were lower than in the control rats of this
age. In the 3-month-old rats with the inflammation model, the index of phagocytosis completeness was significantly lower
in comparison with the control group. The reduction in the reserve capacity of phagocytic cells was higher in the 22-
month-old animals. An increase in the neutrophils metabolic activity and a decrease in their metabolic reserve in 3 and 22-
month-old rats with the inflammation model were revealed in comparison with the parameters of the control groups.

Conclusions. The results of the study indicate presence of violation of the primary cellular and secondary humoral
immunity during the aging of the body and decrease in the adaptive responses of the immune system during inflammation
due to an increase in antigenic effects.

KEY WORDS: blood serum, immunoglobulin A, circulating immune complexes, phagocytosis, resistance
factors
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links are gradually included, simultaneously
provide all types of immunological defence:
phagocytosis, functioning of complement

INTRODUCTION

The protection of the body against external

and internal antigenic factors is executed with
the help of the primary cellular and secondary
resistance links. In the process of recognition
and elimination of antigens in the body, various

© lvanenko M. O., Klimova O. M.,
Sherstiuk S. O., Nakonechna S. A., 2019

system proteins, killer function of T-lympho-
cytes, opsonizing effect of immunoglobulin
antibodies, cytokine activity [1]. This leads to a
reorganization of the relevant metabolic factors
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and provides for adaptation of the body to the
environment  [2-4]. However, excessive
activation of adaptation reactions leads to the
formation of various pathologies of inflame-
matory nature [5-7].

In studying the processes of formation and
development of inflammatory reactions, it has
been shown that the provision of protection
against antigens is carried out with the barrier
function of immunocompetent cells and their
ability to phagocytosis.  Violation  of
phagocytosis can contribute to the development
of dysbacteriosis and various types of diseases,
including gastrointestinal tract diseases [8-10].
Changes in the primary and secondary immune
responses occur at all ontogenesis stages and
leads to the development of inflammatory
reactions. From the point of view of
adaptogenesis, pathological states can be
considered as special reactions of the resistance
system in response to the complex of factors
simultaneously or sequentially affecting the
organism. It is natural that a large number of
experimental and theoretical works are devoted
to studying the formation of various resistance
mechanisms [11-12]. Regardless of the
research level (molecular, physiological or
population), the same methodological approach
is used — the evaluation of the biological system
reaction in response to a particular impact. Most
of these studies are aimed at determining the
general patterns and mechanisms for the
response formation. The development of
adaptogenesis concepts is impossible without
proper consideration of induction ontogenetic
features of primary and secondary adaptive
factors of resistance.

OBJECTIVE

The aim of the work was to evaluate the
interaction features of primary cellular and
secondary  humoral  immunophysiological
factors of resistance in the induced
inflammatory process on the experimental
model. To achieve this goal, the following tasks
were set:

1. To detect changes in the parameters of
adaptive  humoral immunity, levels of
immunoglobulin A and circulating immune
complexes in the experiment of induced
peritonitis in animals of different ages.

2. To evaluate the peculiarities of changes in
the activity of phagocytosis and enzymes of
phagocytic cells of granulocyte neutrophils in

experimental animals on the model of

inflammation.

MATERIALS AND METHODS OF
RESEARCH

The studies were performed on white
3-month-old male rats weighing 100-140 g and
22-month-old ones weighing 200-240 g. In
total, 200 animals were used in the work. Acute
inflammation and dysbiosis in the small
intestine were caused by intraperitoneal
injection of lipopolysaccharide (LPS) obtained
from Escherichia coli strain 0111: B4 (Sigma,
USA) at the rate of 100 pug/kg of body weight in
1 ml of isotonic NaCl solution. The control
group consisted of the same age animals as the
experimental rats. The animals were kept under
standard light and food regimes (water and food
ab libitum) .The material for the study was
serum and blood elements of experimental
animals .The studies were conducted in
accordance with the «General ethical principles
of conducting experiments on animals»and the
norms of the «European Convention on the
Protection of Vertebrate Animals used for
experiments and other scientific purposes» [13—
15].

To determine the state of the humoral
component of immune  system, the
concentration of circulating immune complexes
(CIC) in the blood serum was determined by
spectrophotometric method and the
concentration of immunoglobulin A — by
turbidimetric method [16, 17]. Neutrophil
granulocytes were isolated from peripheral
blood. In the study of phagocytic activity of
peripheral blood neutrophils, the method of
complete phagocytosis was used [18]. The
following parameters of phagocytic activity
were estimated: the number of phagocytic
neutrophils (PNP), phagocytic number (PN),
and the index of phagocytosis completeness
(IPC).

Oxygen metabolism of neutrophils was
judged by their ability to absorb nitros-
inetetrazole (NST) and restore it to the
diformazanin the form of blue granules under
the influence of superoxide anion, formed in the
NADPH-oxidase reaction [19]. The experi-
mental data were processed by conventional
methods of variational statistics [20]. The
statistical processing of the digital data was
carried out using the BIOSTAT program (ver
4.03) [21].



RESULTS AND DISCUSSION

The evaluation of IgA content in the
serum of 3 and 22-month-old control animals
and animals with the model of inflammation

Age-dependent immunopathological condi-
tions should be realized in all parts of the
immunological defence. The violation of the
barrier phagocytic functions can lead to the
formation disruption of the secondary humoral
immune response, which is realized at the level
of immunoglobulin synthesis. It is known that
there is certain correlation between a high level
of IgA in the serum and the severity of the

Series «Mediciney. Issue 37

inflammatory process, while the content
decrease of this immunoglobulin in the serum
indicates the development of anergy or
irreversible immunodeficiency.

The study of IgA concentration in the serum
showed this index decrease in both groups of
animals with the model inflammation relative to
the reference values. A more pronounced
decrease was noted in 3-month-old rats ((0.42 +
0.05) g/1 vs. (1.30 = 0.09) g/ in the control
group) (fig. 1). A decrease in IgA concentration
may indicate some lack of humoral component
of immune system, as well as its adsorption on
immune complexes [22].
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Fig. 1. IgA content in serum 3 and 22-month-old control animals and
animals with the inflammation model.

Studying  of  circulating  immune
complexes in experimental animals of
different ages on the inflammation model

Since one of the biological functions of
immunoglobulins is the neutralization of
antigens with the formation of circulating
immune complexes (CIC), it was expedient to
evaluate their content in the serum of animals of
different age groups. Under physiological
conditions, the formation and presence of the
CIC in liquids is one of the manifestations of
the body immune response to the ingestion of
antigens and is an important factor providing
for immunity [23].

In the case of pathological changes in the
body, the increased formation of circulating
immune complexes and their prolonged
circulation in body fluids can lead to their
accumulation in tissues, which triggers a chain
of cytotoxic changes that cause autoimmune

diseases. The serum CIC level is an important
indicator of immunological reactivity, since it
shows not only the degree of organism loading
by antigens of infectious agents, but also
destructive degenerative phenomena in the
body and can characterize the processes of
biosynthesis of antibodies as a whole [24]. The
study CIC level in the blood serum of 3 and
22-month-old animals with the model of
inflammation revealed a significant increase in
these parameters in comparison with the control
group. In 22-month-old animals this increase
was more significant and corresponded to the
value (224.0 + 13.0) of relative units, at (150.0
+ 0.5) relative units in the control group and in
3-month-old animals (208.0 + 2.0) relative units
at (170.0£1.0) relative units in the control
group. It can be assumed that the increase in
CIC level is the consequence of the imbalance
between their formation and elimination, or is
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associated with the deficiency of one or more
components of the compliment.

The study of primary and secondary
immunity indices revealed age features of these
parameters in control group animals and in the
rats with the model of inflammation. The
phagocytic index (Pl) and phagocytic number
(PN) in control rats of different ages did not
differ significantly. Pl is equal to (81.17 +
5/40) % and (82.33 + 5.40) %, and PN is 3.62 +
0.20 relative units and (3.71 + 0.20) relative
units in 3 and 22-month-old rats, respectively.

The index of phagocytosis completeness in 3-
month-old animals was significantly higher
than in 22-month-old rats (1.44 + 0.03) relative
units vs (1.13 + 0.03) relative units (tab. 1). In
3-month-old rats with the inflammation model,
Pl and PN did not significantly differ from
those of the control animals (see tab. 1). The
index of phagocytosis completeness in
3-month-old rats with inflammation was
significantly lower than the control values and
was (1.25 + 0.03) relative units.

Table 1

Functional activity of phagocytic neutrophils in control animals
and in animals with the inflammation model

Rat age Animals
Control animals With the inflammation model
P1,% PN, Cl, Pl, % PN, Cl,
relative relative relative relative units.
units. units. units.
mo:r))nh 81,17 +5,40 | 3,62+0,20 1,44 +0,03 76,71 £5,40 3,71+0,20 1,25+ 0,03*
mozﬁth 82,33+5,40 | 3,71+0,20 1,13+0,03 | 66,84 +5,40* | 2,86+0,20 | 0,95+ 0,03**

Notes: Significant differences: 1) * — in comparison with the control, 2) X — between age groups, P < 0.05.

In  22-month-old animals with the
inflammation model, all the investigated indices
of neutrophil activity were lower than in the
control rats. The data obtained indicate
incompleteness of the phagocytosis reactions in
3 and 22-month-old rats with the inflammation
model testifying to the dissociation of
absorption and digestion processes in these
animals. Along with the study of phagocytosis,
the ability of neutrophils to form active forms
of oxygen was determined with the help of the
NST test [19]. To evaluate the bactericidal
status, the resource potential, and the ability of
neutrophils to complete phagocytosis, a
spontaneous and stimulated neutrophil reaction
was studied.

When studying neutrophils  metabolic
activity with the NST test in the control

3-month-old animals, a higher value of the
stimulation index of (SI) of rats was found in
comparison with this index in the 22-month-old
animals (fig.2). In 3 and 22-month-old
experimental animals with the inflammation
model, an increase in the metabolic activity of
neutrophils was observed.

In the animals of both age groups with the
inflammation model, the average cytochemical
index (ACI) was spontaneous (sp) and
stimulated (st) were higher in comparison with
the control group (fig. 3).

The index of SI in animals with the
inflammation model was lower than in the
control group animals, which may indicate the
beginning of the suppressive phase or the
depletion of neutrophils functional activity.
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Fig. 2. Indicators of the NST test in control group animals of 3 and 22 months of age
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Fig. 3. Indicators of the NST-test in 3 and 22-month-old experimental animals
with the inflammation model

CONCLUSIONS

1. The results of the study indicate certain
violation of the primary cellular and secondary
humoral immunity during the aging of the body
and decrease in the adaptive responses of the
immune system during inflammation due to an
increase in antigenic effects.

2. The levels of immunoglobulin A in the
blood serum of 3 and 22-month-old rats with
the inflammation model were reduced in
comparison with this index in control group
animals.

3. The content of the CIC in the rats blood
serum of both age groups was significantly
higher in comparison with the control group.

4. All the studied indices of neutrophils
phagocytic activity in the 22-month-old animals
with the inflammation model were lower than
in the control rats of this age. In the 3-month-
old rats with the inflammation model, the index

of phagocytosis completeness was significantly
lower in comparison with the control group.
The reduction in the reserve capacity of
phagocytic cells was higher in the 22-month-
old animals. An increase in the neutrophils
metabolic activity and a decrease in their
metabolic reserve in 3 and 22-month-old rats
with the inflammation model were revealed in
comparison with the parameters of the control
groups.

PROSPECTS FOR FUTURE STUDIES

Further study of changes in humoral
immunity in case of induced peritonitis in
animals under the influence of various
immunomodulators remains promising. Also it
is interesting to study the change in the
composition of the intestinal microbiota in this
occasion, given the existence of a gut-brain
axis.
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OCOBJINBOCTI 3MIHA IMYHOPE3UCTEHTHOCTI B EKCHEPUMEHTI IHAYKOBAHOI'O
HEPUTOHITY Y TBAPUH PI3HOI'O BIKY

Isanenxo M. O., Knimosa O. M., lllepcmiok C. O., Haxkoneuna C. A.

Beryn. 3axucr opraHi3My BiJ 30BHIIIHIX 1 BHYTPINIHIX aHTHTCHHHX (aKTOPIB 3IIHCHIOETHCS 3a JOIOMOTOIO
NEepPBUHHMX KIITHHHAX | BTOPHHHHUX PE3UCTEHTHUX JIaHOK. HangMipHa akTHBamist aganTaifHUX peakiii IMpU3BOAUTE IO
YTBOPEHHS PI3HUX IIaTOJIOTIH 3amajbHOTO XapakTepy. 3MiHH B IMYHHHX peaklifiXx BiIOyBalOThCS Ha BCIX eramax
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OHTOTEHEe3y. Y HPECTaBICHOMY JOCHIIKEHHI MU IIPOBENN €KCIIEPUMEHT 3 iHIyKOBAaHUM HEPUTOHITOM Yy TBapHH Pi3HUX
BIKOBUX TpyII, 1100 OUIBII TOYHO JOCTIAUTH aJlaNTalliifHi peakIlii IMyHHOI CHCTEMH IIPH 3allaJICHHi.

MeTta. MeTor0 Hamoro A0CiiKeHHs 0yJI0 BUBYEHHS 3MiH MTOKAa3HUKIB alallTUBHOTO TYMOPAJIbHOTO IMyHITETY, PIBHIB
iMyHOTTIOOYTiHY A Ta nupKymoodnx iMyHHUX KoMiutekciB (LIIK), garomurapHoi akTUBHOCTI HEUTPODITIB 1 MOpYIIEHHS
aKTUBHOCTI (pepMeHTiB, ski 3abe3nedyiots QyHkuito ¢aromurie B HCT-Tecti Ha Monesi iHIYKOBAHOTO MEPHUTOHITY Y
TBapUH Pi3HUX BIKOBUX TPYIL.

Marepiann Ta Meroam. [locmipkeHHsS npoBomwiucs Ha 200 6inmx mypax-camigsix. Borm Oymu posmineHi Ha
KOHTPOJIGHY TPYIY 1 €KCIIEPUMEHTANBHIX IIYpiB BikoM 3 1 22 micsmiB. ['ocTpe 3ananeHHs i 1uc6io3 B TOHKIN KU Oyiu
BUKJIMKaHI BHYTPIIIHLOYEPEBHOIO iH'EKIII€I0 JIiITONoIicaxapyuia, orpuManoro 3i mraMmy Escherichia coli. Matepianom s
JOCIIIKEHHs OyIM CHpOBAaTKa i eJIeMEHTH KPOBI €KCIIepUMEHTAIEHIX TBAPHH.

PesyabTaTu. PiBHI iMyHOr100YyTiHY A B cCHpOBaTLi KpoBi 11ypiB 3 1 22 MicALiB B MOJeNi 3amajaeHHs Oyau 3HIKEHI B
MOPIBHAHHI 3 UM HOKa3HUKOM Y TBapUH KOHTpoJbHOI rpynu. 3mict LIIK B cupoBarii kpoBi mypiB 000X BIKOBUX TpyIl
OyB 3HAYHO BUILE B TIOPIBHIHHI 3 KOHTPOJIBHOIO IPYIIOI0. BCi BUBUCHI MOKAa3HUKK (arolUTapHOI aKTUBHOCTI HEUTPO(iniB
y 22-MiCAYHHX TBapUH 3 MOJACIUIIO 3aManeHHs OyIu HIK4Ye, HDK Y KOHTPOJIBHOI IPyNHU IbOTO BiKy. Y 3-MiCSYHHUX IIypiB 3
MOJIEIUTIO 3alaJIeHHs 1HAEKC 3aBepIueHocTi (aromuroly OyB 3HAUHO HIDKYMH B MOPIBHSHHI 3 KOHTPOJIBHOIO IPYIIOIO.
3HIDKEHHSI Pe3epBHOI €MHOCTI (paromurapHHX KITHH Oyno OLIBII BHpaxkeHe y 22-MiCSYHHX TBapHH. BussieHo
30UTBIIEHHST METa0OoJIIYHOT aKTUBHOCTI HEUTPOQUIIB 1 3HIDKEHHS 1X METa0oJIIYHOTO pe3epBy y mIypiB 3 i 22 MicsuiB 3
MOJIEIUTIO 3aMaJICHHsI B TIOPIBHSHHI 3 IIOKa3HUKAMH KOHTPOJIBEHOT IPYIIH.

BucHoBku. PesynmpraTé nOCHiIKEHHS CBiIYaTh MPO HAsBHI MOPYIIEHHS MEPBHHHOTO KIITHUHHOTO i BTOPUHHOTO
TYMOPAJIbHOTO IMYHITETY MPU CTapiHHI OpraHi3My i 3HIDKCHHS aJalTallifHuX peakiiil iMyHHOI CHCTEMH IpH 3alajeHHi
BHACIIIIOK TOCUJICHHS AaHTUTEHHHUX e(EKTiB.

K/TIO490BI C/IOBA: cupoBaTka KpOBi, IMyHOTTIOOYTIiH A, IIMPKYIIO0Yi IMyHHI KOMITICKCH, (paromnuTos,
(hakTOpH PE3UCTEHTHOCTI
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OCOBEHHOCTH U3MEHEHU UMM YHOPE3UCTEHTHOCTH B SKCIIEPUMEHTE
HHAYIOUPOBAHHOI'O HEPUTOHUTA Y KUBOTHBIX PASHOT'O BO3PACTA

Heanenxo M. O., Knumoea E. M., Illlepcmiok C. A., Hakoneunasn C. A.

BeTyniienne. 3ammra oOpraHu3Ma OT BHENIHNX W BHYTPEHHNX aHTHT€HHBIX ()aKTOPOB OCYIIECTBISIETCS C MOMOIIBIO
MEePBUYHBIX KJIETOYHBIX M BTOPUYHBIX PE3WCTEHTHBIX 3BEHBEB. Upe3MepHas aKTHBAIUs AaalTAI[OHHBIX pPEaKIUH
NPUBOANT K 0OPa30BaHMIO PA3NIMYHBIX NMATOJIOTHII BOCHAJIHMTENBHOTO XapakTepa. VI3MEeHeHMs B MMMYHHBIX DPEaKIUsIX
NPOUCXOAAT Ha BCEX JTamax OHTOreHe3a. B TpencTaBIeHHOM HCCIENOBAHMM MBI TIPOBENH OJKCIIEPUMEHT C
MHAYLUPOBAaHHBIM MEPUTOHUTOM Y JKHBOTHBIX Pa3HBIX BO3PAcTOB, YTOOBI Oo0Jee TOYHO HCCIENOBaTh aJaNTalllOHHBIE
PEaKIMi UMMYHHOH CHCTEMBI TPU BOCTIAJIEHUH.

Iean. llensio Hamiero wuccieqoBaHHMs OBUIO HM3YYeHHE HM3MEHEHMH IOKa3aTelei alanTHBHOIO TyMOPAIbHOTO
MMMYHHUTETa, ypPOBHEH HMMYHOIJI0OyJIMHa A W LMPKYIUpyromux HUMMyHHbIX KommuiekcoB (IIMK), daromurapHoii
AKTUBHOCTH HEUTPO(DUIOB M HAPYIICHUS] aKTHBHOCTH (pepMEHTOB, KOTOpHIe oOecreunBaroT GpyHkIwio ¢aromuros B HCT-
TecTe Ha MOJIENN HHYIINPOBAHHOTO TIEPUTOHNTA Y KUBOTHBIX PA3HBIX BO3PACTOB.

Marepuansl u Meroasl. ViccnenoBanus npoBoammuch Ha 200 Gembix kpbicax-cammax. OHM ObIIH pa3JiefieHBl Ha
KOHTPOJBHYIO TPYMITY U SKCIIEPUMEHTAIBHBIX KPBIC Bo3pacToM 3 n 22 MecsineB. OcTpoe BoCTIalIeHNE U TCON03 B TOHKOH
KHIIKe ObLIM BBI3BaHBI BHYTPUOPIOUIMHHOW MHBEKIMEH JUIONoIrcaxapyia, mojiaydenHoro n3 mramMa Escherichia coli.
Matepuanom 11t ucCieI0BaHMs TOCITYKHUIN CBIBOPOTKA U SJIEMEHTHI KPOBU IKCTIEPUMEHTANBHBIX ’KUBOTHBIX.

Pe3yabTaTbl. YPOBHH HMMYHOTTIOOYIMHA A B CHIBOPOTKE KPOBH KPBIC 3 1 22 MeCsIEB B MOJIENH BOCIAICHHUS ObLIN
CHIM)KEHBI TI0 CPABHEHHMIO C ITUM IOKa3aTeleM y >KUBOTHBIX KOHTponbHOH rpymmbl. Coxepxanne LIUK B chiBopoTke
KpPOBH KpBIC O0EMX BO3pPACTHBIX TPYNI ObUIO 3HAYUTENBHO BHINIE IO CPAaBHEHMIO C KOHTPONBHOI Tpymmoii. Bce
M3yYeHHBIE TOKa3aTeNy (haronuTapHoil akTHBHOCTU HEHTPOOHIOB y 22-MECSYHBIX KHMBOTHBIX C MOJIEIBIO BOCHAJICHHS
ObUIM HMDKE, YeM Y KOHTPOJIBHBIX KpBIC 3TOTO BO3pacTa. ¥ 3-MECAYHBIX KPBIC C MOJENBIO BOCIAJICHHS HHIEKC
3aBEpLICHHOCTH (aronuTos3a ObUI 3HAUUTEIBHO HIDKE 110 CPaBHEHUIO C KOHTPOIBHOH rpymmoil. CHuXeHHe pe3epBHOI
€MKOCTH (aronMTapHBIX KJIETOK ObUIO 3HAuuTeNbHEE Yy 22-MECAYHBIX JKMBOTHBIX. BBISBIEHO yBEIMUYEHHE
METa00IN4YeCKOW aKTUBHOCTH HEHUTPO(UIOB M CHIDKCHHE UX MeTabOJMYEecKOTro pe3epBa Y Kphic 3 U 22 MecsueB ¢
MOZIENBIO BOCHAJIEHHS 10 CPAaBHEHMIO C TIOKA3aTEISIMU KOHTPOJIBHBIX TPYIIIL.

11


mailto:marinaivanenko0204@gmail.com
file:///D:/Мамина%20папка/РАБОТА%20%20ХГУ/ВЕСТНИК/VISNYK%2037/@karazin.ua
mailto:svetmedic2015@gmail.com

Journal of V. N. Karazin” KhNU. 2019

BbiBoabI. Pe3yJILTaTbI HCCIICAOBaHNsA CBUACTCILCTBYIOT O HaJIWYUU HapyIIICHI/Iﬁ NEPBUYHOTO KIJIETOYHOI'O H
BTOPHUYHOI'O T'yYMOPAJIbHOI'0O MMMYHUTETA NPU CTapCHUUN OpPraHu3Ma U CHUKCHUU aJalTallMOHHBIX peaKHI/Iﬁ PIMMyHHOﬁ
CHUCTEMBI IPU BOCHAJICHNUHU H3-3a YCUJIICHUSI aHTUT'CHHBIX Bq)(i)eKTOB.

K/ITIOYEBBIE CJ/IOBA: CcpBOpPOTKAa KPOBH, HWMMYHOTIIOOYNWH A, NHUPKYIHPYIOUINE WMMYyHHBIC
KOMILIEKCHI, (aronnTo3, (akKTOPBl PE3UCTEHTHOCTH

NH®OPMAIUA OB ABTOPAX

HWBanenko Mapuna OuneroBHa, K.OWMONLH., CH.c. JabopaTopuu pagnanuoHHOW ummyHomormn I'Y «UHCTHTYT
MeauuuHckoi panuonorun umenu C. I1. I'puropreBa HanumonanbHON akaneMuM MEOMIIMHCKUX HayK YKpauHbI»,
yi. ITymkunckas, 82, XapbkoB, Ykpaunna, 61024, e-mail: marinaivanenko0204@gmail.com, https://orcid.org/ 0000-0002-
0466-6008

KnumoBa Eaena MuxaiiioBHa, p.0uomH., mpodeccop, 3aBeAylomMil JHAarHOCTHYECKOH jabopaTtopuu C
UMMYHO(DEPMEHTHBIM H UMMYHOQITIOOPECIICHTHBIM aHann3oM, ['Y «HcTUTYT 00mield M HeOTIIOKHOW XUPYPIHU UMECHU
B. T. 3aituesa HAMH VYkpauns », Bbe3/ banakupesa, 1, Xapbkos, Ykpauna, 61103, e-mail: ionh.info@gmail.com
lepcriok Cepreii AjekceeBH4, 1.M.H., mpodeccop, 3aBeayromuii kadeapoil aHATOMHHU YEIOBEKa, XaphbKOBCKOTO
HaIlMOHANBHOTO yHHBepcuTeta wuMenn B. H. Kapasuna, mmomans CsoGomel, 6, XapbkoB, YkpaumHa, 61022,
e-mail: anatomy@karazin.ua, : https://orcid.org/0000-0001-6062-7962

Hakoneunas CBerjiaHa AHATOJbeBHA, K.OWOJ.H., JOUEHT KadeApsl aHATOMHU YCJIOBEKa, XapbKOBCKOTO
HaIlMOHAIBHOTO yHuBepcuteta uMmenn B. H. Kapasuna, miomans CBobosl, 6, XapekoB, YkpanHa, 61022,
e-mail: svetmedic2015@gmail.com

12


mailto:marinaivanenko0204@gmail.com

Series «Mediciney. Issue 37

V/IK: 616-001-031.14-056.257-078:57.083.3 DOI: 10.26565/2313-6693-2019-37-02

®YHKIIOHAJIBHUM CTAH CUCTEMH IMYHOJIOI'TYHOI'O
3AXHUCTY IIPU TPABMATHUYHIN XBOPOBI Y TAIIEHTIB 3
HIABUINEHUM IHAEKCOM MACH TIUIA

Kyuepaeuenko B. B., Boakosa IO. B., Hlapnaii K. IO.

Beryn. BaxxnuBum pesepBoM, 1110 3abe3edye NpoLecH afanTamii B CUCTeMi IMyHOPETYJISLii, € MOKIMBICTh Pi3HUX ii
HiICHCTEM OO0 Nepepo3MoJIuTy CTPYKTYPHO-(YHKIIOHAJbHUX 3B’S3KIB MK HHMH. [ligxin 3 mO3HIIl CHCTEMHOTO
6araTo(akTOPHOTO aHaji3a JMO3BOJIMTH BH3HAYMTH OCHOBHI ()YHKIIOHAIBHI B3a€MO3B’S3KH, IO BHHHKAIOTH a0o
MOPYLIYIOTECA B Pi3HI NepioAn TpaBMaTHYHOI XBOPOOM y XBOPHX 3 MijBHIIeHMM iHAekcoM macu Ttinma (IIIMT) mpwm
HOJNITpaBMi B IMyHHIH BIATIOBiZI B ILTOMY.

Merta. MeTo0 IIOTO JOCTIDKEHHS CTaB aHali3 (pYHKIIOHAJBHOTO CTaHy CHUCTEMH IMYHOJIOTIYHOTO 3aXHCTY HpH
TpaBMaTH4HIl XBopoOi y mamieHTis 3 [TIMT.

Marepiaiu i MmeToau. 3a JOIOMOTOI0 CUCTEMHOTO 0arato()akTOPHOTO aHAITi3y BH3HAYAJMCS IHTETPalbHI OKa3HUKH
IMyHOTEHe3y Ha MiJCTaBi JUHAMIYHOTO BUBYEeHHS 1344 xoMruiekcHHX iMyHOrpam y 224 xBopux 3 [IIMT 3 momitpaBmoro
Ta pi3HO0 craproBoto nudporo IMT. Iamientn Oynu posmoxineni Ha 3 rpynu: I rpyna - 88 mamientie 3 IMT mo 29,9
(26,1£3,1); 1I rpyma — 84 xBopux 3 IMT mo 30,0 - 39,9 (35,2+3,8); III rpyma — 52 xBopux 3 IMT >40,0 (46,245,8).
JocnimkenHs npooamwiocs Ha 1, 3, 7, 14, 30 ta 360 100y Bil MOMEHTY OTPUMAHHS MOJIITPABMH.

PesyasTatn. B ¢yHKuioHansHOMY craHi iMyHHOI cucTeMH B Iiiomy y xBopux 3 IIIMT 3 momitpaBmoro Oy
BU3HAUCHI MEBHI 3aKOHOMIPHOCTI: OPYIICHHS IMyHOPEaKTHBHUX MPOLECIB MPOJIOHTOBaHI 10 1 poKy i OiibIe 3 MOMEHTY
OTPUMaHHA TOJITpaBMH He 3anexHO Big IMT, BOHM HOCATh 3aKOHOMIPHHH 1 OTHOCHPSMOBAaHHH XapakTep, MaioTh
Mepiou craay i MiAiHoMy aKTUBHOCTI; CTYIIiHb YIIKOKECHHS, CIPOMOXKHICTh KOMIIEHCATOPHUX MOKJIMBOCTEH 1 3MaTHICTD
110 iX BIZHOBIICHHSA 3anexuTh Bix IMT, Tak sk MepBUHHI BIAXWICHHS iHTErPaJbHOTO MOKA3HUKA MPAKTHYHO OIHAKOBI y
BCiX rpynax xBopux; Juisi narieHTiB I i III rpyn iMyHHI MeXaHi3MH y BCi CTPOKHM OLIBII 3a BCe BU3HAYAIOTHCS CTAHOM
KTITHHHOI JIaHKH 1 cucTeMH KomiuieMeHTy. [lpm mpomy Bix IMT 3anmexuTh MeXaHi3M PpO3BUTKY BTOPHHHOTO
MOCTTPAaBMAaTHYHOTO iMyHOIediluTa, SIKMH OB’ I3aHMH i3 BKIFOYSHHSIM MOJOBXKeHOT T-cympecii i 3HHKEHHSM IPOTATOM
Oinpmr Hixk 14 ni6 xoHuenrtpauii IgA; y xBopux rpynu Il Oyna BU3HaueHa 4iTKa Koorepalis KIITHHHUX 1 TyMOpaJbHHX
B3a€MO3B’SI3KiB, sIKa HANpaBJieHa Ha KOMIICHCAINIO ii HACTIJKIB, a TaKOXX NPUEIHAHHS aKTHBHOI ydacTi B IMyHHHUX
peakuissx HLA-DR+ mimdonuTiB sk TOHKOTO aganTtamiiHOro mMexaHizma. Yepes pik 3 MOMEHTY OTPHMaHHS IONITPaBMH
BiZOyBaBCs pO3BUTOK (DYHKIIIOHAIFHOI HECTAOUTFHOCTI CHCTEMH TIEPEBAYKHO 32 PaxyHOK T-TaHKH.

Bucnosku. IIpoBefeHnit HaMu aHaji3 103BOJIUB 00’ €KTUBHO HA MaTeMaTHYHUX MOJEJSX JOBECTH, 110 TPaBMaTHYHA
XBOpoOa — mpouec TpuBanuid. KiiHiKO-TTaTOTeHeTHYHI acleKTH IMyHHUX MOPYIIEHh HE BHUKJIWKAIOTh CYMHIBIB 1 JalOTh
MiICTaBy IS 3aCTOCYBaHHS 3alIPONIOHOBAHHX AJTOPUTMIB JIIKYBaHHS 1 3MiHAM CTEPEOTHIIIB MO0 IMiIX01y 10 JiKYBaHHIO
B I[LJIOMY.

K/JTIOY0BI CIIOBA: TtpaBmatiuHa XBOpoOa, MIABUINEHHA IHAGKC MacH Tijia, CHCTEMHHUUN
OararohakTOpHUI aHai3, TOKa3HUKH IMYHOTEHE3y
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(T- 1 B-nmimdouutn, daronurn) — naHka

BCTYII
perysuii (T-xenmepw, T-cynpecopn).
BaxnuBuMm pesepBoM, IO 3a0e3medye BMmukaerbcss iMyHHa mTam’sTh, (QOPMYETHCS
MpoIeCH  ajanTtainii B CHCTeMi IMYHO- mporpama iMyHHOI BiAmoBini (koomnepartis T-
peryJiiii, € MOKJIMBICTD PI3HUX T1 MiACHCTEM B ab6o T-T abo B-B-mimdouuris) [4, 5, 6].
0 TEPepo3IoAlTy  CTPYKTYpHO(DYHKIIIO- Bce e akTuBye e(peKTOpHY JIaHKY: CHHTE3
HaJBHUX 3B’ SI3KiB MK HuUMH [1, 2, 3]. IMYHOTJIO0YJIiHIB PI3HUX KIIACiB, JTIMQOKIHIB,
Cama momiTpaBMa BHCTYIIA€ IOTYXXHOIO CUCTEMY  KOMIUIEMEHTA,  I[HPKYIIOKYNX
AQHTUT'CHHOIO aTaKolo, 1[0 aKTUBYE BCl JIAHKH imynaux  kommuiekciB  (LIK),  peaxmii
MEPETBOPEHHS iH(oOpMaIlii: JTaHKa CIPUATTS Makpodaris. Pe3ympTaToM IIOTO € CHCTEMHA
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IHTeTrparis (yHKITIOHATBHAX JIAaHOK
IMyHOPEaKTHBHOCTI 1 OpMyBaHHS TaK 3BaHOL
CTPYKTYpHO-(PYHKI[IOHANBHOI Mepexi, sKa
Mae 0OaraTo CTyIHCHIB CBOOOAM 1 € JWHa-
MigHoI0 [7, 8].

Timpku WiAXig 3 TO3WIII CHCTEMHOTO
OararoakTOpHOTO aHaii3a TO3BOJIMB BH3HA-
YUTH OCHOBHI (DYHKITIOHAJbHI B3a€EMO3B’A3KH,
10 BUHHMKAIOTH a00 TOPYIIYIOTHCS B Pi3HI
Mepiofy TPaBMAaTUYHOI XBOPOOU Yy XBOPHUX 3
migBuIeHuM iHgekcoM macu Tima (ITIMT)
MpH TOJITpaBMi B IMyHHIA BIATIOBiZI B
iI0OMYy.

META

MeTo 1BOTO JOCITiKEHHS OYyB aHaji3
(YHKIIOHATBHOTO CTaHy CUCTEMH IMYHOJIOT-
TIYHOTO 3aXUCTy MPH TpaBMAaTH4YHiN XBOPOOi
y TAIi€HTIB 3 MiABUIIEHUM IHIEKCOM MAacH
Tina.

MATEPUAJII TA METOHA

3a JIOMOMOrol CHUCTEMHOro OaraTo-
(hakTOpHOTO aHaJi3y BH3HAYEHI IHTETpalbHI
MOKa3HWKA  IMyHOTeHe3y Ha  TiACTaBi
JTUHAMIYHOTO BHUBYEHHS 1344 KOMIUIEKCHUX
iMmyHorpam y 224 xBopux 3 I[IIMT 3
MOJIITPABMOIO Ta PI3HOK CTAPTOBOIO HU(POIO
IMT B mepion 1 mob6a — 1 pik 3 MOMEHTY
OTPUMaHHS YIIKOJKEHb.

[NamienTn, sxi Oymu oOpaHi JUIT BUBYCHHS
KIIIHIKO-TIATOTEHETHYHUX AaCIIEeKTIiB Tepediry
TpPaBMaTHYHOI XBOpOOW, Malld OJHAKOBY
TSOKKICTh CTaHy Ha MOMEHT HAXOJKCHHS 3a
mkamoro APACHE 1T 14 + 5,8 6aniB i Oynu
po3nofineHi Ha 3 crparudikoBaHi KIiHIYHI

TPyIH B 3aJIe)KHOCTI BiAg CTapTOBUX IU(D
IMT.

Tax B | rpyny yBiiiuum 88 maunientis (54
qyonoBiku, 34 xiHok) 3 IMT Ha MoMeHT
HagxomkeHHs 10 29,9 (26,1 +3,1); B I
rpymy — 84 xBopux (48 4onoBiku, 36 KIHOK)
3 IMT na momeHnT HagxomkenHs o 30,0 —
39,9 (35,2 +£3,8); y III rpymy — 52 XBOpHX
(32 yonogikis, 20 xinok) 3 IMT Ha MOMeHT
HaaxopKeHHs 10 > 40,0 (46,2 £ 5,8).

Bei mi 224 mocTpaxkpganux He Biapis-
HSUTHCS 32 CTaTTIO, BIKOM, JIAHUMH aHAMHE3Y.
Bonu oTpumyBanmu iEHTHYHUI KOMILIEKC
IHTEHCHBHOI ~ Tepamii 32  IPOTOKOJIOM
BIAITOBIAHO bi (o) CTYTICHS TSKKOCTI.
Hocmimkenns nposoauiocs Ha 1, 3, 7, 14, 30
ta 360 100y Big MOMEHTY OTpPUMAaHHS
MOJII TPaBMH.

PE3YJIBTATHU JOCIIIZKEHHA TA
OBI'OBOPEHHHA

Marematnyaa Mozaenb (HyHKIIOHAaJIBHOTO
CTaHy IMYHHOI CHCTEMH B IJIOMY y XBOPHUX
rpynu | mpeacraBneHa Ha MamioHKY 1.,
Tabm. 1.

3 1-i no 14-y noGy — panHiii nepion Tpas-
MaTHYHOI XBOpPOOM — MaTreMaTH4YHa MOJeib
BiAxuiaeHa B OIK HEraTMBHUX 3HAYEHb
IHTErpaJIbHOTO TIOKAa3HWKA 3 MIHIMyMOM Ha
1-y no6y — (XBi) = -0,3836 + 0,0052. Ha 30-y
no0y  y3araJbHEHMH  TIOKa3HMK  CTaB
no3utuBHUM, (XB1) =0,0924 £ 0,0044, i uepes
1 pik micis OTpUMaHHS MOJITpaBMH BiH OyB
He3HayHo 3HIkeHud — (XBi) = -0,0018 +
0,0004.

1 -
0,9 .
08 | X(BI)
0,7
0,6
0,5
0,4
0,3 A
0,2 -
0,1 -
0
-01 1
-02 A
-03
-04
-05 |
-06 -
08 6
081 Hoba
-1 -
Blpynal BEMpynall(A) Ofpynalll

Maun. 1. MaTeMaTH4Ha MO/ieJIb CTAHY CHCTEMH iIMYHOJIOTIYHOIO 3aXHCTY B LiTOMY
NpH TpaBMaTH4HIi xBopoOi y xsopux 3 IIIMT.
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Tabuuus 1

Junamika inTerpajnbHux nokasuukis (XBi) cTaHy cucTeMu iMyHOJIOTiYHOTO 3aXHCTY
B Hijomy 3axucry y xsopux 3 IIIMT 3 TpaBMaTH4HOI0 XBOP00010

Hoba [HTerpanbHuil NOKa3HUK [HTerpanbHui NOKa3HUK [HTerpanbHui NOKa3HUK
XBitG,iy XBOpUX TpymH | XBitG,iy XxBopux rpymu 11 XBi*6,iy xBopux rpynu 111

1 -0,3836 + 0,0069 -0,3249 + 0,0053 -0,4721 +0,0091
-0,2614 + 0,0021 -0,4026 + 0,0083 -0,4326 + 0,0076

7 -0,2283 + 0,0031 -0,3722 + 0,0062 -0,3926 + 0,0042

14 -0,1262 + 0,0071 -0,3228 + 0,0029 -0,5122 + -0,0026
30 0,0924 + 0,0044 -0,2703 £ 0,0037 -0,4418 +0,0021
360 -0,0018 + 0,0004 -0,1973 + 0,0051 -0,3848 + 0,0059

IlopiBHAHHS OTpHUMaHOI MOJIENl 3 Moje- xBopux 3 IIIMT 3 momitpaBmoro B rpymi I

nsmu T- 1 B-cucrtem iMyHOTEHE3a y XBOPHX
rpymu | mokasano, 1o B HiJIOMY O BUTJIISILY
BOHAa B Oumplnii Mipi cxoka Ha QyHKII-
OHANIFHUH CTaH KJIITUHHOI IMyHHOI BiATIOBII.
Ile moBoAWTH TiepeBary KIITHHHUX IMYHHUX
peaxiiiii y Bci CTPOKH TPpaBMaTHYHOT XBOPOOH
y MAIiE€HTIB i€l TPYIH.

I3 anamiza koedilieHTiB BILUIUBY (TabJ. 2,
3, 4) BumnuBae, o HAHOLIBLTY 3HAYYIIICH B
JMUHAMHII IMYHHOI BIATIOBiAl Y XBOPUX TPYITH
I (IMT < 29,9) mManu: akTUBHICTb CHCTEMH
KOMIUIEMEHTa, KibKicTh T-mim¢onuTis.

Y BCi CTPOKH CIIOCTEPEKEHHS BU3HAYCHU I
MaKCHUMaJbHUH BIUIMB Ha CHCTEMY aKTHUB-
HOCTI KOMIUIEMEHTA B MTOEAHAHHI 3 KIJIBKICTIO
T-nimbonwTiB i cTymeHeM (QYHKIIOHAIBHOT
CITPOMOKHOCTI X MeMOpaH.

[3 anHamiza OTpUMaHHMX BaroBUX IIOKa3-
HUKIB BUIUTMBAJIO, 10 Ha (YHKIIOHAIBHUH
CTaH TYMOpPaJbHOI JIAaHKK IMyHOTeHe3a Yy

HaiO1IbMI BIUIMB 3A1MCHIOBAaIa KUIBKICTH B-
TMQOIHTIB.

MaremaTiyHe MOJETIOBaHHS TPOIECIB B
iMyHHI# cuctemi xBopux Tpymu 1l B mimomy
BU3Haumimo, mo 3 1-i mo 30-y moOy iHTe-
rpajbHUI TIOKa3HHK MaB HETaTHUBHI 3HAYCHHS
(tabx. 1). Bxxe 3 MOMeHTa OTpHUMaHHSI TpaBMi
BiH ckmagaB (XBi)= -0,3249+0,0053 i
MPOJIOBKYBAaB TPOTPECHBHO 3MEHIIIyBaTHCS,
JocsATal0gd MiHIMyMa Ha 3-t0 100y — (XBi) =
-0,4026 + 0,0083. B momanpimoMy Bia3Ha4a-
Jacs Ooro TO3WTHBHA TUHAMIKa — 0 1 pokKy
MOJIeTTb HOCHJIAa KOJIMBAJIGHUM Xapakrep 1
HaBiTh Ha 360-y m00y OOCTe)KeHHS He
NpUXoJuia J0 KOHTPOJIbHUX 3HAYeHb —
(XBi) =-0,1973 £ 0,0051 (ma. 1).

Kpim Toro, Ha 3-10 100y Barome 3Ha4YeHHS
HaOyma kinekicte T-cympecopiB (126,18) i
LK (2043,18).

Tabmuus 2
KoedinienTn BiiimBy nokasHuka cucreMu Komiuiementy y xsopux 3 IIIMT 3 TX
Jlo6a ['pymu
00CTEXKEHHS I, IMT 1o 29,9 II, IMT 30,0-39,9 III, IMT > 40,0
1 9203,43 454,08 291,26
3 581,06 602,47 302,03
7 563,22 4339,31 362,42
14 348,01 463,22 334,11
30 332,61 532,82 9001,52
360 684,29 454,17 385,19
Tabmums 3
KoeginieaTn BruimBy noka3iuka ¢arouuro3sy y xsopux 3 [IIMT 3 TX
Joba I'pynu
OBCTeKEHHS I, IMT g0 29,9 1I(A), IMT 30,0-39,9 1L, IMT > 40,0
1 4,26 4,71 4,92
3 441 4,53 4,79
7 4,83 4,96 4,21
14 4,74 4,77 4,82
30 491 4,67 4,83
360 4,79 4,84 4,93
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Ta0nuus 4
KoedinieaTn BniinBy nokasnuka I{IK y xsopux 3 IIIMT 3 TX
Hoba I'pynu
00CTeKEHHS I, IMT n0 29,9 11, IMT 30,0-39,9 1L, IMT > 40,0

1 81,03 75,26 77,16

3 2043,18 62,22 54,07

7 91,34 78,53 82,03

14 67,21 74,19 68,43

30 212,07 62,17 75,01

360 80,43 79,24 71,03
TakuM dYHHOM, aJIeKBATHICTh IMYHHOI IMyHHHX TIporecax y xBopux rpymu Il mama
BIANOBIAI SK B  PaHHBOMY  Tepiofi MICIIE TPOTATOM BCHOTO POKY OOCTEKEHHS.

TpaBMaTH4YHOI XBOpoOW, Tak i B mepiof
peadinmitauii y xBopux rpymnu | 6inbin 3a Bce
3ajeKuia BiJl craHy T-MaHKW 1 aKTUBHOCTI
KOMIUIEMEHTA.

Ha migcraBi oTpuMaHWX MJaHUX MOXKHA

CTBep/KyBaTH, mo 3 1-i mo 3-y nmoOy
Bi/3HAYANOCS ~ MaKCHMallbHE  3HIDKCHHS
(bYHKIIOHATBHOT AKTHBHOCTI IMyHHOT
chucTteMu, sKe  30epiraiocs — MPOTATOM

HACTYITHUX TIEPiOJIiB CIIOCTEPEKEHHS Tepediry
TpaBMaTHYHOI XBOPOOH.

Ile cmiBmamano 3a CTpOKamu 3 KIHIYHUM
nepebirom. Takum umHoM, l-a, 7-a, 30-a i
360-a moba € HaOITBII HEOE3MEUHHMH Yy
BIJTHOIIICHI 1MYHOIIATOJIOTIYHUX YCKIIaTHCHb.
CucreMHuit OararodakTopHHUIA aHai3
JIO3BOJIUB JIOBECTH HAsSBHICTH HAINPYKEHHS B
IMyHHI# cucTeMi poTAToM | poKy 3 MOMEHTY
OTpPUMaHHS TPaBMATUYHHUX YIIKOJKEKHb, Ha

II0  BKa3dye  KOJNMBAJIbHUH  XapaKTeKp
MaTeMaTHyHoi Mojeii. KiliHIYHO B Il CTPOKH
y 42% nauientiB  Oymo  3adikcoBaHO

3aroCTpeHHs CYITyTHBOI MaTOJIOT 1.

I1pu 3icTaBneHH] OTPUMaHOI MaTeMaTHYHOL
MOJIeNli 3 (PYHKI[IOHAJILHUM CTaHOM T- i
B-cucrem y xBopux rpynu II, HeoOXimHO
MIAKPECIUTH, 0 10 1 Micsis Mana Micle
SABHA Koollepauis 000X JIAHOK IMYHHOI
cucteMd, 1o Oyla  HampaBlieHa  Ha
KOMIICHCAIIIF0 TPOIIECIB y TAIli€HTIB JaHOi
rpynu. Ilpu 1poMy pe3epBHUX MOKIMBOCTEH
Oylio HeJoCTaTHLO 1 K 1 pOKY pO3BUBAIOCS
MOPYIIEHHS  IMYHOJIOIIYHOI ~ aKTUBHOCTI
NEPEBAXKHO 32 paxyHOK T-JaHKH.

3a BIUIMBOM Ha IMyHHY CHCTEMY Y XBOPHX
rpym 1II (IMT > 40,0) oxpemi ii mapamerpu
PO3NOAUIMINCh TaK: aKTUBHICTh CHCTEMH
KOMIUIEMEHTa,  KUTbKicTh  T-miMQonuTis,
KIJIBKICTh B-nim¢omuris, HLA-DR+
aKTUBOBaHI JTIM(OIUTH.

3HAYUMICTD aKTUBHOCTHU CHCTEMH
KOMIUIEMEHTa 1 KimbkocTi T-mimgormrie B
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Bce 11e monTBepKyBaio HasiBHICTH MPOTATOM
MEepIIoro MicAlsl TPaBMaTUYHOI XBOPOOH
KIITHHHO-TYMOpaJIbHUX B3a€MO3B’SI3KiB, IO
HaTpaBlieHI Ha yCYHEHHS HACIIIKIB TPaBMHU.
IlikaBuM  BusiBUBCS ~ ()aKT  aKTHBHOTO
samyuenHs: HLA-DR+ nimdorumrie 3 14-1
Jo0M, 1I0 CBIQYUTH NP0  BKIIOYCHHS
PE3epPBHOTO MEXaHI3My Y XBOPHUX 1€l TPyITH.
AmnHamiz MaremMaTtuuHoi Mozeni (QYHKII-
OHAJBHOTO CTaHy IMYHHOI CHCTEMH Yy
marienTie  rpymu Il  Bu3HauMB  TEBHY
3aKOHOMIPHICTh, UIA  SIKOi  XapaKTepHa
XBWICTIONIOHICT  IIpoIleca 3 MepiojiaMu
3poctanHs 1 cnaga (mam. 1). Tlpm 1pomy
IHTerpajbHUI TIOKa3HUK Yy BCl  CTPOKH
oOcTexxeHHss OyB 3HA4YHO BIJXWICHHH Bif
yCepeTHEHOr0 NMOKa3HUKA KOHTPOJIBHOI TPpyIn
1 MaB HeraTwBHI 3HaveHHs (Tabm. 1). Ha 1-y
no0y  michHs  OTPUMAHHSA  TOJIITPaBMHU
criocTepiraiocss 3HIKEHHS  1HTErpaibHOTO
nokas3uuka j1o (Xsi) = -0,4721 + 0,0091. 3pict
aKTUBHOCTI IMYHHHX peakIliii TpuBaB 10 3-
JIoOM, TIOTIM BiOyBaBCs MMPOJIOHTOBaHUH 10 1
MiCAIS CIaj IHTETPAbHOIO ITOKAa3HHKA, II0
BKazyBaJlo Ha MaKCHMaJbHE HaNpyXCHHS
CHUCTEMH B IIIJIOMY 1 32 CTPOKaMH CITIBIIa1aJI0
13 PO3BUTKOM y XBOpUX JIaHOI TpyNH
3arocTpeHb CYNYTHBOI —MAarojiorii, Mmopy-
HIEHHAM (YHKIIA YIIKO/KEHUX OpraHiB,
NpUEIHAHHAM 1HEKIIHHUX YCKIIaJHEHb.
Takum 4rHOM, KPUTUYHUMH y BiHOIIEHHI
1H}EeKIIHO-3aMaNbHIX YCKIATHEHb ¥ XBOPUX
rpymu 1l BusiBuBcs nepiox 3 1-1 mo 30-y 100y,
110 HeoOXiHO BPaxoBYBaTH IIpH JiKyBaHHi. B
MOAAJBLUIOMY  CIIOCTEpIraBcsi — MOCTYMOBHUI
3picT iHTErpajbHOrO MOKA3HHWKA, KOJIM Yepes
pik BiH ckiagaB (XBi)= -0,3848 + 0,0059, mo
KIiHiYHO y 82 % marmieHTiB 1€l rpynu
BIOOpa)kyBaJloCss BUHUKHEHHAM 1H(EKIIIHHO-
3alajJbHUX YCKJIaJHEHb 3 MJSIBUM Iepedirom,
YIOBUTBHEHHSIM KOHCOJITaIlii TIePEIOMIB.



IIpm mopiBHSIHHI OTPHUMaHOI MoOIEm 3
mogmemsimu T- 1 B-cuecrem iMyHONOTI9HOPTO
3aXucTy y nocrpaxjgamux rpymu  III
BU3HAYEHO, IO IMYHHI TNPOIECH MEPEBaXKHO
3a5ekaTh Bijl CTaHY KIITHHHUX MEXaHi3MiB. 3a
CTylleHEeM BIUIMBY Ha CHCTEMYy OKpeMi
¢daxTopu y xBopux Tpymu Il Oymm posmo-
JUTIeHI  HACTYyTHUM  YWHOM:  aKTHBHICTB
CHCTEMH KOMIUIEMEHTY, KUIbKicTh T-miMm-
¢ouuris, KIJIbKICTB T-cynpecopis,
koHuenTpariist IgA. Kinbkicts T-mimMdonuris i
aKTUBHICTh CHCTEMH KOMIIEMEHTa Malu
MaKCHMaJIbHE 3HAYCHHHS BaroBUX
KOE(IIi€HTIB TMPOTATOM BCHOTO  IEPiOIy
obcrexeHHs. 1likaBor0 BUSBMIIACS HAsBHICTh
BUPa)KEHOTO BIUTUBY B CTPOKH Bix 1-i mo 3-10
o0y 1 Ha 360-y 100y kinbkocTti T-cynpecopis,
0 MOXe OyTH KPUTEPIEM PO3KPUTTS TOHKHUX
MeXaHi3MiB (OPMyBaHHS MMOCTTPABMATUIHOTO
imyHonedimury. Kpim  Toro, mporsrom
PaHHBOTO TIEpioAy TpPaBMAaTUYHOI XBOPOOU
(mepii 2 THKHI) OyJIM BUCOKMMH KOE(ILi€HTH
KOHLeHTpalii [gA, 1o chiBmagano 3a 4acom i3
3HaYHAM ii 3HIKEHHSM B KpOBI JaHHUX
XBOpHX, IO BTSABWIOCS HECIPUSITINBOIO
O3HAKOI, TaK SK CIPUSIIO  PO3BUTKY
CENTHYHUX YCKJIaJHEHb.

BUCHOBKH

TakuM  4YMHOM,  TPOBENECHHMH  HaMH
CUCTEMHHI OararodaxTopHUi aHai3
JO3BOJIMB OO0 ’€KTMBHO Ha MaTeMaTU4HHUX
MOJIETISIX JIOBECTH, L0 TPaBMaTHYHA XBOpOOa
— mporec TpuBaMi. B QyHKHiIOHATEHOMY
CTaHI IMyHHOI CUCTEMH B LIJIOMY y XBOPHX 3
I[NIMT 3 momitpaBMolo Oyny BHU3HAYi TEBHI
3aKOHOMIPHOCTI: MTOPYIIIEHHS
IMYHOpPEaKTHBHHX TPOILECIB MPOJIOHTOBaHi /10
1 poky i Oinbllle 3 MOMEHTa OTPUMAHHS
nojitpaBMu He 3anexHo Big IMT; BoHM
HOCSITh 32 KOHOMIpHHH 1 OJHOCHPSMOBAHWI
XapakTep, MaloTh Iepioau chaxy i migioma
AKTHBHOCTI, CTYIiHb YIIKOJKEHHS,

CIIMCOK JIITEPATYPHU
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CIIPOMOYKHICTh ~ KOMITEHCATOPHUX  MOXKITH-
BOCTEH 1 3[aTHICT 1O BIJHOBJICHHS SIKHX
sanexuth Big IMT, Tak sk TepBHHHI
BiAXHJICHHS IHTErpaJIbHOTO MOKa3HUKa
NPaKTUYHO OJTHAKOBI Yy BCIX Ipynax XBOPHX;
qurs marienTiB i Il rpym iMyHHI MexaHI3MH Y
BCl CTPOKH OiTbII 3a BCE BHU3HAYAIOTHCS
CTaHOM  KJITMHHOI JIaHKM 1 CHCTEMH
KOMILIEMEHTY.

[Tpu upomy Big IMT 3anexutes MexaHi3M
PO3BUTKY BTOPHHHOTO IOCTTPaBMAaTUYHOTO
iMyHONeilMTY,  SIKWIA  TOB’S3aHAN 13
BKITIOYEHHSIM  mopomxkeHoi  T-cympecii i
3HIDKCHHSAM TpOTATOoM Oimbin HiK 14 7mid
koHuentpamii IgA; y xBopux rtpymu I
BU3HAYEHA WYiTKa KOOMepalis KIITHHHHAX 1
TYMOpaJTbHUX B3a€MO3B’S3KIB, AKa
HarpaBJieHa Ha KOMIICHCAlilo ii HacIijKiB, a
TaKOXK TPUEJHAHHS aKTHBHOI y4acTi B
imyrHNX peakmisx HLA-DR+ mimpormriB sk
TOHKOIO ajanTtaiifiHoro Mmexasizma. Ilpu
[IbOMY PE3epBHHX MOKIJIMBOCTEH CHCTEMH B
oMy Oyllo HENOCTaTHBO 1 depe3 piK 3
MOMEHTY OTPHMaHHS TIOJITPaBMHU BiJOyBaBCS
PO3BHUTOK ii (PyHKIIOHAEHOI HECTaOLIBHOCTI
NEepPEeBAKHO 32 PaxyHOK T-TaHKH; BH3HA4YCHI
KPHTHYHI CTPOKH MOXIIUBOIO BHHUKHEHHSI
IMYHOTIATOJIOTTYHHUX YCKIIAHEHb.

Ki1iHiKO-TTATOreHETHYH] aCleKTH IMyHHHX
MOPYIIEHs TPH TpPaBMATUYHIA XBOpPOOi y
xBopux 3 [IIMT He BHKIMKAarOTh CYMHIBIB 1
JNAalOTh  MiACTaBYy UL 3aCTOCYBaHHS
3alpONIOHOBAaHHUX ~AJTOPUTMIB JIIKYBaHHS i
3MIiHAM CTEPEOTHIIIB IIOJO0 MiAXOAY [0
JIIKYBaHHIO B LIJIOMY.

HEPCIIEKTUBH
JOCJIIKEHHSA

HOJAJIBIIOIO

B mopanenioMy TUIaHYEThCS BUBUCHHS
aHaJizy 3MiH NIOKa3HUKIB CUCTEMH IeMOCTa3y
XBOPHX 3 MIJIBUIICHUM I1HJIEKCOM MacH Tijia
NP TIOJi TPaBMi.
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®YHKIMOHAJIBHOE COCTOSIHUE CUCTEMbI UMM YHOJIOT MTUECKOM
3AILIATHI TP TPABMATHYECKOM BOJIE3HU Y ITALIMEHTOB
C NOBBIINEHHBIM HTHAEKCOM MACCBI TEJIA

Kyuepaguenko B. B., Bonakosa IO. B., lllapnai K. IO.

BBenenne. BaxHbIM pe3epBOM, KOTOpBEIN oOecHedrBaeT IMPOLECCHl aJaNTallid B CHCTEME HMMYHOPETYIISIIUH,
SIBIIETCS. BO3MOXKHOCTh PA3JIMUHbIX €€ ITOJICHCTEM K MepepacipeelIeHHI0 CTPYKTYPHO-(YHKINOHATIBHBIX CBSI3CH MEXTY
HIMH. [ToX07 ¢ MO3HIMK CHCTEMHOTO MHOTO()AKTOPHOTO aHAIIM3a MO3BOJUT ONPEAEIUTH OCHOBHBIE ()yHKIIMOHAIHHBIE
B3aMMOCBSI3H, KOTOpPbIC BO3HMKAIOT HJIM HApYIIAIOTCS B pasHble MEPUOIbl TPAaBMAaTHYECKOH Ooyie3HH y OOJBHBIX C
HOBBIIIEHHBIM HHAEKCcOM Macchl Tena (IIMMT) npu nonuTpaBMe B MIMMYHHOM OTBETE B LIEJIOM.

Ilesmn. Lenbro HACTOSIIIEr0 UCCIIEIOBAHMUS CTAN aHAIM3 (YHKIHOHAIFHOTO COCTOSHHSI CHCTEMBI HMMYHOJIOTHYECKON
3aIIUThI IPH TPaBMaTH4eCcKo# Oone3nu y nanuentos ¢ [IUMT.

Martepuansl u1 Meroabl. C TOMOIIBIO CHCTEMHOTO MHOTO(AKTOPHOTO aHaNM3a OINPEAEISUINCH HHTErpalbHbIe
MOKAa3aTelll IMMYHOTeHe3a Ha OCHOBAaHHU AMHAMHYECKOTO M3ydeHUs 1344 KOMIUIEKCHBIX HMMYHOTpaMM B 224 GOJIBHBIX
¢ [IMMT c nonutpaBMoii 1 pa3Hoit craproBoit udpoit UMT. [Tanuents! ObutH pactpeneneHsl Ha 3 rpymmsl: [ rpymnma -
88 marmmento ¢ UMT no 29,9 (26,1 + 3,1) Il rpymma - 84 6onpabix ¢ UMT 1o 30,0 - 39,9 (35,2 + 3,8) Il rpymmsr - 52
6omnbHBIX ¢ UMT> 40,0 (46,2 + 5,8). HccnenoBanue nposoamiock Ha 1, 3, 7, 14, 30 u 360 cyTku ¢ MOMEHTa MOJTy4eHHS
HOJUTPABMBIL.

PesyabTaTbl. B QyHKIMOHATEHOM COCTOSHUM MMMYHHO# cucTeMbl B 1enoM y 6onbHbIx ¢ [IMMT ¢ moiuTpaBmoii
ObUTH OIIpEeZEIICHBI ONpeAe/ICHHbIE 3aKOHOMEPHOCTH: HapyIlleHHe HMMYHOPEaKTHBHBIX MPOLECCOB MPOJIOHTUPOBAHEL 10 1
roga u Ooylee ¢ MOMEHTa MOTYyYCHMS TWOJUTpaBMBI He3zaBucuMo 0T HMMT, OHM HOCAT 3aKOHOMEpPHBIH W
OJTHOHATIPABJIEHHBIN XapaKTep, UMEIOT IEPHUOABI ClIajia U MOJbeMa aKTHBHOCTH; CTENCHb MOBPEXKICHUS, CIOCOOHOCTH
KOMIICHCATOPHBIX BO3MOXKHOCTEl M CHOCOOHOCTH K HX BOCCTaHOBIEHHs 3aBUcHUT oT MMT, Tak kak NepBUYHbIE
OTKJIOHEHHSI MHTETPAIbHOTO IOKAa3aTelisl MPaKTUYECKH OJUHAKOBBI BO BCEX Ipymmax OoibHBIX, st maruentoB [ u 111
TPYNIl MMMYHHBIE MEXAHU3MBI BO BCE CPOKH 00Jie€ BCETO OIPENENSIOTCS COCTOSIHHEM KIETOYHOTO 3BEHA M CHCTEMBI
komiuieMeHTa. [Ipu 3tom ot IMT 3aBHCHT MEXaHM3M Pa3BUTHs BTOPUYHOIO MOCTTPABMATHYECKOTO MMMYyHOzeduUIuTa,
KOTOPBIN CBA3aH C BKIIOYEHHEM YUIMHEHHOW T-cympeccuu U CHIDKEHHEM B TeueHue Oojee yeM 14 aHei KOHLEHTpaluu
IgA; y Gonbubix rpynmsl Il Oblna ompeneneHa yeTkas KOONepalus KIETOYHBIX U TyMOPaIbHBIX B3aHMOCBSI3€H, KOTOpas
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HaIlpaBJICHA Ha KOMIICHCAIIMIO €€ ITOCIIE/ACTBHI, a TakKe IMPHCOCANHEHHs aKTHBHOTO YJacTHsl B MMMYHHBIX PEaKIUsIX
HLA-DR + num@onuToB Kak TOHKOTO aJaNTallMIOHHOTO MexaHu3Ma. Yepe3 roa ¢ MOMEHTa IOJYyYEHUS MONUTPABMBI
HPOMCXOAMIO Pa3BUTHE (PyHKIMOHAIBHOI HECTaOMIBHOCTH CHCTEMBI IPEUMYIIIECTBEHHO 3a CYeT T-KJIEeTOYHOTo 3BEHa.

BoiBoabl. IIpoBeleHHBI HaMH aHaIW3 TO3BOJMI OOBEKTHBHO Ha MAaTEMaTHYECKHMX MOJENAX JA0Ka3aTh, 4YTO
TpaBMaTH4ecKasi OO0Je3Hb - MpOLecC JUINTeNbHbIH. KIMHMKO-TIaTOreHeTHYeCKne acreKThl UMMYHHbBIX HapyIICHHH He
BBI3BIBAIOT COMHEHHH W JAlOT OCHOBaHWE /IS NPHUMEHEHUs IIPEUIOKEHHBIX aITOPUTMOB JICYEHHS WM H3MEHEHUSIM
CTEPEOTHIIOB OTHOCUTEIBHO MOAXO0/A K JICYCHHIO B 1ICJIOM.

K/TIOYEBBIE CJIOBA: tpaBMmMaTHyeckas OOJIC3HB, MOBBIINICHHBIN WHIECKC MACChl TeNa, CHUCTEMHBIN
MHOT'0(haKTOPHBIH aHAIN3, TIOKA3aTeId IMMYHOTCHE3a
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THE FUNCTIONAL STATE OF THE SYSTEM OF IMMUNOLOGICAL PROTECTION IN
TRAUMATIC DISEASE IN PATIENTS WITH AN INCREASED BODY MASS INDEX

Kucheryavchenko V. V., Volkova Yu. V., Sharlai K. Yu.

Introduction. An important reserve that provides adaptation processes in the immunoregulation system is the
possibility of its various subsystems to redistribute structural and functional relationships between them. The approach
from the perspective of systemic multivariate analysis will allow us to determine the main functional relationships that
arise or are violated at different periods of traumatic disease in patients with an increased body mass index (IBMI) during
polytrauma in the immune response as a whole.

Aim. The aim of this study was to analyze the functional state of the immunological protection system for traumatic
disease in patients with IBMI.

Materials and methods The integral indicators of immunogenesis were determined using a systematic multivariate
analysis on the basis of a dynamic study of 1344 complex immunograms in 224 patients with IBMI with polytrauma and a
different initial value of BMI. Patients were divided into 3 groups: group | - 88 patients with BMI of up to 29.9 (26.1 +
3.1); group Il - 84 patients with BMI of up to 30.0 - 39.9 (35.2 + 3.8 ), group III - 52 patients with BMI > 40.0 (46.2 +
5.8). The study was conducted on the 1st, 3rd, 7th, 14th, 30th and 360th days from the moment of receiving a polytrauma.

Results. In the functional state of the immune system as a whole, certain regularities were identified in patients with
IBMI with polytrauma: impairment of immunoreactive processes was prolonged for 1 year or more from the time of
polytrauma, regardless of BMI, their nature is regular and unidirectional, have periods of decline and increase in activity;
the degree of damage, the ability of compensatory possibilities and the ability to restore them depending on BMI, since the
initial deviations of the integral indicator are almost identical in all groups of patients; the immune mechanisms at all
times are most determined by the state of the cell link and complement system for patients of | and Il groups. Moreover,
the development mechanism of secondary post-traumatic immunodeficiency, which is associated with the inclusion of
extended T-suppression and a decrease in IgA concentration for more than 14 days, depends on BMI; a clear cooperation
of cellular and humoral relationships, which is aimed at compensating for its consequences, was determined in patients of
group Il as well as active participation in the immune reactions of HLA-DR + lymphocytes as a delicate adaptation
mechanism. The development of functional instability of the system occurred mainly due to the T-cell link a year after the
case of polytrauma.

Conclusion. Our analysis made it possible to prove objectively on mathematical models that traumatic disease is a
long process. Clinical and pathogenetic aspects of immune disorders are beyond question and provide the basis for the
application of the proposed treatment algorithms and changes in stereotypes regarding the treatment approach as a whole.

KEY WORDS: traumatic disease, increased body mass index, systemic multivariate analysis,
immunogenesis indicators
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BIOMECHANICAL ANALYSIS OF TENSION-COMPRESSION
ASYMMETRY, ANISOTROPY AND HETEROGENEITY
OF BONE RECONSTRUCTION IN RESPONSE TO
PERIPROSTHETIC FRACTURE REPAIR

Zolochevsky O. O., Martynenko O. V.

Introduction. Bone repair after periprosthetic fracture is a critical issue in orthopedics.

Obijectives. So there is a need for research to provide new medical solutions, especially in the context of population
ageing in the Ukraine. The importance of biomechanics which is concerned with the application of principles, concepts
and methods of mechanics of solid and fluid to the human body in motion and at rest is well recognized as a foundation
for further experimental and theoretical research in the skeletal tissues.

Materials and methods. Different aspects of biomechanics require different concepts and methods of mechanics of
solid and fluid to be used. Remodeling occurs significantly throughout lifetime of bone that is why it can be regarded as a
primary determinant of the mechanical properties of bone and implant. Biomechanical analysis given in this review has
been concerned with understanding on how mechanical signals and molecular mechanisms affect the healing of
Vancouver periprosthetic femoral fracture of B1 and C-type with the use of internal fixation through a less invasive
stabilization system (LISS)-plate, which is screwed into the artificial hip joint.

Results. Identification of such parameters as mechanical properties of bone, titanium alloys (hip prosthesis, coating,
LISS-plate, screws) and implant/biomaterial interface with bone under mechanical and biochemical loading that are very
essential for predicting arthroplasty outcomes were investigated experimentally considering elastoplastic deformation,
creep, fatigue and ratcheting, as well as, damage development in materials under discussion. Among the basic deformation
features were tension-compression asymmetry, anisotropy and heterogeneity of mechanical properties. We used the three-
dimensional finite element model derived from the reconstruction of treatment and magnetic resonance (tomographic)
images.

Conclusions. As a result of this model analysis, it was found that treatment rate of periprosthetic femoral fractures
after total hip arthroplasty with the use of LISS-plates and screws for internal fixation may be controlled by means of
ABAQUS (or ANSYS) software package to reproduce the characteristic features of bone and implant in bone
reconstruction in order to improve the fracture healing rate and shorten treatment duration.

KEY WORDS: periprosthetic fracture, LISS-plate, biomechanics, anisotropy, heterogeneity, tension-
compression asymmetry
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arthroplasties will suffer from a periprosthetic
INTRODUCTION fracture at least once in their life, most
Bone repair after periprosthetic fracture isa  commonly caused by a fall on the implanted hip
critical issue in orthopedics [1]. Every year, for  [1, 4]. Main reasons for these periprosthetic
example, 350 000 knee and hip prostheses are  fractures are implant loosening, alteration of the
implanted solely in Germany [2]. Therefore, hip  femur’s physiological properties and increasing
replacement is one of the ten most common  patient’s age [2, 4].
surgeries. But due to a continuously increasing Post-operative femoral fractures are graded
number of primary hip arthroplasties, the by the Vancouver classification (tab.1). For
incidence of periprosthetic fractures is also  surgical decision-making, the Vancouver
increasing [3]. At present, up to 4-5% of all  classification has been proven most useful, and
patients  with  implanted primary hip itiswidely inuse [1, 4].

© Zolochevsky O. O., Martynenko O. V., 2019
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Table 1

Vancouver classification system of periprosthetic fractures [4]
AG: greater trochanter
A Trochenttric region
AL: lesser trochanter
B1: stable arthroplasty
B diaphysis B2: unstable arthroplasty
B3: B2 with osseous defect
C Distal arthroplasty

The Vancouver Bl periprosthetic femoral
fracture (tab. 1) assumes fracture around stem
or just below, with stable arthroplasty [1, 2]. In
the case of the Vancouver C fractures (tab. 1),
fracture occurs below the prosthesis. Both types
of the Vancouver periprosthetic femoral
fractures (B1 and C) require surgery with plate
and screw systems [1, 2]. Hence, the novel
medical approach is to fix the Vancouver C (or
B1) periprosthetic fracture through a less
invasive stabilization system (LISS)-plate,
which is screwed into the artificial hip joint [1—
4].

a

As an example, Figure 1 shows implants [5]
which instrumented into the fractured femur,
including LISS-plate and intramedullary
nailing. The femur consists of cortical shell and
cancellous core (Fig.1la). Also, it is seen
(Fig. 1a) how a 9-hole LISS plate was fixed to
the distal femur with proximal and distal
cortical screws. Periprosthetic fracture was
simulated as a displaced 1-cm gap (Fig. 1b and
c). Hence, transverse (Fig.1lb) and oblique
(Fig. 1c) patterns of the periprosthetic fractures
are considered.

Fig. 1. Internal fixator and fracture patterns: (a) LISS-plating,
(b) transverse fracture, (c) oblique fracture [5]

OBJECTIVE

Practical recommendations related to the
healing of VVancouver periprosthetic fractures of
B1 and C-type with the use of LISS-plates and
screws for internal fixation are mainly based on
clinical experience. So there is a need for
research to provide new medical solutions,
especially in the context of population ageing in
the Ukraine. Also, important themes include
function and health related quality of life after
surgery. Other aspects include clinical outcome
analysis for different medical solutions in order
to overcome many of the limitations of
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traditional surgery and to improve the ability to
pain and carry out surgical interventions more
accurately.

MATERIALS AND METHODS

The importance of biomechanics is well
recognized as a foundation for further
experimental and theoretical research in the
skeletal tissues [6]. In general, biomechanics is
an interdisciplinary field that involves the
disciplines of biology, medicine and mechanics
for health care purposes, including diagnosis,
monitoring and therapy. The field of
biomechanics is related to the study of structure



and function of biological and medical systems
using the approaches of mechanics of solid and
fluid. In this way, it is possible to qualitatively
and quantitatively understand  biological
phenomena that are fundamental in medicine.
Thus, biomechanics is concerned with the
application of principles, concepts and methods
of mechanics of solid and fluid to the human
body in motion and at rest.

Different aspects of biomechanics require
different concepts and methods of mechanics of
solid and fluid to be used. At the same time, it
is necessary to take into account that three
processes account for the amount of bone we
have, and for where it is found in our skeletons,
such as, growth, modeling and remodeling [6].
Remodeling is the only one of these processes
that occurs significantly throughout lifetime of
bone. Consequently, remodeling is a primary
determinant of the mechanical properties of
bone and implant.

Development of practical recommendations
in response to the healing of Vancouver
periprosthetic fractures of Bl and C-type
requires the knowledge of mechanical
properties of bone, titanium alloys (hip
prosthesis, coating, LISS-plate, screws) and
implant/biomaterial interface with bone under

A

A
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mechanical and biochemical loading. Such
mechanical properties can be investigated
experimentally ~ considering elastoplastic
deformation, creep, fatigue and ratcheting, as
well as, damage development in materials under
discussion [7]. Among the basic deformation
features of these materials are tension-
compression  asymmetry, anisotropy and
heterogeneity of mechanical properties.

RESULTS AND DISCUSSION

Tension-compression asymmetry. Bone
shows different mechanical properties in
tension and compression identically to any
other material [8, 9]. In this regard, bone must
demonstrate different stress-strain diagrams
[10, 11], different creep curves [12,13],
different fatigue behavior [14, 15] and different
damage development [16, 17] under tensile and
compressive loading types for one and the same
anatomic situation.

Stress-strain diagrams of human cranial
bone under uniaxial tension were obtained for
over 120 specimens at strain rates ranaina from
0.01 to 150s™ [18]. It is seen (Fig. 2) the good
correlation between the experimental and
simulation results [19].
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Fig. 2. Comparison of experimental data for cortical bone in tension [18] with simulation results [19]

Stress-strain  diagrams of embalmed
human femur under uniaxial compression
were obtained for six different strain rates of
1500, 300, 1, 0.1, 0.01 and 0.001s™ [20].
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Comparison between the experimental and
simulation results has been given in Fig. 3
[19].
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Fig. 4. Comparison of experimental data for cortical bone in tension,

compression and torsion

Experimental data discussed above
demonstrate tension/compression asymmetry
of bone, but, unfortunately, they were
obtained by different authors and at different
laboratories and conditions. The influence of
the kind of loading on the mechanical
behavior of femur was studied experimentally
by Yamada [21]. For this purpose, such
experiments, as uniaxial tension, uniaxial
compression and pure torsion  were
conducted. Figure 4 shows the stress-strain
diagrams of femur influenced by type of
loading, as well as, the correlation between
the experimental and simulation results [19].

Experimental data related to the tension-
compression asymmetry of bone in response
to creep, fatigue, ratcheting and damage

[21] with simulation results [19]

development have been analyzed earlier in
[7]. Tension-compression asymmetry of
titanium alloys has been discussed in detail in
[8, 9].

Experimental data given in Figs. 2—4 were
obtained under monotonic loading. Stress-
strain diagrams of bone under cyclic loading
are presented in Fig. 5. It is clear that the
unloading curves are deviated from the so-
called linear unloading response. Also, it is
seen (Fig.5) the difference in mechanical
behavior under unloading and reloading.
Plastic (irreversible) strain data under cyclic
loading include ratcheting part that reflects
the influence of damage on the mechanical
behavior of bones under fatigue conditions.
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The comparison of experimental data
under cyclic tension and cyclic compression
(Fig. 6) shows the effect of the kind of stress

2 3

Strain [%)]
Fig. 5. Stress-strain diagram of cortical bone under cyclic tensile loading [22]
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Fig. 6. Stress-strain curves for osteonal bone under cyclic compression (a) and cyclic tension (b) [23]

Initial anisotropy. At the cellular scale,
bone is composed of bone matrix, infiltrated
with minerals and with the osteocyte network,
and soft tissues and cells. The mechanical
properties of bones depend strongly on the
variable structure of the material inside
bones. Basically, bone is an anisotropic
material in nature. The initial anisotropy of
bone is related to the dependence of
mechanical properties on the orientation at a
point in  bone under consideration.
Fortunately, such anisotropy occurs in bones
in a form of the orthotropy or transverse
isotropy because of symmetries in the
material microstructure [6]. Orthotropic
materials have three planes of symmetry, and
the mechanical properties of orthotropic
materials are different in three perpendicular
directions (the longitudinal, radial, and
circumferential direction of bone). The
transverse isotropy is a particular case of the
orthotropy when bone behaves similarly in
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every direction about a single axis of
symmetry.

Experiments on bone samples collected
from animals have been used commonly
instead of human experiments to study the
mechanical properties. For example, the
comparison of the longitudinal (in alignment
with the physiological axis) and transverse
stress-strain characteristics of bovine femurs
under tensile and compressive loading types
is presented in Table 2 [24]. Such comparison
is given for modulus of elasticity E, limits of
linear elasticity for stresso, and straine,,
ultimate stress o, and ultimate strains, . Tests
clearly demonstrate that bone is more
resistant in the longitudinal direction than in
the  transverse  direction.  Mechanical
properties of bovine bone are similar to that
of human bone [6]. At the same time,
modulus of elasticity in bovine is much
higher than in mouse [25].



Journal of V. N. Karazin” KhNU. 2019

Table 2

Mechanical properties of cortical bone in tension and compression [24]

Orientation Loading ; Ey Ou Eu
type (GPa) (MPa) (%) (MPa) (%)
Compression 19.09 184&?2 1.20 21439 2.37
=284 +2251  +0.09 2757 =038
Longitudinal
Tension 2022 7585 0.61 9741 1.85
+3.12 +13.98 +0.11 £19.88 +0.39
Compression 11.62 112.78 1.06 131.16 2.40
£2.4 +£19.61 =021 £22.02 +0.73
Transverse
Tension 1243 3292 027  40.18 0.54
+2.37 £7.85  £0.09 9 =018

The difference between the longitudinal
and transverse creep curves of cortical bone
has been shown in [26]. The anisotropic
mechanical behavior of cortical bone under
cyclic loading has been studied in [27-30].
Bone samples were prepared in the
longitudinal, circumferential and radial
directions of femur. Initial anisotropy of the
fatigue and ratcheting of cancellous bone has
been studied experimentally in [31].

Also, it is necessary to take into account
the anisotropic mechanical properties of the
titanium  alloys. For  example, the
experimental data obtained on the samples
taken in different directions of a Ti-6Al-4V
plate demonstrate the initial anisotropy of
creep and creep damage [32, 33]. So, the
rupture time of the longitudinal samples is
less by a factor of 30 than one obtained on the
transverse samples for one and the same
value of the tensile stress in the creep
experiments. Anisotropy of the fatigue and
ratcheting of Ti-6Al-4V has been studied
experimentally in [34].

Heterogeneity. Bone is highly
heterogeneous in its nature. For example, the
stress-strain diagrams of cortical bone for
specimens  cut from  four  anatomical
quadrants of bovine femurs are essentially
different [24]. Additionally, cancellous bone
is substantially weaker and more compliant
than cortical bone [6].

In this regard, the material properties of
bone are frequently discussed in terms of its
apparent density o . The typical range of
apparent density in cancellous bone is 1.0-
1.4 g/cm®, compared to about 1.8-2.0 g/cm?,
for compact bone [6]. Values of p lower than
0.25 g/lcm®correspond to the fracture of
osteoporotic bone [35].
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Modulus of elasticity has been related to
density by the relationship [6].

E=Rp® (),
where R and p are material parameters, and
exponent p =2 for cortical bone and p =3
for cancellous bone. Also, it is possible to use
the approximations given in [36] considering
the bone density instead of temperature. Let,
the modulus of elasticity of bone with
densities p, and p,(p, > p,) can be defined
by the expressions E=Rp"andE=R,p",
respectively. Then, the modulus of bone with
density pe[p,,p,] can be determined with

use of Eq. (1) and an interpolation procedure,
such as

R=RI'R;, p=[-r)p+rp,, (2,
wherer =522 and n=2L"2 Thus, Eq. (1)
p P> =Py

corresponds to the modulus of elasticity of
bone with material parameters defined for
density p e[p,, p, by Eq. (2).

Biomechanics. Considering bone and
titanium alloy as anisotropic materials with
different  behavior in  tension and
compression, the connection between the
kinematic tensor €,, and stress tensor o, in
the bone reconstruction can be written as
follows [37, 38]:

8,0,

_ ik Ok

€ = eo(—
O,

+b, J (3)

Here e,o, =08, 0,=0,+0,, 0y =bo;;
o, =8,,0,0,; byand a;are the second
order and fourth order material tensors; o,

and oZare the linear and quadratic joint
invariants of the stress and the material



tensors; o, is the equivalent stress; €,is the

scalar function which depends on o, as well
as, some structural parameters and specifies
for each physical state of the material
(elasticity, plasticity, creep).

In the case of the nonlinear elasticity, the
kinematic tensor e, = & is the tensor of the
elastic strain, and it is possible to assume that

v(o,)
g, = ——— 4),
0 (1_a))m ( )
where ¢« is a continuum damage variable by
Kachanov-Rabotnov introduced to describe
the damage growth in the bone reconstruction
[7], different examples on how to specify the
function v(o, )are given in [8, 9].

For plastic deformation of anisotropic
materials with the strain hardening measure q
and condition of plasticity

V(O-e ): q ] (5)
the kinematic tensor e, = & in Eq. (3) is the
tensor of the rates of the plastic strain, the dot
above the symbol denotes a derivative with

respect to the loading parameter, and the
scalar multiplier in Eq. (3) can be defined as

eO = }(V'(O'e )G.e ) (6)

Here the prime denotes a derivative with
respect to g, , and y =0 when v(c, )< q and
elastic deformation occurs, and either in the
case of unloading or neutral loading when Eq.
(5) takes place together with
conditiong, <0. Also, y=1in the case of
loading when Eqg. (5) is valid simultaneously
with inequality 6, >0.

Considering creep hardening with the
measure ¢ and creep damage of anisotropic
materials, it is possible to assume that the
kinematic tensor e, =&, in Eq. (3) is the
tensor of the rates of the creep strain, the dot
above the symbol denotes a derivative with
respect to the time t, and the scalar multiplier
in Eq. (3) can be defined as

v(o, )f(n?) _ ©)
1-o)
Different examples on how to specify the
functionsv(o,), £(q)and damage evolution
equation for @ are given in [8, 9].

Now, a number of comments need to be
made in reference to Eq. (3). First, the

€ =
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relationship between tensors under discussion
was used in [39-42], however, without
referencing sources [37, 38]. Second, further
development of the constitutive framework
was given in [8, 9, 43, 44] based on the
additional introduction of the sixth order
material tensor and the cubic joint invariant
of the stress and material tensors. Third, the
determination of the material parameters in
Eqg. (3) is obtained from a series of basic
experiments outlined in [8, 9, 37, 38]. Finally,
material parameters under consideration are
functions of bone density which can be
specified by analogy with Egs. (1) and (2).

For orthotropic materials with coincidence
of the coordinate axes with the principal
directions of anisotropy Eq. (3) takes the
following form [37, 38]:

_ 91111011 + 8112905 t 81133033
€1 = eo[ o +by, |
2

o
e, =26, 8151201,
(eF}

(1,2, 3). (8)

Here the symbol (1, 2, 3) means that the rest
of the relations can be obtained from Eq. (8)
by circular transposition of lower indexes 1, 2
and 3; o, =by,0y, +b,,0 +byoys ;
2 2 2 2
0) = 8411101 + 8y Oyp + 83p330 33 + 28415, 01,0 +
2 2 2
+ 2801330110 + 28539090y + 4811, 0y + 481343073 + 4855075
In a particular case of the transverse isotropy

of bone or titanium alloy with a single axis of
symmetry 1 the following equalities in Eq.

(8) hold [45] by, =by; ;80 =8y

iz = Auygs; Bporp = Biyrg; Aoy = 2835 + gy -
Further simplification of Eq. (8) for

orthotropic materials with coincidence of the

coordinate axes with the principal directions

of anisotropy is related to the following

requirements [46, 47]

Ay = aqzlv 28y, =—ayay ,

4a,, =38, +ay, (1,2, 3) )

based on the six material parameters a,;, a,,,

ay, &, ,38, and a,. Making use of Egs. (8)

and (9) one obtains the following tensor
relationship [47]

1
2
011 — E(allaZZO-ZZ + aua330'33)

€,=6 p + b11 J
2
2
e, =%90£M @2 3), (10),
2P
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2 2 2 2 2 2 2
where o = a;,071, + 850 + 8303 — ,8,-01,0,

—Qy;83307,033 — 88330 5,043 +

2 2 2\ 2 2) 2
+ (3311322 +ap )0'12 + (3311333 +ag )013 + (3322 Ay +ay )‘723

Definition of principal directions of
anisotropy in biomechanical analysis must
reflect the real anatomical situation in the
femur. For example, principal directions of
orthotropy for the cortical bone in the femur
neck, trochanter minor or major are different
from the orthotropy orientations in femur
diaphysis  [48]. Furthermore, principal
directions of anisotropy in the cortical bone
and cancellous bone are not the same. For
orthotropic materials where the coordinate
axes do not coincide with the principal axes
of anisotropy, the tensor relationship can be
written in the same way as Eqg. (3), such as

a.o
eij :eo( ijkI~ kI _'_birj]7
0,

with new material tensors transformed in
accordance with the customary
transformation rules for fourth- and second
order tensors

(11),

! ’
Qiji = OO g @ bij = amianjbmm (12),

mnpq;

where the components ¢;;are the direction
cosines of the angles between the principal
axes of the anisotropy and the new coordinate
axes. The symmetrical material tensors
ai'jk| and bi'j contain 21  independent
components and six ones, respectively.

A

The process of bone remodeling after
reconstruction can be described using the
Wolff’s law and taking into account changing
its shape and density [49]. In general, the
variation in bone density at the remodeling
site can be calculated using two approaches.
The first one is related to the cell population
dynamics that is governed by the interactions
between osteoblasts and osteoclasts through
the expression of several autocrine and
paracrine factors. This approach has been
described in detail, for example, in [7, 50].
The second one is a phenomenological
approach that is driven, for example, by the
strain energy density S as a mechanical
stimulus, and the variation in bone density
with time at the remodeling site can be
expressed as follows [51]

S 4
dt Sre

where S is a reference value of the strain
energy density , and k is the bone resorption
rate (or bone formation rate) that can be
defined in accordance with Fig. 9. Hence,
four phases of bone remodeling should be
considered [51]: (1) Resorption due to disuse,
if S<Sg;(2) Lazy zone, where bone mass is
kept constant (no resorption and no
formation), if S; <S <S; ;(3) Formation due
to strain stimulus dominated, if S <S<S; ;
and (4) Resorption due to damage healing, if
S>S§,.

(13),

dp
de

Stimulus (3)

[

-

Fig. 7. Bone adaptation model with four states of remodeling [51]

Modeling osteogenesis within a porous
titanium  implant is  necessary  for
understanding how the implant/biomaterial
interface with bone, translation of mechanical
to biological signals and treatment of
periprosthetic femur fractures after total hip
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arthroplasty with the use of LISS-plates and
screws for internal fixation may be controlled
in order to improve the fracture healing rate
and shorten treatment duration. Review of
such models was given in [52].


https://www.researchgate.net/publication/245058848_Analysis_of_creep_deformation_and_creep_damage_in_thin-walled_branched_shells_from_materials_with_different_behavior_in_tension_and_compression?_sg=ZZXNVy5orE2juYX6-fuQLczlCmgbl76oYcrC8bZHFKba-HKrOuxWzb5ivI7tHTuuG1crRRzIH_73sA.0NlzJdek_c67andfNVyufJIB6vv5f88RwjjYcp7dwz_9_Maf5gXjU6HZBSxrh6HcJ8eosIFLQfiFCeiUlhH6Dg&_sgd%5Bnc%5D=1&_sgd%5Bncwor%5D=0

Histological observations show
proliferation of mesenchymal stem cells into
a porous titanium implant [52]. In this regard,
diffusion model was used to describe
osteogenesis within a porous titanium
scaffold [52-54]. As known [55-57], the
diffusion of matter into a body can lead to
such phenomena as swelling and diffusion
induced stresses. Thus, the possibility of
these phenomena should therefore be taken
into consideration in biomechanical analysis
of bone reconstruction.

Total strains are assumed to be composed
of an elastic part, plastic part, swelling
induced part and a part due to creep. The
tensor of the swelling induced strain in the
scaffold can be written as follows

&g = A(C _Co)5k| )

where A is the biochemical expansion
coefficient, C is the concentration of
mesenchymal stem cells defined by Fick's
law [55-57], C,is the concentration of
mesenchymal stem cells at the reference state,
and O, is the Kronecker delta. The other
components of the strain tensor in bone and
implant are defined by Eqg. (11).

Software. The finite element method is a
powerful technique for stress analysis in the
case of the treatment of periprosthetic femur
fractures after total hip arthroplasty with the
use of LISS-plates and screws for internal
fixation [2, 3]. The impact of intraprosthetic
drilling on the stress distribution, as well as,
on the fracture risk of the femur has been
investigated using commercial software
package ANSYS. The effect of the prosthesis
material stiffness on the mechanical behavior
of femoral bone has been studied. For this
purpose, titanium alloy and cobalt-iron alloy
have been considered.

The finite element method was used in [5]
to evaluate the differences between retrograde
intramedullary nail and locking plate fixation
with/without a strut allograft. The finite
element study using ANSYS software gives
the possibility to analyze the optimum design
of the LISS femoral plate and determines how
the movement at the fracture site is
influenced by the preconditions of bone
healing. The contact behavior of the screw/
femur and screw/plate interfaces was set as
fully bonded to ensure the load transmission
from the bone to the implant.

(14),
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The effects of variations in plate
positioning on predicted fixation failure risk
was studied using commercial software
package ABAQUS [58]. In this way, different
clinical scenarios were investigated. It is
shown the dominant role of calcar screws
over others in reducing failure risk. It was
found that the locations, rather than the
average lengths of the screws, seem to be
more critical for fixation stability.

Note that all these studies [2, 3, 5, 58] are
based on the linear elastic behavior of bone,
implant, plate and screws. The materials were
assumed to be isotropic. Bone remodeling
and implant remodeling processes were not
considered.

The influence of microstructure on
reconstructed bone remodeling was studied in
[59, 60]. One-, two- and three-dimensional
simulations are presented using the COMSOL
software. Anisotropy, tension-compression
asymmetry, plasticity and creep were not
included in the modeling analysis.

Cortical long bone at the metaphyses
demonstrates the geometry of the thin shell
ranging in thickness from 0.1 to 0.2 mm [61].
In this regard, the nonlinear theory of thin
shells developed in [62, 63] can be used for
analysis of bone density, stress and damage
distributions over time in metaphyseal bone.
The in-house developed software takes into
account the tension-compression asymmetry,
anisotropy, heterogeneity, plasticity, creep
and damage development. In this way, the
theory of moderately thick shells [64, 65] can
be also considered. It is interesting to note
that the theory of thin shells was also used in
the bone remodeling analysis of diaphyseal
surfaces under torsion [66]. Additionally, it is
possible to check the assumption given by
Eg. (9) in the constitutive framework under
discussion comparing the experimental data
of microcracking around a circular hole in a
flat plate of bone under tensile loading [67]
with predictions based on the theory of
damage development in a thin plate of
arbitrary shape [68].

The geometric model, such as a thick-
walled hollow cylinder, has been applied for
the diaphyseal region of a long bone [69-71].
In this case, three-dimensional nonlinear
theory [72, 73] can be used with the in-house
developed software that takes into account
the anisotropy, tension-compression asym-
metry, heterogeneity, plasticity, creep and


https://www.liebertpub.com/doi/abs/10.1089/scd.2011.0691
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damage growth. The experimental data [74]
of stress relaxation in a thick-walled solid
cylinder of bone can be also compared with
the numerical predictions.

Constitutive models implemented into
ANSYS [55, 57] and ABAQUS [75] give the
possibility to reproduce the characteristic
features of bone and implant, and need to be
applied for analysis of bone density, stress
and damage distributions over time in bone
reconstruction. The practical recommend-
dations obtained in the simulations need to be
compared with the experimental data [76]
available for bone reconstructed with the use
of LISS-plates and screws for internal
fixation.

treatment or magnetic resonance
(tomographic) images may help to effectively
simulate the influences of treatment on the
mechanical behavior of femur.
MATERIALISE MIMICS software will be
used as the interface between computed
tomography images of the reconstructed bone
and ABAQUS (or ANSYS) software
package.

The outcome of the finite element analysis
will be how the implant/biomaterial interface
with bone, translation of mechanical to
biological signals and treatment of peripro-
sthetic femoral fractures after total hip
arthroplasty with the use of LISS-plates and
screws for internal fixation may be controlled

CONCLUSIONS

in order to improve the fracture healing rate
and shorten treatment duration.
The

three-dimensional finite element

model derived from the reconstruction of
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BIOMEXAHIYHUM AHAJII3 PI3HOOMIPHOCTI PO3TATY-CTUCKY, AHI3OTPOIIIT
TA HEOJJHOPIJTHOCTI PEKOHCTPYKIIII KICTKH B 3B'SI3KY
3 JIKYBAHHSAM NNEPUINTPOTE3HUX IMTEPEJIOMIB

3onouescokuii 0. 0., Mapmunenxo O. B.

BBenennsi. BiTHOBICHHS KiCTKHU Micis MEPIMPOTE3HOTO MEPEIOMY € KPHTHYHOIO POOIIEMOIO B OPTONEIil.

Merta. Takum 9UHOM, JOCTIHKEHHS 100 MONTYKY HOBHX MEIUYHUX PIIEHb € HEOOXITHUMH, OCOOIUBO B KOHTEKCT1
CTapiHHs HaceNneHHs Ykpaiuu. BaxiuBicTe OioMexaHiky, sika moB&#39;s3aHa i3 3aCTOCYBaHHSIM MIPUHIUIIB, KOHIEIIIH i
METO/IiB MEXaHIKM TBEPJIOro Tijla i PiIMHHU A0 Tijla JIIOJAMHU B PYCi i B CIIOKOI, aBHO BH3HAHA B SIKOCTi OCHOBH IS
MOJATBIINX EKCIICPHMEHTABHUX 1 TEOPETUUHHX JOCITIIKSHB 11010 TKAHHH CKeJleTa.

Marepiamn Tta Metomu. Pi3Hi acrmexkTH OiOMExaHIKM BHMAaralOTh BHKOPHCTAHHS PI3HHUX KOHIICTIH 1 METOMmiB
MEXaHIKH TBEPAOTO TiNa i piauHU. PemonenmoBaHHs BiIOYBAETHCS MPOTATOM YCHOTO JKUTTS KICTKH, TOMY IIed IMporec
MOXKHA PO3TJSIATH SIK OCHOBHHUU JETEpMiHAHT MEXaHIYHMX BIACTUBOCTEH KICTKM 1 IMIUTAHTy. biomexaHiuHUWiIl aHami3,
HaBEJICHUH Yy IIbOMY OTJISIIi, CTOCYETBCSl PO3YMIHHS TOTO, SIK MEXaHIYHI CUTHAJIM 1 MOJIEKYJISIPHI MEXaHI3MHU BIUIMBAIOTh Ha
JIKyBaHHS TEPIMPOTE3HNUX IIEPEIOMIB CTETHOBOI KICTKH IICJISI €HIOMPOTEe3YBaHHSA KYNBIIOBOro cyrioda, tumy Bl i C
BiAnoBiAHO 10 BankyBepchkoi kiacuikaiii, 3a JOMOMOro IUIACTHHM 3 MEHII IHBa3WBHOIO CHCTEMOIO crabimizarii
(LISS) i rBuHTIB-(iKCATOPIB.

PesyabraTi. Inentudikamis Takux mapameTpiB sK MeXaHiuHI BIACTHBOCTI KiCTKHM, TUTAHOBHX CIUIaBiB (TpoTe3
Ta30CTErHOBOrO Ccyrioba, mokputts, LISS-mimactuuu, rBuHTH) 1 iHTepdeiicy immiaHtar / GiomaTepian / KicTka Opu
MeXaHIYHOMY i 6i0XiMIYHOMY HaBaHTa)KeHHI, SIKi Qy>Ke BayKJIMBI JUIsl IPOTHO3YBAaHHS pe3yJIbTaTiB apTPOILIACTHKH, OyiH
eKCIIepPHMEHTAJILHO JTOCTI/PKEeHI 3 YpaXyBaHHSIM YIPYroIUIacTHYHOI AedopMarii, MOB3ydOCTi, BTOMH, a TaKOX PO3BUTKY
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NOIIKO/DKEHb B HaBeleHMX Marepianax. Cepex OCHOBHHX ocoOmmBocteil nedopmarii Oynnm mOCTIDKEHI acHMeTpis
PO3TATYBaHHS-CTUCHEHHS, aHI30TPOMis 1 HEONHOPIAHICTh MEXaHIYHMX BJIACTHBOCTEH. MM BUKOPHCTOBYBAIIM
TPHOXBUMIPDHY MOJENb KIHIEBUX €JIEMEHTIB, OTpPHMaHy B pe3ynbTaTi PEKOHCTPYKLIi MAarHiTHO-PE30HAHCHUX
(TomorpadidHnx) 300pakeHb i 300paXKeHb MIPOTATOM JIiKYBaHHSL.

BucHoBku. B pesynprari aHamisy 1i€i moaeni Oyno BCTaHOBJIICHO, IO TEMIIH JIIKYBaHHS MEPIIPOTE3HUX IEPEIoMiB
CTETHOBOI KiCTKH HiCIS TOTAJIBHOTO €HAOMPOTE3yBaHHS KyJIBIIOBOTO Cyriio0a 3 BUKOPUCTaHHAM miacTHH LISS 1 rBuHTIB
UL BHYTpImIHBOi (ikcamii MOXKHa KOHTpPOJIIOBAaTH 3a Jomomororo makera mnporpam ABAQUS (abo ANSYS) s
BIZATBOPEHHS XapaKTEPHUX OCOOJIIMBOCTEH KICTKH 1 IMIUIAHTY NPH PEKOHCTPYKIIi KICTOK 3 METOIO IiJIBUIIEHHS IIBHIKOCTI
3aro€HHs IepeioMy 1 CKOPOUSHHS TPUBAJIOCTI JIIKYBaHHS.

K/IIO490BI CJIOBA: nepunporesuuii mnepenoMm, LISS-mactuna, OiomexaHika, aHi30Tpomis,
HEO/IHOPITHICTh, PI3HOOIIPHICTH PO3TATY-CTHCKY
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BUOMEXAHUYECKHUIA AHAJIU3 PASHOCOITPOTUBJISAAEMOCTH PACTSIXKEHUIO-
CXKXATHUIO, AHU30TPOIIMM U HEOJHOPOJHOCTH PEKOHCTPYKIIMU KOCTH B CBA3U C
JIEYEHUEM INEPUITPOTE3HUX

3onouesckuit A. A., Mapmuinenko A. B.

BBenenne. BoccTaHOBIGHHE KOCTH IOCIE MEPUIPOTE3HOTO IMEpesioMa SBISETCA KPUTHYECKOH mpobieMol B
OpTOTIETNH.

Hens. Takum o00pa3oM, HCCIEIOBaHUS Ui HPENOCTABICHHS HOBBIX MEIUINHCKAX PEIICHUH SBISIOTCS
HEOOXOMMBIMH, OCOOCHHO B KOHTEKCTE CTApEHHs] HAceNIeHUsl Y KpauHbl. BakHOCTh OMOMEXaHHMKH, KOTOpas CBs3aHa C
NpUMEHEHHEM MPUHIUITOB, KOHLEMIUH 1 METOJOB MEXaHUKH TBEP/IOTO TEJa U KUIKOCTH K TEJly YeJIOBeKa B IBIKCHUH H
B TIOKO€, JJaBHO TIPH3HAHA B Ka4eCTBE OCHOBBI IJISI JATbHEHIINX SKCHEPUMEHTATBHBIX U TEOPETHUECKUX HCCIIEOBAHUH
KacaTeJIbHO TKaHeH CKeJeTa.

Martepuanbl U MeTo[bl. Pa3miyHbIe acleKTsl OMOMEXaHWKH TPeOYIOT HCIONB30BAaHMS PA3IUYHBIX KOHLEMIUH U
METOJIOB MEXaHHWKH TBEPJOTO Tella M XKHUAKOCTH. PeMozaenpoBanye MpoONCXOIUT B T€UEHHE BCEH KU3HH KOCTH, TOATOMY
9TOT MPOIECC MOXHO pacCMaTpHBaTh KAaK OCHOBHOHM JETEPMHHAHT MEXaHHYECKHMX CBOMCTB KOCTH M HMIUIAQHTATa.
buomexaHuveckuii aHanu3, MPUBEJCHHBIH B HACTOSIIEM 0030pe, KacaeTcsl IOHUMAaHHS TOT0, KaK MEXaHMYeCKHe CHIHAIIBI
U MOJISKYJSIDHBIE MEXaHM3Mbl BJIMSIOT Ha JIEYEHHE MEPHUIPOTE3HHX IEepelioMOB OEAPEeHHOH KOCTH mOocie
SHIOTNPOTE3UPOBaHKS Ta300eapeHHOro cycTtaBa, Tuna Bl u C cormacHo BaHkyBepckoil kiaccu(UKaiyu, ¢ MOMOIIBIO
TUIACTUHBI C MEHEE HHBA3UBHOM cucteMoii cradbmwmmsanun (LISS) u BuHTOB-(pHKCaTOPOB.

PesyabTathl. MnenTndukanms Takux mapaMeTpoB Kak MEXaHHYECKHE CBOWCTBA KOCTH, THTAHOBBIX CILIABOB (IIPOTE3
Ta300eIpeHHOTO CycTaBa, MOKphITHe, LISS-mmacTuHbl, BUHTH) W uWHTEepdelica MMIUTIaHTaT/OHoMarepran/ KOCTh TpH
MEXaHHYECKOM ¥ OHOXMMHYECKOM HArpy)KeHHH, KOTOpBIE OYEHb BaKHBI JUII HPOTHO3HPOBAHHS pE3yIbTATOB
apTPOIUIACTHKH, OBUIM JKCHEPUMEHTAIBHO HCCIEJOBaHBI C YYETOM YIPYTOIUIACTHYECKOW IedopMaiuu, MON3ydecTH,
YCTaJIOCTH, a TAKXKE Pa3BUTHE MOBPEXKICHUI B 00CYyXaaeMbIx MaTepuaiax. Cpenu OCHOBHBIX 0coOeHHOCTE# AedopMannu
OBLTH UCCJIIEAOBAHbI aCUMMETPUA PACTKCHUA-CKATHA, aHU30TPOIUA WU HECOAHOPOAHOCTh MEXaHHYCCKUX CBOMCTB. MBI
FCIIOJIB30BAIM  TPEXMEPHYIO MOJETb KOHEYHBIX JJIEMEHTOB, IOJNYYCHHYIO B Pe3yJbTare PEKOHCTPYKLHHM MAarHUTHO-
pe30HAHCHBIX (TOMOTpaduIecKnx) H300paKeHUH 1 N300paKEHUI B XOJIC JICICHUS.

BeiBoabl. B pesynbrate aHanmza 3Toi Moaenyu ObIIIO YCTAaHOBIJICHO, YTO TEMITHI JICYCHHUS TIEPUIPOTE3HBIX MIEPETIOMOB
OepeHHOH KOCTH IOCIIe TOTAJIBHOTO YHAONPOTE3UPOBAHUS Ta300€APEHHOTO CyCcTaBa ¢ HCIONIb30BaHueM IutactuH LISS n
BUHTOB JUISl BHYTPEHHEH (UKCAny MOKHO KOHTPOJIMPOBATH ¢ IToMomIbio makera nmporpaMMm ABAQUS (mmm ANSY'S) s
BOCIIPOM3BCACHHUA XapaKTECPHbBIX 0COOEHHOCTEH KOCTH M MMIUIaHTaTa Ipyu pEKOHCTPYKIUHN KOCTEH ¢ LECJIBI0 ITOBBIIICHUA
CKOPOCTH 32)KUBJICHUS IEPEIOMa M COKpAIIEHHS ITPOOIDKUTEILHOCTH JICUSHNS.

K/IFIOYEBBIE CJIOBA: nepunpore3nuii nepenom, LISS-ruiactuna, 6rnomexanuka, aHU30TpOMNus,
HEOJHOPOAHOCTh, Pa3HOCONPOTUBILIEMOCTh PACTAKEHHIO-CIKATHIO
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TAXKKA CIIOJTYYEHA TPABMA: AHAJII3 TAKTUKH
BAT'ATOETAITHOI'O JIIKYBAHHA

Mameceenko M. C., Mameeenxo C. B., bapanoea H. B., Bonkoea IO. B., Koznoea T. B.

Beryn. OcHOBHI HanpsIMKH 1HTEHCHBHOI Teparlii B TOCTpOMY MepioAi MoiTpaBMu 0a3yroThCs Ha mpuHIMnax Damage
control surgery, Damage control resuscitation, Damage control orthopedics.

Mertoro poboTtu Oylio TpoaHai3yBaTH PE3yNbTaTH NIarHOCTHKH, JIKYBaHHS, €Tald XipypriyHoi KOpeKIii, TepMiHU
0CTaTOYHOI cTaduIi3alli KiCTKOBUX yJIaMKiB.

Marepiann Ta Meroam. PeTpocreKTHBHE IOCITIDKEHHS icTOpiH XBOpoO 32 mallieHTiB, MOCTPaXKAAINX BiJ
HOJITPaBMH, sIKa CYIPOBOJDKYBAJIaCh MAaCHBHOIO KpoBOBTpaTolo (30-40% medinut 06’ emy mupkymorodoi kposi (OLK)) i
XapaKTepPU3yBaJIacs CIOJYYCHICTIO TpaBMH. AHAaTi3yBald KITiHIYHI H JTaOOpATOpHI MOKA3HUKH, €Tald 3TiTHO TAKTUKH
Damage control (DC), pe3ynbTaTu JIiKyBaHHS.

PesyabTaTtn. [IpoanamizoBaHo pe3ynsTaTu HiarHOoCTHKH i JikyBaHHsS 20 (62,5%) womosikiB # 12 (37,5%) iHOK,
cepenHiit Bik skux ckiaaB 35,22+12,7 pokiB. BimnmoBimHO OIiHIN TSHKKOCTI 3a mikaior ISS moctpakmani HaaXomuwin y
TSDKKOMY cTaHi, 26,84+4,1. PiBeHp cBimomocti 3a mkanoro koM I['masro (ILUKI) ckmaB 13,5+0,5 Gamis. Ilpu oI
TsoKkKOCTI xBopux 3a mkanoo APACHE 11 14,97+2,78 OaniB. CtrymiHp KpoBoBTpaTH Biamosinmama IlI-my kmacy 3a
Ki1acu(ikamiero aMepuKaHChbKoi Kouieril XipypriB # cranoBmna 35,21+4,52% OLIK. ¥V Bcix mamieHTiB 3apeecTpoBaHO
TeMOJMHAMIYHI O3HaKW rinoBoiiemii, 25 % - moTpeOyBaln Ba30MpPecOpHOi MIATPUMKU. B Jekibka eTamiB 3araiom
BUKOHAaHO 140 omepaTHBHHMX yTpyd4aHb. Y Iepiry Jo0y 3a XHTTEBHMH IIOKa3aHHSMH, 3 METOI0 3yNHHKH KPOBOTEi i
THMYacoBOI iMOO1JTi3allii KiHIIIBOK - 114 omepariii. 3a BiACTpOYEHUMH TIOKa3HUKAMH B Tiepion 2-14 no6a - 26 omnepariiii.

BucnoBku: [l ontuMizanii JiKyBaHHS W 3HWKEHHS YCKJIQJAHECHb y TAKHX MAI[IEHTIB HEOOXIIHE MOAajIbllle BUBYCHHS
IHTEHCHBHOI Tepamii i po3po0Kka KpUTEpiiB II0A0 MOCITITOBHOCTI Ta TEPMiHIB OaraToeTamHoi OonepaTuBHOI KOPEKIIii.
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BCTYII

Crpareris «Damage controly» (DC) uabyna
aKTyalbHOCTI 1 TOMYJISIPHOCTI 3a OCTaHHI
necsatuiitTs. KpoBoreua cranoButh Bif 30 %
1o 40 % TpaBMaTUYHHAX CMEPTEH 1 € TOJIOBHOIO
MPUYUHOID MOXJIIMBOI CMEPTi y BHIAIKY
nomitpaBmH. [1]

OCHOBHI HampsSMKH IHTEHCHUBHOI Teparii B
TOCTpOMY TIEPiOJIi TOJITpaBMH 0a3ylOThCA Ha
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npuniunax Damage control surgery, Damage
control resustitation, Damage control
orthopedics # anroputmy «ABCDE» Ta, sk
BIJIOMO BKJIIOYAalOT B cebe OopoThdy 3
KpOBOBTpaToOlO W  Tpiajioro  cMmepti —
KOAaryJomnaTi€o, TinoTepMi€ero, alua03oM [2].
Hunimniit eran pozyminas konuenuii DC
XapaKTepU3YETbCs NHUTAaHHAMHU e(EeKTUBHOCTI
Ta OE3MEYHOCTI CydYacHOI TPaBMATOJIOTIYHOI
KOpEKIIiii Ta TUM, ¥ CJIiJ] 11 BUKOPHCTOBYBaTH
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Oimpm BHOIPKOBO B €MOXY BIOCKOHAJICHHS
MpaKTUKK peaniManii [3].

MenanvHa J0MOMOra TaKUM MOCTPaXKIAIUM
Ha BCiX erTamax JIiKyBaHHS IOBHHHA OyTH
HaJaHa HACTUIBKM IIBHMIKO 1 B TaKMX 00CArax,
mo0 OoOraHATH TMATOJIOTIYHI IPOIECH, IO
pPO3BHBAIOTBCS B OpraHax i TKaHWHAX
BHACIIZOK Tporpecytodoi rumnomnepdysii i
rimokcii [4].

HonatkoBuit  (isionoriyauii  cTpec  Bifg
oreparii 3 MPUBOLY MEBHOTO MEPEIIOMY MOXKE
aKTHBYBaTH HECIIPUATIINBY CHCTEMHY
BIJIITOBi/b, IO MTPUBOJMUTH IO OLITBIIT BHCOKOTO
PiBHS yCKIIQJIHEHb i CMEPTHOCTI [5].

Pape H. Ta cmiBaB. BKa3yloTh, IO aHAaNi3
icTopiii XBOpOO BHSABHB BiIMIHHOCTI MiX
MaieHTaMd B KITIHIYHO CTa0iIpbHOMY W
HOTPaHUYHOMY CTaHaX 3 TOYKH 30py BUXIITHOI
TSOKKOCTI  TpaBMH 1  ICISOTEpamifHnX
pe3yibTaTiB 1 MATBEpAUB YSBJICHHS TPO Te,
[0 TAI[iEHTH B TOTPAaHUYHOMY CTaHI MaroTh
3HAYHO TipIIi MicIsonepaniiiHi  pe3yabTaTH,
HDK CTaO1TbHI TMaIieHTy [6].

BayTtpirocmitanbhi YCKJIaTHEHHS
PO3BUBAIOTHCS TPHOIN3HO y uBepTi (22,6 %)
xBopux B BIT # acomilOmOThCS BUIIAMHU
nokasHukamu [SS >26, BikoBOI Karteropii,
crarti, HasiBHOCTI TpaBmu L{THC, IIBJI (tutyyna
BEHTHIIALIIS JIET€Hb), KOMOPOiaHicTh [7].

Taki kareropii sSK —  YCKJIaJHEHHS,
CMEpPTHICTh, IHBANAM3AIlsl B 3HAYHIA Mipi
3ajekatb Bijg OanmaHcy MK aHaTOMIYHHM i
(hi3107I0TIYHUM  BiTHOBJICHHSIM, TOIIYK SKOTO
MIPOJIOBKYETHCS.

META JOCJIIKEHHSA

[IpoanamnizyBatu pe3yibTaTd AiarHOCTHKH,
JMKyBaHHS, eTalu  XIpyprivyHol  KOpEeKIii,
TEPMIHM OCTaTOYHOI cTalimi3alii KiCTKOBUX
ynamkiB. OIIHUTH IMOBIPHICTH YCKIIQJIHEHb B
pPaHHBOMY TIE€pioAl TPaBMaTHYHOI XBOPOOH
(TX) # mouaTKOoBHH CTaH Ta PE3EpBHI
MOJJIMBOCTI T€MOAMHAMIKH Ta TOMEOCTazy y
XBOPHX 3 MOJIITPABMOIO.

MATEPIAJIN TA METON

IIpoBeneno aHawi3 pe3yibTaTiB
JIIarHOCTHKH # JIKYBaHHS 32 MOCTpaXIaInX 3
MO€THAHOIO TPABMOIO, KA CYIIPOBOKYBAJIACh
MacuBHOIO KpoBoBTparow (3040 % npedimur
OLK), mpu momitpaBmi. [lana rpyma Oyna
chopMoBaHa PETPOCIEKTHBHO TpU aHaITi31
apxiBHUX JaHUX iCTOpi XBOpoO 1 MicTmia
NamieHTiB, sKi mnepeOyBanu Ha JiKyBaHHI Y
BIIIUIEHH] aHecTe3loyiorii 1  1HTEHCHUBHOI
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Teparii IS MAaIi€HTIB 3 TOETHAHOK TPaBMOIO
XapkiBcbKOi ~ MiChKOI  KIIiHIYUHOi  JiKapHi
IIBAAKOI Ta HEBIAKIAIHOI MEAUYHOI JOIIOMOIH
imeni mpod. O. I. MemaninoBa B nepion 3 2015
o 2016 pokmu.

[Ipu ¢opmyBaHHI TpynH Opi€HTYBaIHCA Ha
TSOKKICTh  YIIKO/)K€Hb, TO€THAHHICTh (HASB-
HICTb TSDKKOI TpaBMH 2-x abo Oinblie
aHaTOMIYHHUX oOJacTell), TAKKICTb CTaHy IMpH
HAJXO/PKEHHI B  KIiHIKY ¥  BelIWYHHY
KPOBOBTPATH.

XBOpi HAIXOIMIIN IO CTAIlIOHAPY MPOTATOM
3 roguH 3 MOMEHTY OTPUMAaHHS TpPaBMH.
[ocTpaxnmanux B  ymoBax  omeparniiHol
OTJISJANI aHEeCTEe310JI0T, Xipypr, HEHpoXipypr,
TPaBMaTOJNIOT 1 TEpameBT, MPH IepeioMax
KICTOK Ta3a — ypoJor.

Y BCiX TWOCTpaXmaldwmx [iarHOCTOBaHO
MONIITPAaBMY 3  PI3HUMH  CIIOJyYEHHSIMHU
MOIIKO/DKEeHb (TOJIOBA, TpPyIb, XHBIT, Ta3 i
KIHIIIBKH), TeMOpariyHuii (TpaBMaTHYHHI) IIOK
IIl crymeHs TSKKOCTI. 3 METOK OIIHKH
CTYIIEHS TSDKKOCTI TpaBMH ¥ CTaHy MAIli€HTIB
BHKOPHCTOBYBanM mmkaiu Abbreviated Injury
Scores (AIS), Injury Severity Score (ISS),
Glasgow Coma Scale (GCS), APACHE Il
(Acute Physiology And Chronic Health
Evaluation).

B ymoBax omnepamiiiHoi 3a0e3nedyBaiu
JUHAMIYHUH MOHITOPHHI XHTTEBO Ba’KIMBUX
¢ynkuiit — AT, UCC, carypauis KpoBi, 4acToTa
IUXAIBHUX PyXiB, TOLIO; BHKOHYBalH BECH
HasIBHUN CIIEKTP nabopaTopHO-iHCTPY-
MEHTAJILHOI J1arHOCTHKH.

VY Bcix BuUmajgkax JiKyBaJbHUH mpouec OyB
MHOAUIEHUA Ha Jekuibka eramiB 3rigao DC.
[epmuit eran (1m0 24ronuH) BKJIIOUAB
3a0e3neYcHHS MIPOXiTHOCTI TUXATBHAX
nuisixie, [IBJI, maTpUMKy TreMOJMHAMIKH,
3axX07  WIOJI0  3YNWHKH  KPOBOBTpATH,
mpoTuliokoBa Tepamis. Ha mepmomy erami
MPOBOJMIN Olepalii MoB'si3aHi 3 3yNUHKOIO
KpOBOTEUi (sranopoTomis, JIpeHyBaHH:
IUIeBpaIbHOI ~ TIOPOXKHWHH 32 bronay,
cTablmi3allisi CErMEHTIB TepelioMiB armaparaMu
30BHIIIHBOI (ikcamii i NMepBUHHA XipypriuHa

o0pobka paH y BUNAIKaX  BIIKPUTHX
MEPEIoMiB TpyOUacTux KiCTOK AKi
CYIIPOBOKYBAJIHCS KPOBOTEUEIO).

Ha IpyromMy eTarmi (2-15 noo6a)
MPOJOBXKYBAJIM IPOTUIIOKOBY TEpaIlifo, IPH
crabimi3artii TeMOIMHAMIKHU TIPOBOTAITH
BiICTpOYCHI omepamii 3 KOpEKILii Mepenomis
KpYITHUX  TpyOuYacTHX KicTOK (IJICUOBOI,

CTErHOBOI, KICTOK TOMIJIKH # iX KOMOiHaIli1).



VYci mamieHTH OTPUMYBald TPAIULIHHY

IHTCHCUBHY Teparimo BIJIIOBITHO o
JIOKaJILHOTO KJIIHIYHOTO MPOTOKOIY HaJaHHS
MEIUYHOI  JOTIOMOTH TpU  MOJITpaBMi

(duimpo, 2016 p. 3a pemensiero mpodecopa
O. M. KnuryHeHko): iH(py3iftHO-Tpanchy-

3ilHYy, 3HEOOITII0TY, MIPOTHU3AIANIbHY,
aHTHOaKTepialbHy Ta METaboJiuHy Teparilo,
npodiaKTUKY CTPECOBUX BHUPA30K
HUTYHKOBO-KHUIIKOBOTO TPaKTy, BiJHNOBiAHO
IO  TSOKKOCTI  CTaHy Ta  OTPHUMaHUX
HOIKOKEHb.

[lpn BHWKOHaHHI OIEPAaTHBHHUX BTPYYaHb
npoBoAuiacss 0araTOKOMIOHEHTHA BHYTPIII-
HBOBEHHA aHecTe3is 3 IHTyOamieo Tpaxei i
HIBJI (denTanin+keramiH+okciOyTipaT Hart-
pito). IlokazanHA 1O TPOBEACHHS TPHUBAIOL
IIBJI Bu3Hauanucst Ha miacTaBi 00'€KTMBHUX
KpUTEpIiB (TSDKKICTh TpaBMHU TpyIeH, )KHBOTA,
3arajibHa TSDKKICTh YIIKO/KECHB).

AmHamizyBani  JAWHAMIKy ~ KIHIYHEX
7a00paTOpPHUX  TOKA3HMKIB,  BipOTIAHICTB,
NPUYUHH, YACTOTY PO3BUTKY YCKIIaTHEHb.

PE3YJIbTATHU JOCJIJKEHHSA TA
OBI'OBOPEHHS

[IpoanaizoBaHO pe3yJIbTaTH JIATHOCTHKH i
mikyBanHs 20 (62,5 %) donoBikiB W 12
(37,5 %) kiHOK, cepenmHiii BiK SKHX CKJIaB
35,22 + 12,7 pokiB. MexaHi3MOM OTpUMaHHS
tpaBmu Oy y 20 (62,5 %) nanientis ATII, 8
(25 %) mnaminas 3 Bucotn — it 4 (12,5 %)
no0yToBa TpaBMma.

[lpu posmomineHHI TOCTpaXJaTuX 3a
00’eMOM  TpaBMH  BHSBICHO  HACTYIIHI
CIIOJTydeHHsI TPaBM: 3aKpHTa TpaBMa TIPYIHOL
KIITKA 1 cKelmeTHa TpaBMa — y 13 xBopwux,
3aKpUTa TPaBMa )KUBOTA 1 CKEJIETHA TPaBMa — y
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5 XBOpHX, 3aKpHTa TpaBMa >KHBOTA, Ta3y I
ckenetHa — y 4, 3aKkpura TpaBMa TIpyAHOL
KIIITKH, 3aKpUTa TpaBMa >KMBOTA i CKeJeTHa
TpaBMa — 5, 3aKpuTa TpaBMa IPyJHOI KIITKH,
3aKpHTa TpaBMa XMUBOTA, Ta3y i ckemeTHa — 1,
3aKpUTa TpaBMa TPYAHOI KIITKH, Tazy 1
ckeJieTHa TpaBMa — y 4 xBopux (Puc.).

Cepen ckeneTHOi TpaBMH JOMiHYBalH
MEPEJIOMH CTETHOBOI KiCTKH, KICTOK TOMIJIKH,
OJIHO YM JIBOCTOPOHHI Ta iX komOiHarii. ¥ 22
(68,75 %) mamieHTiB IiarHOCTOBAHO MEPEIOMM
CTErHOBUX KICTOK, cepen HUX Yy 3-x (9,4 %)
BHIIJKaX OynH TPUCYTHI  JBOCTOPOHHI
mepenomu, # y 8 (25 %) — moemHyBanmcsa C
MepesioMaMi  KICTOK  TOMIJIKU. BigkpuTux
nepenomie  6ynmo 10 (31,25 %). B iHmmx
Bumnaakax (10 mamientiB — 31,25 %) ckenernuit
KOMITOHEHT OyB IpEeICTaBICHUI IBOCTOPOH-
HIMH TIepeoMaMH KiCTOK TOMIIKH.

HeBigknmamgni 1 TepMIHOBI  ONEpaTHBHI
BTpY4YaHHA BHUKOHYBAJIUCB, BiJIMIOBIAHO,
BiJpa3y Micis HaJXOIKEHHS B cTalioHap abo
mcias  KOPOTKOYAacHOI  meperornepamiiHol
migrotoBkn  (mpotsirom  1,0-1,5rox.). J[lani
OTIepaTHBHI BTPyYaHHS HAWYACTIiIlle TOJSATaIH
B JpEHYBaHHI IUICBPAILHUX TOPOXKHUH TPH
HaTpPYyXEHOMY, MacCHBHOMY TeMOITHEB-
MOTOpaKci (24 mocTpaxnanux), piamre
MPOBOMIIACS TIEPBUHHA XipypriuHa o0poOka
paH pizHOi nokamizamii (7 mMOCTpaKIaNINX),
JanapoToMii 3 HMPUBOAY TPHUBAIOYOi BHYTPIII-
HbOYCPEBHOI KPOBOTEUI 1 OIIKOKEHb OpraHiB
xuBoTa (14 mnoctpaxkganux). Omnepamii 3i
cTablmizallii mepenoMiB KiCTOK Ta3y anaparamu
30BHINIHKOI (ikcarii Oynmm BUKOHaHI y §
MalI€HTIB MPOTATOM 12 rogua iciIst
HAJIXO/DKEHHS B CTalioHap (B CepelHbOMY
yepes 4,1 £ 1,2 rox).

B 3TH+T+C
H3TM+T+C

B 3TI+3TH+T+C
W 3TM+3TH+C

W 3TH+C
H3Tr+C

15

Puc. Po3nogizieHHs: mocTpakaaiux 3a 00’€MoM ii CIOJIy4eHHSIM TPaBM.
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TepMiHM  OCTATOYHOTO  XipypPTidHOTO
JiKyBaHHS TIEPENOMIB JOBIHX TpPyO4acTHX
KiCTOK CKJanmu: mporsaroM 24 roaun y 14

MaIri€edTiB, depe3 24 roauHu TpaBmu y 18
nauieHTiB (B miamasoni 2—15 ni6) (tab. 1).

Ta6mums 1
Omnepauii, BHKOHaHI MOCTPaKIATUM
CTpOoKH BUKOHAHHS L
OIIepaTHBHUX BTPYYaHb Kibkicrs
HaiimenyBanHs omepamiit OTIePaTHBHUX %
Tporsrom 2—15 ni6 BTPYy4YaHb
24 roauH pyH
JlpeHyBaHHI IIeBpaibHOI TOPOXKHUH 3a bronay 24 2 26 18,6
Jlanapornenres 32 - 32 22,9
. 14 - 14 10
Jlamapotomis
— YIIUBaHHS NEYiHKU 4 ) 4 2,9
— CIUIEHEKTOMIs 7 - 5
— YIIMBaHHS NOPOXKHUCTHX OpraHiB
! P P 3 i 3 2.1
Eninucrocromis 1 - 1 0,7
TpaxeocTomis - 10 10 7,1
I[IXO pan 7 - 7 5
Meranoocreocunre3 A3®P KiCTOK TOMUIKHA 20 - 20 14,3
IHTpaMegynngHM METaJIOOCTEOCHHTES 10 3 13 9.3
CTErHOBOT KiCTK
HakicTkoBHi METaI00CTEOCHHTE3 TNIACTUHAMHU
— CTErHOBOI KiCTKHA 2 7 17 12,1
— KICTOK FOMIJIKH 4 4
Ycworo 114 26 140 100
3aramoM BUKOHaHO 140 omepaTHBHHUX (125%),  Tpaxeocromito 10 (31,25 %),

BTpy4YaHb. Y mepiry 100y 3a >XATTEBHMHU
MOKa3aHHSIMH, 3 METOIO 3YITUHKU KPOBOTEYI i
iMoOimizamii  KIHI[IBOK, BHKOHaHo 114
onepariiii. Jlamaporomito BukoHasu y 14
(43,75 %) namienTiB, TOpakoleHTe3 24
(75%) maiieHTiB, NEPBHHHY XipypriuHy
00pobky (IIXO) pan y 7 (22%),
METaJIO0CTEOCHHTES KiCTOK TOMUIKH
amaparoMm 30BHIIHbBOI ¢ikcartii (A3D) —y 16
(50 %), wHTpamMemyJISApHBIA  OCTEOCHHTE3
CTETHOBO{  KICTKH y 10 (31,25 %),
HaKiCTKOBUH  METalIOOCTEOCHHTE3  KiCTOK
cTerHa U roMiiku — y 6 (18,75 %), kicTkoBe
BUTSTHEHHS 1 3aKPUTY PETO3UIIII0 KiCTKOBHX
BimmamkiB — y 10 (31,25 %). 3 nmiarHoc-
THYHOIO MeTor BeiM 32 (100 %) marientam
BUKOHAJIM JIATIAPOIEHTe3. 32 BiJCTPOUYCHUMHU
MMOKa3HUKaMU BUKOHAHO 26 omeparriii:
IHTpaMeIyISPHUH METaJIOO0CTEOCHHTE3 CTer-
HOBOI KicTkH 3 (9,4 %) marieHTam, BiIKpuTa
PETO3UITis KICTKOBUX Bi/IJTaMKiB 71
HaKICTKOBHUH METaJIOOCTEOCHHTE3 CTErHOBOI
kictku 7 (31,25 %) # kictok rominku 4
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TopakoreHTes 2 (6,25 %) naimieHTam.

BiamoBigHO OLIHIN TSHKKOCTI 3a HIKAIOIO
ISS mnocTpaxkgani HagXomWiIHM y THKKOMY
crani, 26,84+4,1. PiBeHp CBIiZOMOCTI 3a
LOKT cxmaB 13,5+0,5 OGanis. Ilpu omiHmi
TshKKOCTI XxBopux 3a mkanoro APACHE 11
14,97 + 2,78 Gani. CTyniHb KpOBOBTpaTu
Bignosigana Ill-my kiacy 3a kiacudikariiero
aMepHMKaHChKOi  Kouseril  xipypriB  [8] #
cranoBuna 35,21 + 4,52 % OLIK.

IIpy HagXoI)KEHHI Yy BCiX MAli€HTIB
3apEECTPOBAHO T'€MOJMHAMIYHI O3HAKH TiIlo-
BoJIeMil — cuHycoBy Taxikapzito (HCC 126 +
8 ynmapiB B XB.), rimorensito (cepemuiii AT
60 + 4,8 MM pT. CT.), HU3BKUH LEHTPAIbHHIA
Beno3umit Tuck (UBT 0,3 = 0,2 mm pT. cT.). B
MOMEHT HAQJXO/UKCHHA JI0  CTallioHapy
remornobin Oy 140,7+16,81/n, mo €
pe3yIbTaTOM KOMIICHCATOPHUX peakiid i
IeHTpaTi3aiii KpoBOOOIry, ¥ TOJAJIBLIITNM
sHmwkeHHsIM g0 100,6 £ 13,9 /1 uepes 2
roguau i no 87,6 £ 10,91/ uepes 24 roguHu
(tabm. 2). Ilpu mpoMy 00’€eM TeMO TpaHC-



¢y3ii, o MPOBOAMBCS TPOTATOM 24 TOAWH
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JkeHol mrasMu. Ha MOMEHT HaaXOKEHHS 10

cknaB 790 + 220 ma — epuTpoueTapHoi Macu crauionapy 25 % xBopux moTpeOyBaiu
B nmoegaHanHi 3 907 + 232 mi1. cBiXO 3aMoOpo- Ba30MPECOPHOT MiATPUMKH.
Tabmuus 2
3minn KIiHiK0-1200paTOPHUX MOKA3ZHUKIB
Ha momeHT Uepes 24
ITokazuuk HaJXOKEHHS 10 UYepes 2 ronuHu 3 noba
CTalliOHAPY FoRuHH

T'emorno06in, r/n 140,7 + 16,8 100,7 £ 13,7 87,6 +10,9 94,1+135
I'emaTokpit 0,42 + 0,05 0,3+0,04 0,26 + 0,02 0,27 £0,03
3aragbHu# OIOK, T/ 524+24 51,4+3,1 53,4+28 52,6 +5,3
Lyxop, MMOTIB/1T 6,6 +1,7 76+1,3 8,8+0,6 57+0,5
BiipyOin saraibHu, 134432 122441 1511442 | 148+50
CeyoBrHA, MMOJIB/TI 58+1,1 64+1,4 75+2,2 68+1,8
KpeatnHin, MKMOIIB/T 67,6 13,8 73,3+ 14,2 108,1 +£ 13,2 1009+7,6
TpomborutH, 10° 268,8+ 47,4 218 £44,7 168,3 £ 44,1 146 + 32,4
CAT, MM pT. cT 60 +4,8 66,2+ 5,7 71,1+5,6 100,4+5,0
UCC, yn/xB 126 + 8,2 100,9+ 6,1 99,9+19,3 93,7+5,72
BT, cMm.BOA.CT. 0,3+0,2 0,4+0,7 3,4+1,3 40+15

3 ToukHm 30py  TicagomepariiHuX Ha CTPOKH IUIAaHYBaHHS  BiJICTPOYECHUX
pe3yibTaTiB TPUBAIICTh nepeOyBaHHs orepalliii Ha OIMOPHO-PYXOBOMY arlapari.

BIJIZIICHHST IHTEHCUBHOI Teparii cTaHOBUJIA
11 + 3 ni0, TpuBanicts BenTmsimii — 3,6 £ 3,0
no0u. BinpmiicTe mamieHTIB  TOTpeOyBalu
migTpuMKn  pecripatopHoi ¢yHkmii. [1IBJI
npoBoauiack 30 mamientam (93,75 %), 2
xBopux (6,25 %) moTpeOyBamu  JuIIe
Kucnoponorepamnii 5 n/xB mpotsrom 3 mi0.
Tpusanicts IIBJI cranoBmna y 10 xBopux —
mo 1 nobu, y 8 xBopux — 10 3 ni6 ity 12 —
Ourplie HK 3 mo6u. 3 12 maimi€eHTiB, SIKUM
IOBJI mpoBoauiack moBme HiX 3 moou, 10
naiieHTiB OyJIu TpaxeoToOMOBaHi Ha 3 700y, a
2-e — ekctyOoBaHi Ha 4 100y.

B minomy y 43,75 % xBopux po3BUHYIACS
mHeBMOHIs, y 93,7 % - mocTtremopariuHa
aHemis, y 15,6 % — Bia3HaueHO PO3BHUTOK
MiCleBUX  1H(QEKIIHHUX  YCKIAJAHEHb |
nposiexHiB 9,4 %, a iHdekil ceYoBUIITBHUX
nusaxiB y 9,4 % Bunazakis. Cepes; BUBUCHUX
XBOpHUX IOCTTEMOppariyHa anemis Ha 1-mry
no0y TpaBmu 3apeectpoBana y 30 (93,75 %)
oci6. Ha 3-Tto nmoOy KinbKicTh XBOPHX 3
aHeMIi€I0  JEI0 3MEeHIwIack g0 25
(78,125 %). Ha 5-ty moby - craHoBHJIa
13(50%), a mo KiHIM paHHBOTO TEPIOILy
3mermminack 10 3 (9,375 %) oci6. Anewmiro
KOHCTaTyBaJIM y BUMNAJKY 3HWKCHHS PiBHS
remoryiobiny menme 100 /7, o0 BILTUBAIO
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[Tix yac aHami3y iHQEKIIHHNX yCKIIaJHEHb
Oyno BusiBIEHO, 10 3 Yyciel rpymu y 14
(43,75 %) mamientie TX  yckiamaHUIacs
THITHAM TpPaxeoOpOHXITOM Ta ITHEBMOHIETO.
®dakropamu, sKi BIUIMBAIM Ha HMOBIPHICTH
BUCOKOTO CTYIIEHIO YCKJIQHEHb Oymum —
HasBHICTh  TOPAKAILHOTO  KOMIIOHEHTY
criosryueHoi TpaBmu, LIIBJI i Oinbin MacuBHA
kpoBoBTpata (2770 + 354 mn). Cepenniit Oan
3a mkamorw ISS s miel rpymm  ckiaB
30,35 + 3,27 Ganu, Ha BiAMIHY Bifl XBOPHX y
AKX He Oyno 1HQEKIiHHUX JIereHeBUX
yckiaaaHeHb, ISS skux cknaB 23,94 +2,04
Oamu.  TspDKKiCTH  XBOpHX 32  IIKAJIOKO
APACHE Il — 16,93 £ 1,98 6anu, Ha BigMiHy
Bil XBOpHMX 0€3 [JaHWX YCKIAJIHEHb —

13,41 + 2.4 Ganu.
Ha migcraBi KIiHIYHOT XapaKTEPHCTHKH
MPOaHaTI30BaHUX HaMH pe3yibTaTiB

JUarHOCTUKH 1 JIIKYBaHHS TMOTEPHINAX 3
TSOKKOIO CIIOIYYE€HOI TpPaBMOIO II0Ka3aHo,
0 TaKTUKa JIKYBaHHSA I BCIX XBOPUX
OasyBasacs Ha  npuHmounax DC, #
JIKyBaJIbHUN MPOIIEC CKIaNaBCs 3 ACKLIBKOX
ocHOBHMX eTamiB. Ha mepmomy etami
JIKYBaHHs y BCIX IAIEHTIB Oyja MOCSATHYTa
crabumizamiss cTaHy MAaIli€eHTiIB, 3HAa4YHA
crabimizaiis TIeMOAWHAMIKKA, THMYacoBa
3ynuHKa KpoBotewi. Ha gmpyromy erami
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JMKyBaHHS TPOAOBXKYyBajacsi OOpoTeba 3
IIOKOM ¥ TIPOBENEHI BiJCTPOYEHI oOrleparrii:
IHTpaMe Ty IsIpHHAN METaJI00CTEOCHUHTE3
CTETHOBOI ~ KICTKHM, BIIKpHTa  PETO3UILIis
KICTKOBHX BIIJIAMKIB i METa/JIOOCTEOCHUHTE3
METaJIeBUMH IUIACTHHAMH CTETHOBOI KICTKH i
KICTOK TOMIJIKH, TPaXxeoCTOMisl, TOpaKo-
LEHTE3.

Haii0inpm mommpeHMu ToCHiTaTbHUMHU
yckiaaHeHHsMu TX Tipu noeiHaHii TpaBmi B
JaHIl TPyl BHUSABJICHO: ITHEBMOHIsS, aHeMis,
1H(EKITi CeYOBHAUIPHNX NUIIXIB ¥ MicIeBi
iHdekmiiHl  yckmamgHeHHS. O4YeBHIHO, IO
Ba)KKa TpaBMa I'PYJHOI KIITHHU € (aKTopoM
PH3HKY JIETEHEBUX YCKJIaTHCHb.

BuHUKHEHHS MICIIeBHX 3amalbHUX
YCKJIQAHEHb MPH MHOXHHHUX  IIOIIKOA-
JKEHHSAX OIIOPHO-PYXOBOi cucremMu Oyio
MOB’S3aHO 3 HAfABHICTIO  BIAKPHUTHX
MEPEJIOMIB, HAsBHICTIO TI'eMaToM, 3a00eM i
PO3TPOLICHHIM M'SITUX TKaHHH.

PozButky iH(p ekl CEYOBUIIIBHUX
NUIAXIB COpHsia KaTeTepu3allisi CeYOBOTO
Mixypa. [l Bcix XBOpUX XapakTepHOI Oyia
caMme JIOBroTpHBajla KaTeTepu3allisi CeYOBOTO
Mixypa (moBmie HiK 3 10o0HM) acoriiioBaHa 3
VIIKOJIKSHHSIM Ta30BUX KiCTOK 3 pPOTaIiifHOIO
1 BepTHUKaJIbHOIO HECTaOIBbHICTIO i TOBHUM
PO3PHBOM TA30BOT'O KiJIbLS.

Haituactime yckiagHeHHS! BUSBISIHMCSA B
NOCTPAXIAINX 3 JOMIHYIOUMM YIIKOJDKEH-
HIM  Tpyneit — 43,8%, JoMiHyrOUUM
VIIKOJDKCHHSIM kKHBoTa — 25 %, TpaBMOIO
Ta3za — 18,7 %.

CIIMCOK JIITEPATYPH

BUCHOBKH

1. Bemumka wyacTKa @ami€eHTIB 3 IIOMI-
TPaBMOK HAIXOAWTh B JIOCUTh TSKKOMY
crani (ISS 26,84 +£4,1 Ganu) 3 KIIHIYHUMHU
O3HaKaMHW TIOPYIIEHHS OCHOBHHX BiTaJIBHUX
¢ynkuii (APACHE Il 14,97 £2,78 0amn),
reMOJUHAMIYHUMHU O3HAKaMH TiIIOBOJIEMil -
YCC 126 + 8 ynapiB B xB., cepeaniit AT 60 £
4,8 MM pt. ct., LIBT 0,3 £ 0,2 MM pT. CT.

2. Ix cranm BuMarae mpoBeJeHHs BEIUKOI
KUTBKOCTI ~ ONMEpaTWBHUX  BTPy4YaHb  Ha
JIEKITbKOX aHATOMIYHHUX OOJacTsX. 3arajiom
BUKOHAHO 140 onepaTUBHUX yTpy4YaHb, 3 HUX
y mepiiy 100y 3a )KUTTEBUMHU ITOKa3aHHAMHU, 3
METOI0 3YMHHKMA KpOBOTEYl i imoOimizamii
KiHIiBOK — 114, © 26 3a BiACTPOYCHUMH
MMOKa3HUKAaMHU.

3. Ilpy 1BHOMY BIpOTIZHICTE PO3BHUTKY
YCKJIa[HEHb JIOCHTH BHCOKa. B mimomy y
43,75 % xBopux pO3BUHYJACS IMHEBMOHIS, Y
93,7 % - moctremopariuna anemis, y 15,6 %
— MicueBi 1H(EKIiHHI YCKIaAHEHHS W
mposexHi 9,4 %, a indeknii ce4oBUIITBHAX
nusxiB y 9,4 % BUMaaKiB.

MEPCHEKTHUBH MO IAJIBIINX
JTOCJKEHD

s ontuMizarii pe3ynbTaTiB JiKyBaHHS i
3HW)KCHHS YCKJIQJHEHb Y TaKUX TMAIli€HTIB
HeoOXiIHe IOoJaJbIlle BUBUYCHHS 1HTEHCHUBHOI
Tepamii W po3poOka KpuTepiiB BiIHOCHOT
crabumizamii  cTaHy, TMOCHIZOBHOCTI  Ta
TEPMiHIB MIPOBEICHHS OaraToeramHoi
OTepaTUBHOI KOPEKIIii.
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TAKEJIAS COUYETAHHAS TPABMA: AHAJIN3 TAKTUKHU
MHOT'O3TAIIHOT'O JIEYEHUA

Mameeenxo M. C., Mameeenko C. B., bapanoea H. B., Boaxoea IO. B., T. B. Ko3znoea T. B.

Benenne. OcHOBHBIE HamNpaBIEeHHS WHTCHCHBHOW TEpamuHd B OCTPOM MEpPHOAE IIOIHTPAaBMBI Oa3HpyIOTCS Ha
npuninax Damage control surgery, Damage control resuscitation, Damage control orthopedics.

Henbio pa6oThl OBUIO MPOAHANN3UPOBATH PE3YIBTATHl ANATHOCTUKH, JICUCHUS, TABl XUPYPTHIECKONH KOPPEKIUH,
CPOKH OKOHYATENbHOH CTAaOMIIM3aLH KOCTHBIX OTJIOMKOB.

Marepuanbl U MeTOABI. PerpocrnekTHBHOE HCCleJOBaHUE HMCTOpHH Oosie3Heil 32 manueHTOB, MOCTPajaBIINX OT
MOJIMTPABMBI, KOTOpas COMPOBOXIalack MaccuBHOW Kposomotrepeit (30-40% medurnmur OIK) u xapakrepuszoBaiach
COYETaHHOCTBIO TPaBM. AHANIM3UPOBAIM KIMHUYECKHE M JIabOpaTOpHBIE MOKa3aTelH, STanbl coriacHo TakTuku Damage
control (DC), pe3ybTaThl ICUSHNUSI.

Pe3yabTatsl. [Ipoanann3upoBaHbl pe3ynbTaThl JuarHocTuk U gedeHus 20 (62,5%) myxaus u 12 (37,5%) sxeHmuH,
cpemHUi BO3pacT KOTOpHIX cocTaBwi 35,22 + 12,7 mer. CormacHO OIEHKE TsDKECTH MO Immkaie ISS moctpamasmiie
MOCTYIAJM B TSDKEIIOM cOCTOSIHUH, 26,84 + 4,1. Ypoens co3Hanus no LK cocrasun 13,5 + 0,5 6amnos. [Ipu omenke
Tspkectd OompHBIX 1o mkane APACHE II 14,97 + 2,78 Gamnos. Cremens kpoBomoTepu oTtBedana IlI-my kmaccy mo
KIacCU(UKalUy aMEepHKaHCKOW KOJUIeTMH XHMpYproB u cocraBwia 35,21 + 4,52% OLK. ¥V Bcex mnauueHToB
3apEerUCTPUPOBAHO MeMOJUHAMHUUYECKHE MPU3HAKUA TUIMOBOJeMuH, 25% - HyXKIaJIUCh B Ba30NPECCOpHON monnepkke. B
HECKOJIBKO J3TaIlOB B OGIJ.[CM BhITIOIHEHO 140 OICPaTUBHBIX BMEIIATCIbCTB. B MEPBLIE CYTKHU 10 )KU3HEHHBIM ITIOKa3aHUAM,
C 1IeJbI0 OCTAaHOBKM KPOBOTEUCHMSA M BPEMEHHOW MMMOOMIM3alMU KoHeuHocTel - 114 omepaumii. [lo oTcpodeHHBIM
MOKa3aHMsM B riepuof 2-14 cytku - 26 onepanuii.

BeiBoabI: [l ONTHMU3ALUK JIEYEHHS M CHIDKGHHS OCIOKHEHHH y TaKMX IMAlHEHTOB HEOOXOAMMO HaibHeimee
M3ydeHHe MHTCHCHBHON TEpaIiy U pa3padoTKa KPUTEPHEB ITOCIEN0BATEILHOCTH U CPOKOB MHOTOITAITHON OIEpaTHBHOM
KOPPEKILIHH.

K/IFIOYEBBIE C/IOBA: Damage control, coetuHeHHast TpaBMa, 3TaIlbl XUPYPrUdecKoil KOPPEeKLIUH
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SEVERE MULTIPLE TRAUMA: ANALYSIS OF MULTISTAGE TACTIC OF TREATMENT
Matvieienko M. S., Matvieienko S. V., Baranova N. V., Volkova Yu. V., Kozlova T. V.

Introduction. The main directions of intensive care in the acute polytrauma period are based on the principles of
Damage control surgery, Damage control resuscitation, Damage control orthopedics.

The purpose of work was to analyze the results of the diagnosis, treatment, surgical correction stages, deadlines final
stabilization of bone fragments.

Materials and methods. A retrospective study was carried out on history of 32 patients suffering from polytrauma
which was accompanied by massive blood loss (30-40% deficiency of blood volume) and was characterized by
combination of injuries. Clinical and laboratory parameters, stages according to Damage control (DC) tactic, results of
treatment were analyzed.

Results. The results of diagnosis and treatment were analyzed in 20 (62.5%) males and 12 (37.5%) women, whose
average age was 35.22 + 12.7 years. The severity of injuries graded by the ISS scale was 26.84 + 4.1. The level of
consciousness by the GCS was 13,5 + 0,5 points. In assessing the severity scale for patients with APACHE II was 14,97 +
2,78 points. The degree of blood loss in the surveyed group corresponded to the 11 class according to the classification of
the American college of surgeons and amounted to 35.21 + 4.52% of the blood volume. Hemodynamic signs of
hypovolemia were registered in all patients, and 25% needed vasopressor support. A total of 140 operations were
performed in several stages. On the first day were performed 114 operations in order to stop the bleeding and temporary
immobilization of the limbs. On the 2-14 days were performed 26 operations due to deferred indicators.

Conclusion. this question need to further study of intensive care and development of criteria for the sequence and
timing of multistage surgical correction in order to optimize treatment and reduce complications.

KEY WORDS: Damage control, combined trauma, multistage surgical correction
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OCOBJIMBOCTI ITPOABIB, JIIKYBAHHSA TA IPOPIJTAKTUKHA
HII3I - IHIYKOBAHOI TACTPOAYOJAEHOIATII Y XBOPUX
BIJAIJIEHD PI3HOI'O IMTPO®LIIO

Mockans O. M., Jlozaii I. B., Typox IO. IO., Typoxk 4. IO., Apxiii E. H.

Beryn. Hecrepoinni mportusamanbHI IpenapaTH € HaHOLIBII 4acTo 3aCTOCOBYBAaHMMH JIIKAPCEKUMH 3ac0o0aMH B
MeIu4Hii mpakTuii. SIK CBiI4aTh miTepaTypHi JKepena, BOHH TOCUTh YacTO CIHPUYMHSIOTH BUHUKHEHHS HEOaXKaHUX
MOOIYHUX YCKJIQAHEHD.

Merta. OLiHUTH YacTOTy, KJIiHIYHI OPOSIBU Ta MOP(OJIOTiUHI OCOOIUBOCTI ypaxkeHb TacTpOLyOJIeHATIbHOI 30HH, SIKi
BUHHKAIOTh Y XBOPUX PEBMATOJIOTIYHOTO, HEBPOJOTIYHOTO MPOGIUII0 Ta BIAMUIEHHS CyIUHHOI Xipyprii IpOTATOM Kypcy
JIKyBaHHS HECTEPOiTHUMHU IPOTH3AaNaJIbHHMH IIperiapaTaMy Pi3HHUX TPYIL, MPOCTEKHTH 3aJEKHICTh YaCTOTH IPOSBIB
[aToJIOTi IUTyHKa Ta 12-Tanoi KK BiJl OJJHOYACHOTO MPUIOMY JBOX HECTEPOIMHHX IIPOTU3ANAIBHUX Ta X MMO€THAHHS
3 IIIOKOKOPTUKOCTEPOiJaMH Ta aHTHKOAT YJITHTaMH.

Marepiann Ta meroan. BuGipka cxmana 73 mamienra, siki TpuBanmii yac mxuBaau HII3IT i Manm eHmockomivuHO
MiATBEpI)KEHY MEANKAMEHTO3HY TacTPOAYOACHOMATiI0. XBOPHX OyJI0 MOALIEHO Ha 3 Tpymu B 3aJISKHOCTI BiJl mPodiiro
Bigginenus: no [ rpynm BBidinnio - 24 mamieHtH BigaiteHHs cyauHHOi Xipyprii; II rpyma ckimama — 23 XBOpHX
HeBpoJioriyHoro BinaineHHs; Il rpyna - 26 nanieHTiB peBMaTOIOTYHOTO TPODLIIO.

PesyabTaTn. BusiBneno manocumnroMHicTh kiiHigHOT kKapTrHU HII3I1-ractponariii, mo He criBHmagano 3 HassBHUMH
SHJJOCKOIIIYHUMH 3MiHaMH TracTpOJyOAeHANbHOI TpyOkw: y 63% BumankiB Oynu HasBHI €pO3UBHI 3MiHHM CIH30BOL
00O0JIOHKY, a BUPA3KH IIUTyHKA 1 ABaHAAIATHIATO! KUIIKKH cTaHOBWIHN 11%. YV rpymi XBopHX, SKi OTpUMYBaJI iHT16iTOpH
MPOTOHHOI TIOMITH, YaCTOTa TaCTPOAYOACHOMATIi BHSIBHIACSA NOCTOBIpHO HIDKYOK (34,2%), HiX y MaIlieHTIB, SKi iX HE
npuiimanu (53,4%). BcranoBieHo, 1110 BUKOPUCTaHHS CENIEKTUBHUX HECTEPOiHUX NMPOTH3AANBHHX MIPEIapaTiB J03BOIISIE
ICTOTHO 3MEHIINTH HMOBIPHICTh PO3BUTKY ITATOJIOTIi FaCTPOIyOICHATBHOI 30HH, B TOPIBHIHHI 3 HECEJICKTUBHIMU.

BucnoBku. Kypc mikyBaHHS HECTEpOiTHUMHM TIPOTH3ANaNbHUMH IIPEMapaTaMH IOBHHEH OyTH MaKCHMAaIbHO
KOPOTKHM 1 Ma€ TPOBOOUTUCS MiHIMaIbHUMH, alle e(peKTUBHHMH no3aMu. [lapanenbHuil mpodilakTHYHHA TpuiioMm
1HT101TOPIB TPOTOHHOI OMIIH € JOIUIFHAM Y XBOPHUX 13 BUCOKHUM PH3HKOM PO3BUTKY €pO3iif i BUpa30oK Ha (OHi JIIKyBaHHS
JAHUMH IpeTapaTaMH.
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to1b HII3II sik 3HE00M0BANIBHI, TPOTU3ANIANIBHI,
KAPO3HIKYIOUi 1 aHTHArPeTaHTHI CEpeJHUKH.

Hecrepoinni  npotuzananbhi  npenapatd  OCHOBHE KOJIO CIIOKHMBAYiB X CKJIAIal0Th XBOPI
(HII3II) € omuiero 3 HAWOIMBII BHUKO PHC- 3 XPOHIYHOK MATOJIOTIEI0 CYyrio0iB, XxpeOra,
TOBYBaHMX TPYIH JIKiB, MPUYOMY OaraTo 3 HUX  KOJAareHO3aMH, 3 TOCTPOI0 PECIipaTOPHOIO
JIOCTYIHI 0e3 perenrta. Yxe Jpyre CTONITTA  iH(EKIi€l0,TpaBMaMH, TPU HASBHOCTI SKUX
TpuBa€ ixX KIIiHIYHE 3aCTOCYBaHHs. 3a Wi POKM  Oinb 1 3amajeHHs € OCHOBHMMHU KIiHIYHHMH
OyJI0 CHHTE30BaHO KiJbKa JECITKIB PEUOBHMH 3  MposBaMH. Ha mpeBenukwWid Xanb, KITiHIYHI
OlTBII-MEHIIT BUPAKCHUMH MOOIYHMMH IiIMA  TIEpeBard JaHWX IIPermapaTiB  OOMEXYIOThCS
[1,2]. Tak, 3a gaHMMH AMEPUKAHCBKOI  PU3UKOM PO3BUTKY CEPHO3HHX YCKJIaIHECHD,
acomjamii peBMaTonoriB, Oimpme Sk 5%  cepex  AKMX ~ HaWOULIBII — MOUIMPEHUMH 1
HACEJICHHSl IUIaHETH IIOJCHHO BHUKOpPHUCTOBY-  HeOesmeunumu € HII3II — inmykoBaHi ractpo-

BCTYII
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eHrTepomnarii (3BUpa3KyBaHHS 1 KpoBoteui) [3,
4]. Tpuiiom HII3IT cynmpoBOMIKY€ETHCS MMiBH-
INICHUM PU3MKOM JUCTPOMIYHMX U 3amaIbHUX
3MiH CJIM30BOI OOOJIOHKHM TPaBHOTO KaHay[5].
Ile € oaHi€r0 3 TOJOBHHUX KIIHIYHUX MPOOJIEM
BHYTPIIIHBOI METUITMHA. | acTpoiHTeCTHHAIFHA
TOKCHUYHICTH € TOJIOBHUM CTPUMYIOYHM (PaKTO-
pOM iX IIMPOKOTO 3aCTOCYBaHHS B MEIUYHIN
MPAKTHII. 3a JAaHUMU 3aXiJJHUX aBTOPIB, BUPa3-
KM [UTyHKa a00 JBaHAMIATUNAIO] KHUIIKH
BUusBIsitOTRC  y  10-15 % mamienriB, 110
peryJsipHO MPUUMAIH iX, & NUTYHKOBO-KHUIIIKOBI
KpoBoTeui abo mepdoparii YIpomaOBXK PpPOKY
MOXYTb po3BuHyTHcs B 1-1,5 % Bunazkis [6].
l'actponyonenansHa Tokcuunicts HII3II
MOSICHIOETHCS MMPUTHIYCHHSAM CHHTE3Y IIUTOIPO-
TEKTOPHUX IMPOCTAHOIMIB, OMOCEPEIKOBAHUX
nukiIookcurenasoro (LIOI) 1-ro tumy, Takux sx
npoctarmangue  Ep i mpocramumkmin - [7].
BucokocenexktusHi iarioiTopu LHOI' 2-ro THmmy
BUKIIMKAIOTh MCHII BHPaXEHI TracTpOayoO-
JICHAJIbHI ~ YIIKOJDKCHHS, HIK HECEJICKTUBHI
HIT3IT (u-HII3II), siKi NpUTHIYYIOTh OJHOYACHO
HOI'-1 i -2, omHaK TOBHICTIO HE BHPINIYIOTh
npoOemu. Kpmsza KokcwOiB, 10 BUHHKIA Y

2004 p., rocTpo TOCTaBWJIA THTAaHHS TIPO
KapIioBacKyIsIpHy  O€3MeKy  CEeJIEKTUBHHX
HII3II [8].

AKTyalbpHICTh MpOOJEMH TaKOX BH3HA-
YaeThCsl TAKUMH YMHHUKAMH SIK 3POCTaHHS B
CTPYKTYpi HaceJleHHS YKpaiHU YaCTHHU JIoAeH
MOXHMJIOTO Ta CTAape4yoro BiKy Ta TPYAHOIIAMH
CBO€YACHOI JIarHOCTHKH ypakK€Hb IIUIYHKA 1
neanaausrtunanol kumku (AIK) — sk Hacaiaky
HecTeU(IYHOCTI KIIIHIYHUX TPOSIBIB.

META POBOTH

VY NOpiBHANIBHOMY AacIeKTi OLIHUTH 4acTo-
Ty, KJIiHIYHI MPOSBU Ta MOPQOIOTIYHI 0COOH-

BOCTI ypayK€Hb TacTpOIyOJeHATbHOI 30HH, SKi
BUHHUKAIOTb Y XBOPHUX PEBMAaTOJIOTi4HOIO,
HEBPOJIOTIYHOTO TpOo(dia0 Ta BiAMIIEHHS Cy-
OUHHOI Xipyprii MpoOTSIroM Kypcy iKyBaHHS
HIT3II pisaux rpym. IIpoctexutn 3anexHiCTh
YacTOTH TMPOSABIB MaToJorii muryHka Ta 12-
Najioi KUIIKU BiJf OJHOYACHOI'O IpUIOMY JBOX
HII3IT ta xomb6imamii HII3II 3 rmoxokopTH-
KOCTEpOigaMu Ta AHTHKOATyJISTHTTAMH.
OuiHuTH e(eKTHUBHICTh ICHYIOUMX CIIOCO0IB
npodinaktuxu HII3I1-ractponyonenonarii.

MATEPIAJIN TA METOJIU
JOCIIKIEHHA

Hocnimkenns npooawian Ha 6a3i 30KJI
iM. A. HoBaka. BuOipka ckiana 73 mnaiiieHra,
ki TpuBanmi uwac BxuBamu HII3IT 1 mamm
€H/IOCKOTIIYHO MiATBEPIKEHY MEINKAMEHTO3HY
racTpoayoJeHONaTiFo. XBOpHUX OYJIO TMOIIIEHO
Ha 3 Tpymu B 3aJKHOCTI Bif mpodimro
BiteHHs: 1o | rpynu BBiMnLIO — 24 marieHTu
BiJIiieHHs1 cynuHHOI Xipyprii; Il rpyna ckiana
— 23 xBopux HeBpoJjoriunoro BiggineHus; I
rpymna 26 TAIli€eHTIB PEBMATOJIOTiYHOTO
poimto. JIocTOBipHICTh 3HaYEHB OI[IHEHO 3a t-
kpurepieM CTbIOJICHTA.

PE3VYJBTATH TA IX OGTOBOPEHHS

[epmie, o0 MU BUSBWIM — 1€ MaJOCUMII-
ToMHIicTh KimiHigHOI Kaptuau HII3II-ractpona-
Til, 10, CKOpIIl 3a BCE, MOXHA IIOSCHUTH
ananbrezyrouum epexrom HII3IL. A came nuc-
METICUYHI  po3iaau croctepiranuch y 28,8 %
naiiedTie, 7 % 3 SAKUX BXKE Majd BHPa3Ky
(Puc. 1). OcHOBHUM METO/IOM BHSIBICHHS 3MiH
cim30Boi Oyio odpaHo — ¢idbpoezodaroractTpo-
nyoxnenockorriro (PETJIC).

i 28,8%

OcobauBocTi NposiBiB

Puc. 1. Oco6mBocTi KJIIHIYHUX NMPOABIB Y 00CTe:KyBAaHUX MALIEHTIB

Bepyun no yBarm Ty X O€3CHMITOMHICTBH
KJIIHIYHOI KapTWHH, 6auuMo HacTymHe: y 63 %

44

BUMAJKIB YK€ HasBHA €po3is, epuUTeMaTo3Hi
3MIHH CKJanaioTh Bchoro 26 % (Puc.2), a



Brpa3kn nuryHka i JIIK cranoBmare 11 % Big
saranpHOi  KimpkocTi  HII3II-iHmyxoBanOi
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naroJsorii IIIKT.

Puc. 2. EHpockonivHi 3MiHN CJIN30B0T 000JI0HKH racTpPoOayodeHAJILHOI TPYOKH
y 00CTe;KyBaHUX NAiEHTIB

I rpyna: BUHMKHEHHS TacTPOAYyOAEHOMATII 3
3aCTOCYBaHHSM IPOTEKTOpA CKJIAJ0 JIMIIE
25 %, a 0e3 Hioro BukopucTaHHs Maixe 70 %.
Il rpyna: yacToTa 6€3NpOTEKTOPHOT racTpomnaTii
HE3HAYHO IEPEeBUIIYE TaKy 3 3aCTOCYBaHHIM
iridiTopiB mpotonHoi mommu (IIIT) — 45,7 %
npotu 40,5 % BignoBimHo. IlizcymoByroun

54%

EHN3M+ NN WMHN3MN+H2 rictaminobnokatop

BUILECKAa3aHE Ta BUBIBIIM CEpEIHE 3HAYCHH,
MPUXOIMMO JI0 BHCHOBKY, IO Y TPYIIi XBOPHX,
K OTPUMYBAJIH IT1I1, yacToTa
racTpoJyoJiCHONATii  BUSBMJIACS JTOCTOBIPHO
Hwk4o (34,2 %), HIK Yy Mali€eHTiB, AKi He
npuitmanu 1T (53,4 %) (Puc. 3).

He3 NpoTekTopa

Puc. 3. YacToTa po3BHTKY racTpoayo/ieHoNnarii B 3aJ1€;KHOCTi Bi/i IPUIiOMY racTpoNpoTeKTOpiB

[opisatoroun ®EI'JIC nposBu 3acrocyBaH-
Ha [[OI'2 cenekTUBHMX Ta HECEJIEKTUBHUX
IpernapariB  CIOCTEPIraEMo, MO Y OUIBIIOCTI
BUTIAJIKIB TIEPIIi CHPUYMHIOITh BUHHKHEHHS
eputeM, a Ipyri epo3uBHI ypaxkeHus (Puc. 4).
Ilim wac maHOrO MOCHIIKEHHS, OYJIO BCTaHOB-
neHo, o BuxopuctanHs c-HII3II po3Boinse
ICTOTHO 3MEHIUMTH HMOBIPHICTH PO3BHUTKY
MaToyIorii  TacTpOAyOJCHANBHOI  30HH, B
nopiBastaHi 3 H-HII3IT (74 % ractpomyone-
HomaTiii npu 3acrocyBanHi H-HII3II, mpotu
26 % mnpu mikyBanHi 1[OI'-2 cenexTuBHUMEU
npenapaTamu).

Hns  piarmoctukm  HII3II  ractpomarii
nokazaHa ®EI'JIC. I 11 HeoOXiAHO IPOBOIUTH
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BCIM XBOPHM, SIKi IPUAMAIOTH 1 MpenapaTH Ta
MalOThb  MiJBUINEHUA PHU3UK  YCKJIaJHEHb,
HE3AJIC)KHO BiJl HasIBHOCTI OyIb-SIKMX CKapr, a
MTOBTOPHI €HJ/IOCKOITIYHI JIOCITI JIDKEHHS
MPOBOJATECS  KOXHI 6 micsaniB. 3 mpodi-
JAKTUYHOIO METOI0 MepeBary Mo MOXIIMBOCTI
cIIif BiJaBaTH OLIIBII CEJICKTUBHUM
inrioitopam LOI'-2. Kypc nikyBanns HII3II
MOBHHEH OyTH MaKCHMAalIbHO KOPOTKUM 1 Mae
MIPOBOAMUTHCS 3 MiHIMaJIbHUMH, aie
e(EeKTUBHUMHU JTIO3YBaHHSIMU. Heo0OxigHo
YHUKaTH ofHodacHoro mnpuiiomy HII3IT i3
AHTUKOAryJISTHTAMH 1 TTIFOKOKOPTUKOITaMH.
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Puc. 4. Yacrora po3BUTKY NIeBHUX €HI0CKONIYHUX 3MiH B 32J1€KHOCTI
Bi/l npuiiomy cejieKTUBHUX Ta HecesJekTuBHux HII3IIT

[Mapanensunit npodinaktuunuid npuitom II1I1,
SK MPAaBUJIO, ITOJIOBUHHOIO /103010 € JIOLTBHAM
Yy XBOPHX 13 BHCOKHM pHU3UKOM PO3BHTKY
eposiif i Bupa3zok Ha ¢oni mikyBanHs HII3IL
Takoxx  JOWIMBHO  3aCTOCOBYBATH  IHIIII
racTpOLUTONPOTEKTOpU. JIikyBaHHS TacTpo-
JIyOJICHONATIl B iJleai nepeadadae cKkacyBaHHS
«npuunaHoro» HII3II, 3a HeMOXJIMBOCTI —
3MEHIIIEHHS WOTO JI03M a0 mepexin Ha OLTbII
CEJICKTUBHHI TIpernapar, a TaKOX MPU3HAYCHHS

I  abo  Ho6mokatopa  cTaHZapTHUM
JI03yBaHHSM.
BUCHOBKHA

1. HII3II-acouiiioBani racTpoeHTeponarii

CKJIQIal0Th HANOIMBIIY KUTBKICTh CEPHO3HHUX
nmoOiyHNX eeKTiB hapMakoTeparrii.

2. OcoOymBicTr0  miarHoctuku — HII3II-
IHAYKOBaHUX TacTPOAYOJCHONATIH € HHU3bKa
iHQOPMATUBHICTh KIIIHIYHUX CHMIOTOMIB, IO

BKa3ye Ha I[OL[iJ'ILHiCTL MIPOBCACHHSA
CH,I[OCKOHi‘IHOFO I[OCJ'Ii,Z[)KeHHH racTtpoayo-
,I[eHaJ'ILHO'l' 30HHM HE3AJIICKHO Bi,Z[ HAasIBHOCTI

ynHHKKIB pusuky HIT3II-ractpoayoaeHonariu.
3. Y OIbMIOCTI BUMAMKIB Il YCKJIATHCHHS

MOXYTh OyTH TIONepe/KeHi abo CYTTEBO
3MEHIIEH]I, SKIIO JOTPUMYBATUCH MEBHHUX
npaBun  npuitomy  HII3II  (wanpukian,

3aCTOCYBaHHS iHT10ITOPIB MPOTOHHOI MOMITH Ta
IHIIMX TaCTPOIPOTEKTOPIB).

4. Tpodinakruune npuzHadenns [T i
TacTPOIPOTEKTOPIB AOUUIBHE IS BCIX XBOPHX,
axi npuiimarots H-HIT3IT Ta c-HIT3I1.

5. baxano ynukaru mnoegnans HII3IT 3
AHTHKOAryJasHTaMH, TJIOKOKOPTHKOCTEpOoina-
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MH, SIKi 301TBIIYIOTh PU3UK PO3BUTKY MATOJOTi1
racTpOAyOACHAIBHOI 30HU.

MEPCHEKTUBYU NOJAJBIINX
JTOCJIUKEHD

Be3cyMHIBHOIO 3aMIIAEThCS HEOOXIIHICTh
LIHUPOKOI0 3aCTOCYBaHHs HECTEPOiIHUX
MPOTH3ANANIbHUX 32c00iB, IO 3HAYHOIO MipOIO
O00YMOBIICHO TIOMOJIOJIIAHHSM 3aXBOPIOBaHb
PEeBMAaTHYHOTO TeHe3y, IIOCTapiHHSIM Hace-
JICHHS, 3pOCTaHHSAM YHCJIa TAILiEHTIB 3
Kap/IiOBacKyJSIPpHUMH PHU3HKAMH Ta JEIKHUMH
IHIIMMH YMHHUKaMu. KpiMm Toro, 11i mpenapatu
€ JIOCTYIHUMH, 31eOUIBIIOr0 BiAIYyCKAIOThCS
0e3 penentiB. ToMmy TOHIYK HamidHUX 1
0e3nmedHnX JIIKApChKUX 3acO0iB 3alUIIAETHCS
aKTyaJbHOIO mpoOsieMor0. B ocraHHi poku
JOCUTh aKTUBHO BHBYAIOTBCS  MeEXaHi3MHU
racTpompoTeKkiii 1  30KpeMa  MexaHi3Mu
ajanTanii CIIM30BOT OOOJIOHKH 1O HECIIPHST-
muBux BrumBiB  HII3IL. Haykoi mnomryku
CHpSIMOBaHI Ha BHUBUYEHHs CTaHy KpOBOOOITy,
MeXaHi3MiB aHriorenesy, 6anancy npomigepaii
i aromnTo3y eMITeNOIHTIB IUTyHKa,
emiiepMaibHOMYy  Ta  TpaHCHOPMYyHOUOMY
(dakTopam pocty. OpjHak, HE3BaXKawUd Ha
MOCTiHY  3alliKaBJIEHICTb O  BUBYEHHS
npupoau 1 ocoOnMBOCTEH — racTpomarii,
npobnema Oesmeynoro BuxopuctanHs HII3IT
3aJIMINAETHCS aKTYalbHOK 1 Y TIOAAIBIIOMY
BUMaraTuMe HOBMX IIONMIYKIB 1  HOBHX
JIOCHiKeHb. Takok 1HTEpec TMpeacTaBiIsie
ingikyBanus Helicobacterpylori (HP) ta miabGip
ONITUMI30BaHUX EpaJUKallifHUX CXeM y AaHOI
kareropii mamientiB. Epagukariro HP 3a
HeoOXximuocti  mpoBenmeHHs — HII3II-tepamii
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JOCIIITHUKY BBAKAIOTH JIOIUIBHOIO, OCKUTBKH Y AOMUTbHICTE epamukarii HP gk cmocoOy
TaKUX XBOPHX YPaKEHHS CIU30BOi OOONOHKM  TPOQITaAKTHKU YCKJIaTHEHb (30KpemMa,
OUTYHKY, K  [paBWwiIo, MOB’s3yl0Th 3  mnepdopanii) Ta peuuansiB HII3II-ractponariii.
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OCOBEHHOCTH MPOSABJEHUM, TEUYEHUSA Y TIPOPUTIAKTUKH HIIBII —
UHAYIIUPOBAHHOM F'ACTPOJIYOJEHOIIATHUHA Y BOJbHBIX
OTJIEJIEHUI PAZHOI'O IIPO®UJISA

Mockans O. H., Jlozai H. B., Typox IO. I0., Typok A. 0., Apxuiu 3. H.

Beenenne. HecrepounHble NpOTHBOBOCHANMTEIbHBIE IPEMapaThl SBIAIOTCA Hanbolee 4YacTO MHPUMEHAEMbIMU
JICKapCTBEHHBIMH CPEJICTBAMH B MEIUIMHCKOH TpakTHKe. Kak CBHAETENBCTBYIOT JHTEpaTypHBIE HCTOYHHKH, OHH
JOCTATOYHO YacTO BHI3BIBAIOT BOSHUKHOBEHHE HEXKEIATEIILHBIX TOOOYHBIX OCIOKHEHHH.

Heab. OueHuTs YaCTOTy, KIMHHYECKHE MPOSIBICHHS U MOpQOIOTHUECKHE OCOOCHHOCTH  IOpPasKeHUH
TacTPOIYOACHANBHOM 30HBI, KOTOPHIE BO3HHMKAIOT y OOJBHBIX PEBMATOJIOTHYECKOTO, HEBPOJIOTHYECKOTO NPOQHIT U
OTZAENEHUs] COCYAUCTON XUPYPIUHU B TEUEHHE Kypca JIeUeHUs] HECTEPOUIHBIMU NTPOTUBOBOCIIANUTENBHBIMU MPEnapaTaMu
pasHBIX TPYMI, MPOCIEAUTH 3aBUCUMOCTh YAaCTOTHI IPOSIBICHUH MATONOTHM >KeNyAka U 12-TIepCTHON KHIIKH OT
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OJHOBPEMCHHOTO  TIpHE€Ma  JBYX  HECTEPOUAHBIX  IPOTHUBOBOCHAIMTENBHBIX M UX  KOMOMHammum  C
TIIFOKOKOPTHKOCTEPOUIAMU U aHTUKOATYISTHTAMH.

Marepuaibl 4 MeToAbl. Bribopka coctaBuia 73 mamueHTa, KOTOpbIe JUIMTenbHOEe BpeMs ynotpeomsuin HIIBIT u
MMEJNHU 3HA0CKOIIUYECKU TOATBEPKACHHYI0 MEIMKAMEHTO3HYIO0 racTpomyoaeHonaTuio. bombHble ObIIM pa3feneHsl Ha 3
TPYNIBI B 3aBUCHUMOCTH OT Ipoduiist oTaeneHus: B I rpymnmy Bomio - 24 manueHTa oTAeIeHUs COCyJUCToi xupypruu; 11
Tpynma coctaBmia - 23 GONBHEIX HeBpojormdeckoro otaeneHus; III rpymma - 26 mamueHTOB PeBMAaTOJIOTHYECKOTO
npodus.

PesyabTathl. BrisBneHa ManocuMnTOMHOCTh KiauHu4deckod kaptunsl HIIBII- racrpomaruu, uTo He coBmagano c
MMEIOIIMMHUCS SHIOCKOIMYECKHIM H3MEHEHMSIMU TacTPOAYOJICHANBHOH TpyOKu: B 63% cCiydaeB HMEIHNCh SPO3HBHEIC
U3MEHEHHs CIU3HCTOH 000I0UKH, a S3BbI JKENTyKa U JIBEHAATHIIEPCTHON KUIIKU cocTaBIanu 11%. B rpymnne 60ombpHBIX,
MOJTyYaBIINX HHTMOUTOPBI MPOTOHHON MOMITBI, YaCTOTA FaCTPOAYOACHONATHI OKa3anach JocToBepHO HIXKe (34,2%), uem
y HalHeHTOB, KOTOpble UX He mpuHuMan (53,4%). YcraHoBleHO, 4To Hcnonb3oBanue cenektuBHbIx HIIBIT mosBomser
CYIIECTBEHHO YMEHBIINTh BEPOSTHOCTh PA3BUTHUS MATOJOTMM TacTPOAYOAEHATbHON 30HBI, IO CPaBHEHUIO C
HECENIeKTUBHBIMH.

BeiBoasl. Kypc neuenns HIIBII nomken ObITh MaKCHMaIbHO KOPOTKHM M JOJDKEH MPOBOIUTHCS MUHIMAIIBHBIMU, HO
s dexTrBHBIMU Ho3amu. [lapayurenbHEIH MpodrIakTHYecKuii IpHeM HHIHONTOPOB ITPOTOHHO ITOMIIBI IIeIecoo0paseH y
OOJIBHBIX C BEICOKAM PHUCKOM Pa3BUTHS SPO3HH U 3B Ha (hOHE JICUCHNUS] JaHHBIMH IIperapaTaMu.

KIIFOYEBBIE CJIOBA: HectepouJHBIE NPOTUBOBOCHAIMTENBHBIE IpenapaThl, TacTPOIHTEPONATHS,
npodirakTuka
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FEATURES OF MANIFESTATIONS, TREATMENT AND PREVENTION
OF NSAIDs — INDUCED GASTRODUODENOPATHY IN PATIENTS
OF DIFFERENT PROFILE DEPARTMENTS

Moskal O. M., Logay I. V., TurokYu. Yu., TurokY. Yu., Archiy E. Y.

Introduction. Nonsteroidal anti-inflammatory drugs are the most commonly used medicines in medical practice. As
literary sources show, they often cause unwanted side-effects. The purpose of our work was to evaluate the frequency,
clinical manifestations and morphological features of lesions of the gastroduodenal zone that arise in patients of
rheumatologic, neurological profiles and angiosurgery department during the course of treatment with nonsteroidal anti-
inflammatory drugs of different groups, to trace the dependence of the frequency of manifestations of the pathology of the
stomach and duodenum from simultaneous receiving two nonsteroidal anti-inflammatory drugs and their combination
with glucocorticosteroids and anticoagulants.

Material and methods. 73 patients who had used NSAIDs for a long time and had endoscopically confirmed
medicated gastroduodenopathy. Patients were divided into 3 groups depending on the profile of the department: Group |
included - 24 patients of the department of vascular surgery; Group Il - 23 patients of the neurological department; Group
111 - 26 patients with rheumatological profile.

Results. Asymptomatic clinical picture of NSAID-gastropathy was found, which did not coincide with the available
endoscopic changes in the gastroduodenal tube: in 63% of cases, erosive changes in the mucous membrane were present,
and stomach and duodenal ulcers were revealed in 11%. It was also found that in the group of patients receiving proton
pump inhibitors, the incidence of gastroduodenopathy was reliably lower (34.2%) than in patients who did not receive
them (53.4%). During this study, it was found that the use of selective non-steroidal anti-inflammatory drugs can
significantly reduce the probability of developing the pathology of the gastroduodenal zone, compared with non-selective.

Conclusions. The course of treatment with nonsteroidal anti-inflammatory drugs should be as short as possible and
should be carried out with minimal but effective doses. Parallel prophylactic administration of proton pump inhibitors is
appropriate in patients at high risk of developing erosions and ulcers in the background of treatment with these drugs.

KEY WORDS: non-steroidal anti-inflammatory drugs, gastroenteropathy, prophylaxis
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JABOXETAITHE XIPYPI'TYHE JIIKYBAHHS
CYBAPAXHOIJAJIBHO-MIAPEHXIMATO3HOI'O KPOBOBUJIUBY
13 3BACTOCYBAHHSIM EHJIOBACKYJISAPHOI EMBOJII3ALIIL
AHEBPU3MH HIO PO3IPBAJIACHA

IHoaxoenikoe O. 10., Kymosuii 1. O.

Mera: onTuMi3awis JiKyBaHHS aHEBPU3MaTHYHOTO Cy0apaxHOialbHOIO KPOBOBHIIMBY YCKIaJHEHOTO (GOPMYBaHHAM
BHYTPIITHEOMO3KOBOT I'éMaTOMH.

Marepiann ta metoam: [IpoBeneHo aHami3 pe3ynpTaTiB XipypriuHoro jikyBanHs 101 marmieHTa B rocTpoMy mepioni
pO3puBY LepeOpalbHUX aHeBpH3M. [lepia rpyma criocTepexeHb B SIKOT XipypridHe JiKyBaHHS OOMEXYBAJIOCS TLIBKH
SHJJOBACKYJSIPHOIO OKIIIO3i€l0 LepeOpabHOI aHeBPH3MHU. XBOPHM JAPYroi TPYHNH CHOCTEPEKEHb OYJIO IPOBEIEHO
OararoetamHe XIipypridyHe JIKyBaHHS — CHAOBACKYJSIpHA eMOolizalis [epeOpaibHOi aHEeBPU3MH 3 MOJAJbIINM
BUAJICHHIM NapECHXHUMATO3HOI TeMaTOMH NpoTAroM 24-48 roauH.

PesyabraTi: Y OLIBIOIOCTI BHNAAKIB XipypriuHe JiKyBaHHS OOMEXKYBAJOCS EHAOBACKYISIPHOI eMOOJi3aliero
pozipBaHOi aHEBpH3MH. Y 3-X CHOCTEPEKECHHSIX INPOBEACHO OaraToeTamHe XipypriduHe JIKyBaHHS — CHIOBAcKyIsIpHA
emOodizamisa nepedpabHOI aHEeBPU3MH 3 MOJANBIIAM BUAAJICHHSIM BHYTPIIIHBOMO3KOBOI TeéMaToMu. Y JBOX BHIIAJKAX
BIJI3HAUCHO ITIO3UTHBHY IMHAMIKYy 3 PErpecoM HEBPOJIOTiYHOro aedimuTy B micisonepaniiHoMmy mepioni. B omHOMy
CIIOCTEPEKCHHI YaCTKOBHIA PErpec pyxoBoro aedimury.

BucnoBkm: JlpoxeramHe XipypriuyHe JiKyBaHHS Cy0apaxHOINaJIbHO-NAPEHXIMATO3HOTO  KPOBOBWIMBY i3
3aCTOCYBaHHSAIM €HJIOBACKYJSIpHOI emOoii3amii aHeBPH3MH IO po3ipBajacs 3 HACTYHHOIO €BaKyalli€l0 I'eMaTOMH
e(eKTHBHO 1 MOXE 3aCTOCOBYBAaTHCS Yy BHUIAIKaX HAsABHOCTI TEXHIYHOI MOXKJIMBOCTI OKIIO3il aHEBpPH3MH 1
KOMIIEHCOBAHOMY CTaHi Hali€HTa.

KITIO490BI CJIOBA: uepebOpanbHa aHEBpU3Ma, BHYTPIIIHHOMO3KOBHI KPOBOBWIIMB, XipypridHe
JKYBaHHS aHEBPU3M

IH®OOPMAILIA ITPO ABTOPIB

MonkosuikoB Ouexciii IOpiiioBu4, 1.M.H., J0IEHT KadeApH MEAUYHHUX KaTtacTpod, BIHCHKOBOI MEAUIHHH,
a”ecresioyorii Ta peaHiMaTosorii 3amopi3bKOro JIEp)KaBHOTO MEAWYHOTO YHIBEepCHTETy, mp. MaskoBcekoro 26,
3anopixokst, Ykpaina, 69035, e-mail: aupolkovnikov@gmail.com, https://orcid.org/0000-0003-2174-9849

KyTroBoii Irop OsexcanapoBu4, 1.M.H., TOIEHT Kadenpu XipypriuHuX XBopoO, onepaTuBHOI Xipyprii Ta TornorpadiqHoi
aHaTtoMii XapKiBChKOTO HAIliOHAJIBHOTO yHiBepcuTeTy iMeHi B. H. Kapazina, mi. CBo6oau, 6, 61022, Xapkis, Ykpaina,
e-mail: igorKutovoy@gmail.com

kpoBoBuinuBoM (BMK) 3 wacrotoro Bim 4 %

BBEJEHHS mo 42,5%. Cynytriii BMK, € omniero 3
CeplieBo-CyIMHHI ~ 3aXBOPIOBaHHS € OCHOBHHX MPUYIHH YCKIIQJIHEHb Ta
OJTHIEI0 3 HAHOINBII YaCTHX TPUYUH CMEpT- HECTIPUSITIIMBAX  PEe3yNbTaTiB  JIIKYBaHHS
HOCTI Ta 3aXBOPIOBAHOCTI B PO3BUHEHHUX aneBpm3matnyHoro CAK.
kpainax. Hlopiuno6im3pko 100 Tuc. xuTenis binbme 80 % mamieHTiB THHYTH IIpH
VYKpainu Brepie 3aXBOPIOIOTh HA MO3KOBHUH KOHCEpBAaTUBHIN Tepamii, a mpu BHIAJICHHI
iHCynbT. TpeTuHa IOJed IO NepeHecIH TIJIBKM TeMaToMH 0e3 OKJI03ii aHEeBpPU3MH 110
IHCYJIBT MAOTh MpPAIe3IaTHHI BiK. posipBanacsi cMmeptHicTh csrae 75 % [2].
InTpakpaHiaibHUHl KPOBOBHIIMB, ACOILIHO- OTxe, B IMXBUIMAIKAX JOLUILHOIO € TaKTHKa
BaHWH 3 PO3PHUBOM  aHEBPHU3M  CYOHH BIIKPUTOI ~ KpaHIOTOMil 3  KIIIyBaHHIM
TOJOBHOIO MO3Ky (AA), 3ycTpidaeTbcs B AQHEBPU3MH 1 OJHOYACHOIO  EBaKyalli€ro
cepenHboMy B 12 Bumaakax Ha 100 TuC. reMaTOMH, fKa NpPOJEMOHCTpyBaJla Kpari
HaceJieHHs [1], mpoTe acUMOTOMHI aHEBpPHU3- pesynbTatH [3, 4]. Ongnak,B OiIbIIOCTI POOIT
MU MOXYTh OyTH BusiBiieHly 2 % BiJl ychOro MPUCBSYCHUX  OJHOYACHOMY  KIIITYBaHHIO
HaCEJICHHS. po3ipBaHOi  aHEBPM3MH 3  €BaKyalli€ro
TumoBuii cybapaxHOITaTbHUN KPOBOBHU- BHYTPIIIHBOMO3KOBOi TE€MaTOMH ITO3UTHBHI
JMB BiA3HAYA€THCS MEHII HIK B MOJOBHHI pe3yibTaTH CTOCYIOTBCS JIMIIE aHEBPU3M
BUNIAJIKIiB. AHEBpU3MAaTU4YHUI cyOapaxHo- cepeaHboi MO3KOBOi aprepii. B Toii xe uac
imanmeHmii  kpoBoBwnuB (CAK)  ycknan- OMepaTWBHI BTpPYYaHHS Ha aHEBpPH3Max
HIOETBCSI CYMYTHIM BHYTPIIITHHOMO3-KOBHM BHYTpimHBOi coHHOI aptepii (BCA) gacro
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MOB'SI3aHI 3 PU3UKOM PO3BUTKY PETPaKIiHHOL
TpaBMH, ITIOCUJIICHHS Ba30CIa3My, HaOpsIKy Ta
imeMii, 10 MPUBOIUTH A0 HECTIPHUATIMBUX
HACII{IKIB Ta piBEHb CMEPTHOCTI 3aJIUILIAETHCS
HaJ3BUYaiftHO BUCOKMM (47-58 %) [5].

B ocranHi poku B 0araTthOX IPYKOBaHUX
poOoTax aBTOpW OIIHIOBANM  JIKYBaHHSI
anespmmarnyHoro CAK yckmagaenoro ¢op-
MYBaHHSIM BHYTPIIIHBO MO3KOBOi TeéMaTOMH
(BMI') 3 BHKOpHCTaHHSM €HIOBACKYISPHOI
OKJIIO311 aHeBpPH3MH 3 MOJANBIIOK €BaKya-
nieto BMI' y mamieHTiB 3 pi3HUMH KIiHIY-
HAMH TiposiBaMu [6, 7]. TlepenbadaeTbes, mo
I CTparTeris MOKE 3MEHLIYBaTH YacTOTY
MOBTOPHOTO PO3PUBY AHEBPU3MHU 1 IPHBO-
JIUTH JI0 MEHIIOI KUIBKOCTI 1HTpaoIeparini-
HUX ycknamHeHb. OpHak, 3 iHIOro OOKY,
eMOoJi3aIlisi aHeBpU3MHU TO€HAHA 3 E€BaKy-
artiero BMI', mpuBoauTh 10 3011bIIEHHS Yacy
mepen eramoM eBakyamii BMIT i1 Oumbmn
TPUBaJIMM MEPIOJOM MiABUIICHHS BHYTPII-
HBOYEPEITHOTO TUCKY [8].

META

OnTuMmizariisi JTiKyBaHHS aHEBpU3Ma THY-
HOro  Cy0apaxHOiZaJbHOTO  KPOBOBHJIUBY
YCKJIQJIHEHOTO (HhOPMYBaHHSIM BHYTPIIIHBO-
MO3KOBOI F€éMaTOMH.

MATEPIAJI TA METOIH

[IpoBeneHo aHaii3 pe3ynbTariB Xipyprid-
Horo unikyBaHHs 101 mamieHTa B TOCTpOMY
nepiosli Po3pHBY IEepeOpalbHUX aHEBPU3M.
Jns oxiro3ii OCTaHHIX y BCIX BHIAAKax
3aCTOCOBYBAJIaCh €HIOBACKyJIIpHa eMOoIi3a-
i BiIOKPEMIIIOBAHUMH MIKPOCIIOPPAIISIMH.
[NamieATHn TIPOXOAMIN XipypridHE JiKyBaHHS
y Bigginenui Heipoxipyprii KY «3anopispka
obacHa kiiHiuHa JikapHs» 30P.

Jiis  OIIHKM  KJIHIYHOTO  CTaHy Ta
HEBPOJIOTIYHOTO CTATyCy MPH TOCIiTalli3alli,
mig yac Ta Micis JIIKyBaHHS, MPOBOIMIIOCH
KOMIUIEKCHE KJIIHIKO-HEBPOJIOTIYHE JIOCIII-
JKEHHS 3 BUKOPHCTaHHAM mkan — Hunt-Hess,
Mo udikoBanoi mkanu Penkina (MILP) Ta in.
HeiipoBizyamizaiiss ~ THITy  KPOBOBUIIHBY,
XapakTepy TOpYIIEHb  JIKBOPOJUHAMIKH,
reMopariyHux Ta ilIeMiYHUX YCKJIaJHEHb ITiJ
yac JKyBaHHA XBOPUX 1 BIPOJOBXK YCHOTO
Nepioly CIIOCTEPEKEHHS, a TaKOXK, B ACIKHX
BUIAJKaX, JDKepelaa KPOBOBWIMBY IIPOBO-
JIMJIach 3a TOTIOMOTOI0: KOMIT IOTEpHOI TOMO-
rpadii TOJOBHOTO MO3KY (KOMIT FOTepHUH
tomorpad Toshiba Asteion Super — 4) Ta
MarHiTHO-pe30oHaHcHOI Tomorpadii (Maruir-
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HO-pe3oHaHcHU Tomorpad Hitachi Airis
Mate 0,2 T ta Hitachi Echelon, 1,5 T). 3a
JaHuMH 1epeOpanbHoi  aHriorpadii  (aHri-
orpadiuauii KomIuieke Siemens Axiom Artis
MP, anriorpadiuamuii xomruiekc Toshiba
Infinix INFX 8000 VVF-i/SP), skxa Oyna
nposeneHa B 100 %  Bumazkis, Oyio
BH3HAYCHO JIOKAJII3AIiI0 aHEBPHU3MH, OCOOH-
BocTi il OymoOBi, BH3HAYEHHS CTYINECHIO Ta
MOLIMPEHOCTI aHriocnasmy.

Amnanizyroun mMatepian Oyno BUAITICHO JBi
TPYIH.

B mepmiit rpymi crocTepekeHp Xipyprid-
HE JIKyBaHHA XBOPUX OOMEXKYBAIOCH TLIBKH
EHJIOBACKYJISIPHOIO OKIIIO3i€l0 IepeOpanbHOl
aprepianbHOi  aHEBPU3MH  BiJIOKPEMITIOBA-
HUMH Mikpocmipansimu. Hagani mamnienTtu
NPOXOAWIN  JIKyBaHHS  CIPSIMOBaHE Ha
KOPEKI[if0  BHYTPIIIHBOYEPETHOTO  TUCKY
(BU), mpodimaktuky Bazocma3ma, BiICTpO-
yeHoi 1imemii Ta 1epeOpoBicIepaTbHUX
MOpYIICHb MeTOAaMHU CTaHIapTHOT
IHTEHCHBHOI Teparrii.

XBOpHUM JpyTOl TPYIIi CHOCTEPEKEHD OYyII0
MpOBEZIeHO OaraToeTamHe XipypriuyHe IiKy-
BaHHS — C€HJOBAacKyJspHA emOoi3aris
1epeOpasbHOi  aHEBPU3MH 3 MOJAJIBIINM
BUJAJICHHSAM  TIapEHXIMaTo3HOI TeMaTOMHU
npotsirom  24-48 ronuH.  EnpoBackyisipHa
eM00JTi3aIlisl MPOBOAMIIACS i3 3aCTOCYBaHHSIM
ugpoBoi cyOTpakmiiiHoi aHTiorpadii TpaHc-
depmopaibauM  octynioM.  OmepaTuBHE
BTPYYaHHS MPOBOJWIOCH MiJl BHYTPIIIHBO-
BEHHOIO aHecTesi€ro. Y BHUMNAIKaX Xipyp-
TYHOTO JIIKYBaHHS TAIi€HTIB 3 MOPYIICHHIM
CBIJOMOCTI  BHYTDIIIHROBEHHA  aHeCTE3is
JIOTIOBHIOBamnacst Miopenakcarmiero i [BJL
[lepmmM eTamoM MNPOBOAWIM CEJEKTHBHY
anriorpadito 3  KOHTPACTYBaHHAM  BCIX
nepedpanbHux O0acetiniB. OriHroBam Mopho-
METPUYHI ~ XapaKTePUCTHKH  aHEBPU3MH,
CTYHiHb BHUPaXEHOCTI Ba3ocHa3Mma, CTaH
nepedpanbHOi TeMonuHamiku. [loTimM mpoBo-
JUIM 3aMiHy JIarHOCTHYHOTO KaTeTepa Ha
MIPOBITHUKOBHI Ta BCTAHOBJIIOBAJIA OCTaHHIMH
B IMUHHOMY 200 TPU MOXKIUBOCTI KaM'ssHUC-
Tomy cermenTi BCA.

B ocraHHi pokM MH 3aCTOCOBYBAJH
NPOBIIHUKOBI KaTeTepu AMCTAIBHOTO J0-
crymy (Fargo a6o Fargo-Max, Bultextrusion,
France) sxi 103BOJSIIOTE AWCTAIBHAN JOCTYI
Maibke 0 KoMmyHikaHTHoro cermeHty BCA.
[ToTiM Tig PEHTrEeHOCKOIIYHUM KOHTPOJIEM
NPOBOJMIN apMOBAaHUU MIKpoOKaTeTep 3a
JIOTIOMOTOI0 MIKPOTIPOBITHUKA B HOPOKHUHY
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aHEeBpU3MHM 1 3IIHCHIOBAIIM €MOOJIi3aIlii0
BIIOKPEMJTIOBAaHMMH MiKpocHipamsiMu. Brma-
JICHHSI TEMaTOMH TPOBOMIU MPOTATOM 24—
A8 roguH michs eMOodizallii aHeBpu3MH. Y
BCIX  BUIAQJKaX MH  BUKOPUCTOBYBAIH
KPaHICeKTOMIIO 1 TPAaHCKOPTHKAIbHE BHUIAJICH-
HSI TEMAaTOMH.

Hamani mamieHTH TpOXOaWiIN CTaHIAPTHE
JKyBaHHS METOJAaMHU IHTCHCHBHOI MEJIUKa-
MEHTO3HOI Tepamii B yMOBax BiAIiTeHHS
IHTEHCHBHOI Tepartii.

PE3YJIbTATH TA OBI'OBOPEHHAA

VCKIagHeHHsT aHeBPH3MATHYHOIO CyO-
apaxHOINaIbHOTO KPOBOBUIIUBY 3 MapeHXima-
TO3HOIO TeMOpariero BiAzHayeHo B 29 BUMAJ-

kax (28,7 %), cepen HUX BHALIEHO cybapax-
HOIaTBbHO-TIAPEHXIMATO3HIH KPOBOBWINB Y
16 Bumagkax (15,8 %) Ta cybapaxHOinanbHO-
MapeHXiMaTO3HO-BEHTPUKYJISIPHUHA KPOBOBU-
nuB — 13 cnoctepexens (12,9 %).

Cepen namienTiB Oyno 13 gonoBikiB Ta 16
xiHOK (55,2 %). Ilo moxkamizamii po3sipBaHHX
aHEeBpH3M, 3BEpTa€ yBary, IO CyOapaxHo-
imanpHO-TapeHX1MaTO3HO-BEHTPUKYIISIPHUHA
KPOBOBHJIMB B MEpeBaXkHi OinbmocTi OyB
Bij3HaUEHWHd TNPH  PO3PUBI  AHEBPHU3M
komruiekcy IIMA-TI3A (ta0. 1).

ITo TsKKOCTI CTaHy TepeBaXKaIH Malli€HTH
3 2-3 CTymeHeM TSKKOCTI cyOapaxHOImamb-
HOTO KPOBOBUJIMBY 33 IIKaJOK XaHT-Xecc
(Tab. 2).

Ta6mums 1
3asexHicTh TUILY KPOBOBWJIMBY BiJl JIOKaJli3alil aHeBpU3MH
Ilepenns
Jlokamizamist MA / Tun | Mo3KOBa-TiepeHs Cepennst Buytpimras OcHoBHa
KPOBOBWIIUBY 3’€THyBaJIbHA MO3KOBa apTepisi | COHHA apTepis aprepis
aprepii
n % n % n % n %
cybapaxHOIaIbHO-
napeHXiMaTO3HUI 5 17,2 4 13,8 7 24,1 - -
KpOBOBIJINB
cybapaxHOiTaIbHO-
napeHx1MaT03Ho: 11 37.9 i i 1 35 1 35
BEHTPUKYJISIPHHUIMA
KpPOBOBIJINB
Tabmuus 2
Po3noain 3a cryneHeM TAKKOCTI 3a mIKaJ010 XaHT-Xecc
Tsoxkicte CAK 3a XanT- . . . .
2 cTymiHb 3 cTymiHb 4 cTymniHb 5 cTyniHb
Xecc
n % N % n % n %
11 37,9 11 37,9 6 20,7 1 3,5

Y OunbiiocTi BumaakiB — 26 crocTepe-
xeHb (89,6 %), XipypriuHe JTiKyBaHHS
00MeXyBaocsl €HIOBACKYJSIPHOIO eMOOJTi-
3ali€l0 po3ipBaHoi aHeBpu3MHU. Kpurepismu
JUTSL BIIMOBH BiJ eBakyarlii reMaToMu Oyiu
BIZICYTHICTb BHPaXEHOT0 AMCIOKALiHHOTO
CHUHJIPOMY Ta MOPYIICHb JIIKBOPOJIUHAMUKH.
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JleranpHicTh B Wil rpymi cknanana 19,2 %.
OCHOBHMMHU TIPUYMHAMH  HECTIPHUSTIHBOTO
BUXOJy OyJau IepeOpoBiciepaibHi yCKIaI-
HEHHA Ta BTOpPMHHa imemis. Y  Bcix
JeTalbHUX BUIMAJKaX KOHcTaroBaHa 4-5
CTYHIHb TSDKKOCTI KPOBOBWJIMBY IO XaHT-
Xecc nipu rocmiTanizanii (puc. 1).
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B Brero BMnaakie

B NeTaneHi BUNaAKI

5 cTyniHe

Puc. 1. 3anexxHicTh JIeTAJIBHOCTI Bill CTYIIEHIO TAKKOCTI 32 mIKaJ010 XaHT-Xecc.

Y 3-Xx CcHOCTepeXEeHHSAX IPOBENEHO
OararoeramHe XipypriyHe JKyBaHHA —
eH/IOBacKyJIsIipHa emOomizamis mepedpanbHol
AQHEBpU3MH 3 MOJAJBIIUM  BHUAAICHHIM
BHYTpPIIHBOMO3KOBOI TremMaTtoMu. Y JBOX
BUIAJKaX OICPOBaHI MAIiEHTH 3 PO3PHUBOM
MA CMA i B ogHOMY 3 po3prBoM MA BCA.
IlokazaHHAM 10 eBakyarii remMaroMu OyB
BUPOKEHUN UCIOKAIIMHUA CHHIPOM Ta
HeMOXnuBicTh  Kopekmii BUT wmetomamu
IHTCHCUBHOI Teparii. TsDKKiCTh CcTaHy Ha
MOMEHT TOCHiTajizalii y JBOX CIOCTe-
pekeHHSX 4-ro cTyneHs mo Xanrt-Xecc i B
OIHOMY 3-TO CTymHeHI0. Y JIBOX BHIAJIKax
BiZJ3HAUEHO MO3UTUBHY JUHAMIKY 3 PErpecoM
HEBPOJIOTiYHOTO nedinuTy B Ticis omepa-
niitHomy mepioai. B ogHOMYy cnocTepexkeHHi
YaCcTKOBHI perpec pyxoBoro AedinuTy.

KJIITHIYHUM ITPUKJIA ]

Xsopwii I', 1977 p. OyB rocmitanmizoBaHui
y HeHpoxipypriune BiamineHHs 3amnopizbkoi
o0acHOi KITIHIYHOT JiKapHi Ha T’ATy J00Yy
miclisl MoYatKy 3axBoproBaHHs. [IpoBeneHo
00CTEXEHHS, 110 Bxiaroyaaso  MCKT
TOJIOBHOTO MO3KY, CEJIEKTHBHY IiepeOpaibHy
adriorpadito, rommieporpadiro cyIuH mHi Ta
TOJIOBHOTO MO3KY, JIaDOpaTOpHI aHami3u Ta
GbizuKaNbEHUHA OTJISII. B pe3yibTaTi
KOMILIEKCHOI'O 00CTEKEHHS a0
BCTAHOBJICHO JIIarHO3: FeMOpariyHuil 1HCYIbT
BHACITiIOK po3puBy MIIIKOMIOIiIOHOT
AQHEBpU3MH  JIiBOi  cepenHbOi  MO3KOBOI
aprepii, cybapaxHoiganbHO-
MMapeHXIMAaTO3HUH  KPOBOBWIWB Y  JIBY
HiBKYJIO TOJIOBHOTO MO3KY, BHUPa)KEHUH
MOIIMPEHUI Ba3ocmasM B OaceiiHi  J1iBOl
BHYTpILIHBOI COHHOI aprepii. Ha momeHT
rocmiTaiizamii cTaH XBOPOTO OILIHEHO SK
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Ba)XKHH, pPiBEHb MOPYLICHHS CBIIOMOCTI —
rOOKe OTTYIIEHHS, CEHCO-MOTOpHA adasis,
TTMOOKHMI TIPaBOOIYHUE remimape3 0 TuIerii
y BEepXHill KiHIIBI, TEPIOTAIHO BiIMIYAINCH
MOTOPHI JDKEKCOHIBCHKI CIMICITUYHI HaTla/IH.

[IpoBeneno JIBOCTAITHE Xipypriusae
JmiKyBaHHS  cyOapaxHoimalbHO-TIapeHxiMa-
TO3HOTO KPOBOBWJIHMBY 13 3aCTOCYBaHHSM
€HI0BACKYJIIPHOI eMOoIi3aIlii aHeBPU3MH 110
posipBanacek. (Puc.?2). Ilepmmm eramnowm,
micist MPOBENICHOT €HJIOBACKYJISIPHOT
ME/IMKaMEHTO3HO1 arHioIIaCTUKY, BUKOHAHO
€HJIOBACKYJISIPHY eMOOIi3alilo MIIKonoaio-
Hoi aHeBpu3MH JIiBoi CMA wmikpocnipansimMu
II0 BiJOKPEMIIOIOThCS. JIpyrum etaniom Oyiio
MPOBEJICHO BIIKPUTE acIlipaliifHe BUIAJICHHS
iHTpanepeOpaIbHOI MapeHXiMaTO3HOI TeMa-
TOMH JIOOHO-CKPOHEBOT JIIJISIHKY 3J1iBa.

3 nuuio GOpoTHOM 3 Ba30CIa3MOM Ta
HaOpSIKOM TOJIOBHOTO MO3KY XBOpOMY B
micsionepaniiHoMy Tepiofli  MMPOBOAMIIACH
IHTCHCMBHA TNPOTUHAOPSKOBa, MeTaboJivuHa
Tepamisi, MATPUMKAa CTaOUILHOTO  PIiBHS
MO3KOBOTO  KPOBOTOKY, TilEpOKCHUTEHAIIisI
KpOBi, Tpo(diTaKTHKa COMaTHYHHUX YCKJIaJ-
HeHb. Ha Tii JikyBaHHS Ha TPOTA31 THXKHS
CTaH Tali€HTa MOKPALIUBCA, CBIIOMICTh SCHA,
BIIMIUYEHO perpec pyxoBUX Ta adaTHUYHHX
MOPYIICHB.

Pozpus nepedpanpHOl AHEBPU3MH
3alyCcKae KackaJl TMAaTOJOTIYHHX —peakIii
TaKuX SIK: MEXaHiuHa TpaBMa, XiMiuHa TpaBMa
SKa CTBOPIOETHCS MPOAYKTaMH CyOapaxHo-
imanpHOTO JMi3UCYy KpOBi (OKCHIeMOTNIOOiH,
3a1i30 1 HEMIOJaBHO BHSBIICHI TPOIYKTH
OKHCIICHHS  OuTipyOiHy), KOMIICHCAaTOpHa
TiOTaJIaMyC-OITIOCEPEIKOBaHA ~ peaKIliss Ha
MiABULICHHS BHYTPIIIHBOYEPEIHOTO THCKY,
TPaH3UTOpPHA TJoOambHa ilIEMis, KOPTH-
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KaJbHa PO3MOBCIO/DKEHA JCMONSApH3aIlisl Ta
iH. [9]. OmHUM 31 CKJIaJOBHX MEXaHIYHOI
TpaBMH, KpIM TE€MOJMHAMIYHOTO yrapy i
OKJTIO3i1 JIKBOPOIPOBIAHUX LUISIXiB
3TyCTKaMH KpOBi, € (hopMyBaHHs mapeHXiMa-
TO3HUX TemMaroM. CymyTHi#l BHYTPiITHbOMO3-

B

KOBUI{ KPOBOBWJIMB BUKJIMKA€ MAacHUBHE
pyWHYBaHHS MO3KOBOI TKAaHWUHH 1 BUPaKCHUH
HaOpssk Mo3Ky. lle He TUIBKM mOTIpIIyE
KIIIHIYHAKA CTaH, ajle 1 4YacTillle BHKJIHMKA€E
MOBTOPHY KpOBOTEUY, HDXK y MAIli€HTIB, 5Ki
CTpaXXAarTh TibKH 130mp0BannM CAK [10].

Gragyan A.V.
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Puc. 2. Bunagok [aBoeTamHoro XipypriusHoro JikyBaHHsI cy0apaxHOiIaJbHO-NAPEHXiMaTO3HOIO

KPOBOBHUJ/IUBY i3 3aCTOCYBAHHAM enuonacxynapno’i

eMOoaizanii aHeBpHU3MHM 10 po3ipBajack.

IMepenonepaniiina anriorpagis (MA CMA Ta 03HaKH BUPA:KEHOT0, MOIIUPEHOr0 Ba3ocna3mMa B faceiiHi
BCA 3aiBa — a) Ta KT (BHyT-pilIHbOMO3KOBa reMaTroMa JIOOHO-CKPOHEBOI AiNAHKHU JiBopy4 — 0) Ta

nicjasionepaniifHuii KOHTPOJb (B, I)

Bimomo, mo XipypriuHe BTpyd4aHHS B
TOCTPOMY TIEpiONli PO3pUBY IEepeOpaNbHOT

apTepiaJibHOI  aHEBPU3MH  YCKJIQJHEHOTO
(hopMyBaHHSIM BHYTPIIIHBOMO3KOBOI TeéMaTo-



MH TIOB'SI3aHE€ 3 TIIBUIICHUM PHU3UKOM
PO3BUTKY IHTpaomepaniiHuX yCKIaTHeHb. B
NeplLy 4epry e iHTpaomnepaliiina KpoBoTeya
3BaKAIOUM Ha CKJIAJHICT MPOKCHUMAJIBHOTO
KOHTPOJIO, MO-ApPYre — BHPaKEHHH HaOpAK
MO3KY SIKifl YCKIIQJIHIOE JOCTYII 1 AMCCEKIIif0,
a TaKOX peTpakIliiiHa TpaBMma. Takox 3ramgafi
BUIIE TPYAHOIl TOJOBXYIOTh Hac OIeparii
Ta 30i7BIIYIOTh WMOBIPHICTH YCKJIaJHEHB,
TakuX sK iHQEKUisi, MTHEBMOHIs, HaOpPsIK
JISTCHIB 1 cepleBa HEJNOCTaTHICTh, SIKi
BIUIMBAIOTh Ha 3arajbHUN MPOTHO3. 3 LHUX
MPUYMH TPATUIIIAHI METOAH OIePaTHBHOTO
JKyBaHHS 1HOAI HE 30BCIM €(EeKTHBHI Mpu
JMiKyBaHHI TAIli€HTIB 3 aHEBPU3MATHYHUM
cybapaxHoiganbHO-IapeHX1IMaTO3HUM
KpoBOBHIMBOM [11].

VY psaai BUMAmKiB ABOETAITHE XipypriuHe
JMKyBaHHSI 3 EHIOBAaCKYJIIPHOK OKITIO3I€r0
aHEBPHU3MH TIIEPIIAM ETarioM 1 eBaKyarli€ro
reMaTOMH JIpyTUM, MOKe OyTH 3aCTOCOBaHE
JUISL [ KaTeropii MaIlieHTiB. 3BUYaKWHO
HEOoOXiZlHa HAsSBHICTb CHPHUITIMBUX YMOB,
TaKuX #AK: CTaOUTPHUM KJIIHIYHUH CcTaH
MarieATa i MOXJIMBiCTH KoHTpomro BUYJI,
CIpUATINBI  MOP(OMETPUYHI  XapaKTepuc-
TUKW aHEBPU3MH IS MOMJIMBOCTI €HJIOBAC-

KynsipHoi  okmo3ii.  Hamami  HeoOximHO
IMPOAOBXKUTH BUBYCHHSA MOXKJIUBOCTEH
SHIIOBACKYJSIPHOTO METOJy B JIIKyBaHHI

YCKIAAHECHOI'O aHEBPU3MATUYIHOI'O iHTpaKpa—
HIaJIbHOT'O KpOBOBUJIMBY.
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JBoerarHe xipypriuae JKyBaHHS
cy0apaxHOiganbHO-TIAPEHXIMATO3HOTO  KPO-
BOBHWJIMBY 13 3aCTOCYBaHHSAM EHIOBACKYJISIp-
HOI eMOoJi3allii aHeBpU3MU IO Po3ipBajacs
Ta HACTYMHOIO  €BaKyali€l0 TreMaTOMH
e(beKTHBHO 1 MOXE 3acTO-COBYBAaTHCS Y
BUTAJKaX HASBHOCTI TEXHIYHOI MOXIJIHBOCTI
OKJTIO3i1 aHEBPU3MH 1 KOMIIEHCOBAaHOMY CTaHi
nali€eHTa.

HEPCIIEKTUBHU ITIOJAJBIIOTO
BUBYEHHSA TEMHA

Buxonana po06oTa € caMOCTIHHAM JOCITiJI-
KEHHSIM, fKE KOpeNIoE 13 CydacHHUMH
CBITOBUMH TEHIEHIISAMHU Ta KIIHAYHUMHA
NPOTOKOJIAMH B JIIKYBaHHI TeMOparidyHux
IHCYJIBTIB YCKJIaJHEHUX Cy0apaxHOigambHO-
NapeHXIMaTO3HUMH KPOBOBHIIMBAMH.
JBoeramue Xipypriuae TKyBaHHS
cy0apaxHoiganbHO-TIAPEHXIMAaTO3HOTO
KPOBOBIJIUBY 13 3aCTOCYBaHHSIM €HJIOBACKY-
nsgpHoi  emOodmizamii  aHeBpU3MH 11O
po3ipBajiacsi 3 HACTYIIHOK  €BaKyalli€ro
MapeHXIMaTO3HOT TeMaTOMH € e(QEeKTUBHUM
MeroaoM. llpencraBieHuil MeTOn [103BOJISIE
NOKPAIIUTH pPEe3yJIbTaTH JIKYBaHHS XBOPHX
Ha aHeBpU3MaTHUHUIl cyOapaxHoinaibHO-
NMapeHXiMaTo3HU KPOBOBHIUB Ta 3HAYHO
3MEHIIUTH JIeTalbHiCTh. OnrcaHa MeTOIUKa
noTpedye MOJANbIIOr0 TEXHIYHOTO YIIOCKO-
HaJleHHS Ta KIIHIYHOTO BUBYCHHS IS
PO3pOOKH ONTHMAIBHOTO ANTOPUTMY JIKY-

BaHHA bOTO KOHTUHI'CHTY XBOPUX.
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JABYXI3TAINIHOE XUPYPI'MYECKOE JJEHEHUE CYBAPAXHOUJIAJIBHO-
MNAPEHXNMATO3HOI'O KPOBOU3JIUSHUSA C IPUMEHEHUEM
SHAOBACKYJIAPHON SMBOJIN3AIINN PA3OPBABIIENCS AHEBPU3MbI

Ilonkosnukos A. 10., Kymoeoii U. A.

Beenenne. AmneBpusmarmueckoe cybapaxHoupanbHoe kposomsimsiHHe (CAK) OCIIOXKHSETCS COMyTCTBYIOIINM
BHYTpuMO3roBiM kpoBom3musiaueM (BMK) c¢ wacroroit ot 4% no 42,5%. Bbonee 80% mnamueHToB mormbaroT IpH
KOHCEPBAaTHBHOI Tepanuy, a NpH yTaIeHHH TOJIbKO I'eMaTOMBbI 0€3 OKKIIO3UH pa3opBaBLIEHCS aHEBPU3MBI CMEPTHOCTH
nocturaet 75%.

Henpro paboThl cTana ONTHMH3ALMA JIEUEHHS aAHEBPU3MATHUYECKOTO CyOapaxHOMIANbHOTO KPOBOHM3IHMSHHS
OCJIO)KHEHHOTO ()OPMUPOBAHHEM BHYTPHMO3TOBOH IeéMaTOMBI.
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Marepunaisl 1 MmeToasbl. [IpoBeeH aHamu3 pe3yabTaTOB XUPYprudeckoro yedeHusa 101 nanuenta B OCTpOM IEPUOAE
paspbiBa nepeOpanbHbIX aHEeBpU3M. B mepBoil rpynne HaOmIOAEHUH XHPYPrHYECKOe JIEUEeHHE OIPaHHUYHBANOCh TOJIBKO
OKKIIO3Mell 1epeOpanpHON aHeBpu3MbIL. [lammeHTaM BTOPOH TpyHIbl HAOMIOACHHH OBUIO NMPOBEAEHO MHOTOA3TAIIHOE
XUPYPTUUECKOE JICUYEHHE — JHJOBACKYJSIpHAs 3MOONU3alHs LepeOpanbHOi aHEeBPH3MBI C MOCIEAYIOUIMM yIadeHHEM
MapeHXMMAaTO3HOM reMaToOMbI Ha MPOTsHKeHUU 24—48 4acoB.

PesyasTatel. B OonpomHCTBE citydaeB (26 GONBHBIX) XUPYpPrHYECKOE JICUCHNE OTPAaHUYMBAJIOCh SHIOBACKYISIPHON
saMOoIM3anyel pa3opBaBIIeiicss aHeBpU3MEL B Tpex HaOMoAeHHIX MPOBEIEHO MHOTOITAIIHOE XUPYPTHYECKOe JIeUeHHE —
SHIOBACKYJIIPHAs SMOOM3aIys [epeOpabHOH aHEBPU3MBI C ITOCIEAYIONINM yIaleHHeM BHYTPUMO3TOBOH reMaToMsl. B
IBYX HAONIONEHHUSX OTMEYEH IIOJIOKHTEIbHBIN KIMHUYECKHH 3(GQeKT B BHIE IIOJHOTO perpecca HEBPOJIOTHIECKOTO
JgedunuTa B MOCICONEPaMOHHOM Hepruoje. B oHOM citydae oTMedeH YaCTUUHBIH perpecc ABUTaTEeNbHOTO AeHLUTA.

BeiBoABI. J[ByXdTallHOE XMPYpPIrUUecKoe JedeHHe cyOapaxHOMIANbHO — MapeHXUMATO3HOTO KPOBOUBIHUSHUS C
MPUMEHEHHEM 3HIOBACKYJIIPHOW 5MOOMM3alMU Pa30pBaBLICHCS aHEBPU3MBI C IMOCIENYIOLICH 3BaKyallded IreMaTOMBI
aBisiercs 3(QEKTUBHBIM M MOXET OBITh HCIOJB30BAaHO TPHU KOMIICHCUPOBAHHOM COCTOSHHMHM IAl[MCHTa M HAINYHU
TEXHUYECKOIl BO3MOXKHOCTH OKKITIO3UH aHEBPU3MBI.

K/TIOYEBBIE CJIOBA: nepebpanbHas aHeBpHU3Ma, BHYTPUMO3TOBOE KPOBOMBIIMSIHHE, XUPYPIHUECKOE
JIe4CHHE aHEBPU3M
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TWO-STAGE SURGICAL TREATMENT OF SUBARACHNOID AND
PARYHYMATOUS BLOOD EFFECTS WITH THE USE OF ENDOVASCULAR
EMBOLIZATION OF DAMAGED ANEURYSM

Polkovnikov O. Yu., Kutovoy I. O.

Introduction. Aneurysmal subarachnoid hemorrhage (SAH) is complicated by concomitant intracerebral hemorrhage
(IUD) with a frequency of 4% to 42.5%. More than 80% of patients die in conservative therapy, and when removing only
hematomas without occlusion of an aneurysm, the mortality rate reaches 75%.

Obijectives. The aim of the study was the optimization of treatment of aneurysmatic subarachnoid haemorrhage
complicated by the formation of intracerebral hematoma.

Materials and methods. The analysis of the results of surgical treatment of 101 patients in the acute period of
cerebral aneurysm rupture was performed. The first group of observations in which the surgical treatment was limited to
endovascular occlusion of cerebral aneurysms. In the second group of observations, multi-stage surgical treatment was
performed - endovascular embolization of cerebral aneurysm with subsequent removal of parenchymal hematoma for 24—
48 hours.

Results. In most cases, surgical treatment was limited to endovascular embolization of the ruptured aneurysm. In 3
observations, multistage surgical treatment was performed - endovascular embolization of cerebral aneurysm with
subsequent removal of intracerebral hematoma. In two cases, positive dynamics with a regression of neurological deficits
in the postoperative period was noted. In one observation, partial regression of motor deficit.

Conclusions. Two - stage surgical treatment of subarachnoid haemorrhage with intracerebral hematoma the use of
endovascular embolization of the ruptured aneurysm and subsequent evacuation of hematoma is effective and can be used
in cases where there is a technical possibility of occlusion of the aneurysm s and the compensated state of the patient.

KEY WORDS: cerebral aneurysm, intracerebral haemorrhage, surgical treatment
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COCTOSTHUE IBUTATEJBbHON ®YHKIIUU KEJYNOYHO-
KNIIEYHOI'O TPAKTA ITPU ABIOMHNHAJIBHOU TPABME

Caghponos /1. B.

BBenenne. TpaBmatu3m sBisieTcst OOJBIION MEANKO-CONMAIBHOU IpoGiemoil. OH YHOCHT MHOTO YeNIOBEYECKHX
JKM3HEH M OYEHB 9acTO SIBISCTCS MPUIUHON HHBAIHIHOCTH.

Hens. M3yuute MOTOpHO-3BakyaTopHOH GyHKIMH MO® IKelyZOYHO-KHIIEYHOTO TpakTa MpPH 3aKpPBITOH
a0IOMUHAIBEHO TpaBMe Pa3HON CTETICHH TSDKECTH.

Marepuanbl u Meroabl. llog HabmroneHHeM HaxXOoIWIHCh 125 OOMBHBIX C H30JUPOBAHHOW HIM COYETAaHHOM
3aKpBHITOH a0ZOMHMHAIBHON TpaBMOH (Halmu4uMe TPaBMBl OPraHOB >KMBOTA W/WIM 3a0pIOMIMHHOTO IPOCTPAHCTBA,
MOATBEP)KACHHOE BO BPeMsl OIEPAaTHBHOTO BMENIATEIbCTBA WJIM C IIOMOIIBIO HHCTPYMEHTAIBHBIX METOMIOB
uccrenoBanus). B cTpykType moBpexxaeHmit mpeobiamana codeTaHHas TpaBMa, KoTopas Habmongamacs y 104 (83,2%)
noctpagasmux, y 21 (16,8%) GompHOro abmoMuHanpHas TpaBMa OblIa W30IMPOBAHHOW MM MHOXKeCTBEHHOW. OneHka
MDO® XKKT ocymiecTBisiIach ¢ MOMOIIBIO METOIMKH, pa3pabOTaHHOM C ydacTHEM aBTOpa Ha OCHOBAHUM JIOCTYITHBIX,
IINPOKO HCIIOJIb3YEMBIX B IPAaKTUKe MOKa3arenel. TspkecTh TpaBMBI onpeiessuti 1o mkaie ISS.

PesyabTaThl. PesynpraThl HcClenoBaHMH MOKa3aiad, YTO IpeoOiajaromas 4acTb OONBHBIX C abJOMHHAIbHON
TpaBmoii (62,4%) npu noctyrienny umena HapymeHus MO JKKT; y 21% GosbHBIX OTMEUSHO cOCTOSHUE (DYHKIUH Ha
rpaHune (QyHKIMOHAIPHOW KOMIIEHCAlMH, W TOJbKO y 16% moctpamaBmmx MO® JKKT omeHeHa kak yMepeHHO H
MOJHOCTBIO KOMIEHcHpoBaHHas. 1o TskecTH TpaBMBI NpeoOiafana rpynma OONBHBIX CO cpemHel TsbkecThio (47,2%),
Jerkasi TpaBMa HabOmomanacek y 35,2% OONBHBIX, TsDKeNnas TpaBMa AHArHOCTHpoBaHa y 16% u cBepxTsxkenas —y 1,6%
MOCTPAIABIIHNX.

BeiBoabl. OOHapykeHa 3aBHCHMOCTH COCTOSIHUSI MOTOpHO-3BakyaTopHoil ¢(yHkumu JKKT oT TspkecTH TpaBMEL
IIpenmnonaraercsi BO3MOXKHOCTB HCIIOJIb30BaHMs Tmokaszareneil cocrossuus MO® XKT B kauectBe ogHOro u3
JUarHOCTUYECKUX KPUTEPUEB TSDKECTH 3aKPBITOH a0IOMUHANBHOM TPaBMBIL.

K/IIOYEBBIE CJIOBA: enyno4HO-KUIICYHBIH TPaKT, MOTOPHO-3BaKyaToOpHas (YHKLUs, 3aKpbITas
abIOMUHaJIbHAs TPaBMa, COYETaHHAs TPaBMa, TSHKECTh TPaBMBI
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abnomuHanbHas Tpasma (3AT) [5-8], u umenHo

BBEJEHHUE o o
OHa SIBJISIETCS BeJyllEeH HIPUYMHOU

TpaBmatu3m siBisieTcss OOJBILIOW MEIHUKO-
couuanbHOH mpoOieMoil. OH YHOCHUT MHOTO
YeNIOBEYECKHX JKU3HEH 1 OYeHb YacTO SIBISIETCS
npu4yrHOM uHBanuaHoctu. B XXI Beke tpaBma
npuobpena  xapakrtep mangemun [1]. K
COXAJICHHIO, IpobOjeMa TpaBMaTH3Ma HMEET
BBIPOKEHHYIO TEHICHLHUIO K POCTY BO BCEM
MHpe. OTO Kacaercsi HE TOJBKO OOJBIINX
roCyJapcTB, HO M 3HAYUTEILHO MEHBINNX. TaK,
B FOxnoit Kopee 3a mepmom 2011-2014 rr.
YHCIIO MOCTPAJABIIUX OT TPaBMBI BO3POCIO C
139134 no 193469 uenosek [2]. B Ykpaune 3a
12 wmecsue 2017 roma KOJMYECTBO TMOCTpa-
JAaBIIMX  BCJIEACTBUE  HEMPOM3BOACTBEHHOMN
TPaBMBI 110 CPABHEHUIO C TAKUM K€ TIEPHOIOM
2016 r. yBenmmumnoch Ha 31606 yemoBek (c
1641951 mo 1673567) [3, 4].0auuM u3 BUIOB
TSOKETIBIX, YacTO  BCTPEUYAIOIIMXCS  TPaBM
aBysieTcs abgoMuHanbHas TpaBMa. YactoTta ee
10 HEKOTOPBIM JaHHBIM jnoctHraet 82.7 % [5].
Yame BCETO BCTpeYaeTCs 3aKpbITast

© Cagponos []. B., 2019

WHBAJIMJAHOCTH W CMepTHOCTH. JletanbHOCTh
IPU 3aKPBITBIX a0JAOMHHAIBHBIX TpaBMax B
HECKOJIbKO pa3 BBIIIE, YEM TMPH OTKPHITHIX
noBpexacHusx [9]. AGmomuHaNBbHAS TpaBMa
HEpPEAKO CcoueTaercs C TpaBMOM  Ipyrux
oOmactell Tena. TO CO34aeT AOIOIHUTEIbHbIE
TPYIHOCTH B  JOUAarHOCTHMKE W  JICYCHUHU
MOCTPaJaBIINX, MPUBOAUT K BO3HUKHOBEHHUIO
MOCTOTEPAIMOHHBIX OCIOKHEeHu# [8, 10-12].

YuuteiBas ~ pacmpocTpaHeHHOCTs  3AT,
OCOOCHHOCTH €€ TIPOSBIIEHHUS W TIOCIEICTBUS,
KIIMHUYECKHE MCCIIeJOBaHMs, HalpaBieHHbIE Ha
IUAarHOCTHKY W JiedeHHe OOJIBHBIX, SIBIISIOTCS
aKTyaJbHBIMU U 3aCITyXKHBAIOIIUMH BHUMAaHUSI.
JanHoe wnccrnenoBaHre OBIIO HANpaBiIeHO Ha
W3yYeHHE COCTOSHHS MOTOPHO-IBAKyaTOPHON
dbyaxkmmn (MO®) XKKT npum 3AT pasHoit
CTETICHH TSDKECTH.

MATEPUAJIBI 1 METOJBbI

Hccaenoanue BBITIOJTHCHO Ha base
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OTJICJICHUS MoJIUTpaBMbl  XapbKOBCKOM
TOPOACKOH KIMHHYCCKON OOJNBHHUIBI CKOPOM
U HEOTJIOXKHOM MEIMIMHCKON MOMOIIU
umenu A. . Memanunoga r. XapskoBa. O0-
ciaenoBaHo 125 GOJBHBIX C HM30JIMPOBAHHOU
WA COYECTAHHON abmoMHHAIbHON TpaBMOU
OCHOBHBIM KpUTEpHEM ISl BKJIIOYEHHS B

HUCCIICOOBAHHUC OBLIO HaJIH4ue TpaBMBI
OpraHoB JKHBOTa H/Unn 3a6pIOHII/IHHOI‘O
MNpOCTpAaHCTBA, IMOATBCPIKACHHOC BO BpCMiA
ONICpaTUBHOIO BMCIIATCJIIBCTBA N C
IIOMOIIIBIO HHCTPYMEHTAJIbHBIX MECTOOOB
HUCCIICOOBAHHA.

Cpenu obcnenoBanHbIX 0b1T0 33 (26,4 %)
JKeHIIUHBI U 92 (73,6 %) Myx)uunbl. Bozpact
MoCTpajaBIINX BapbupoBai ot 18 go 77 ner,
coctaBisis B cpeanem 34,3 +13,0 1er,
OompmmHCTBO TocTpagaBmux (78,4 %) ObutH
MOJIOJIOTO U 3penoro Bo3pacta (ot 18 mo 44
JIET), CpPeAM >KCHIIMH 3HAYUTEIBHYIO IOJIIO

COCTaBIISLIIN OCTpaaBIIne CpeaHero
Bo3pacrta (45-59 ner) — 21,2 %.
Yy BCEX mocTpagaBUInX BBISIBJICHA

3aKpbhITasi TpaBMa JXHABOTa, Mpeobiamaromieit
MPUYNHONW KOTOPOH OBLIO JOPOXKHO-TpPaHC-
MOPTHOE MPOUCIIECTBUE, PeXe — MaJEHHUE C
BBICOTHI UJIU N30HEHHE.

Bonpimas gacte mocTpajaBUIMX MOCTYIH-
Jla B TeYEHUE MEPBHIX JBYX YacOB C MOMEHTA
tpaBmbl 98 (78,4 %), 11 (8,8 %) — uepe3 2—
6 gacoB mocie TpaBMbl. Uepes 6 u Ooinee ya-
coB noctynuiau 16 (12,8 %) noctpanaBiinx.

B cTpykType moBpexaeHuii mpeobianana
coueTaHHash TpaBMa, KOTopas HaOI0jaiack
y 104 (83,2 %) mocrpagaBmux, y 21
(16,8 %) GosnbHOTO abaOMHUHAIBHAS TpaBMa
OBLITa M30JMPOBAHHON WITM MHOXECTBEHHOM.
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Onenxka MO® XKXKT ocymectBusiiachk ¢
ITOMOIITBIO0 HAIIeH METOMMKH, pa3paboTaHHOM
Ha  OCHOBaHMHM  JOCTYNHBIX,  I[IHPOKO
HCIOJNIB3YEMBIX B TPAaKTUKE  MPUEMOB
obcnenoBanms. [13].

OOBEKTHBHOE HCCIIEIOBAaHNE C IMOMOIIBIO
ayCKyNbTallMd >KUBOTAa B HaMIed METOIUKE
JIOTIOTHEHO  OMpeNeNIeHneM  CIIeAYIOIINX
KPUTEPUEB:

1. Bo03MOXHOCTH 3HTEpaJbHOTO (TIEpO-
PaTbHOTO MJIM YPE330H/I0BOT0) MUTAHUS.

2. Hanuuue W BBIPaKEHHOCTH IWCIIETICH-
YeCKHWX sIBIEeHWH (OTPBDKKA, TOIIHOTA,
pBOTa).

3. CocTosiHHE IEPUCTATBTUKYU, HATUIUE U
BBIPAXEHHOCTh B3JyTHUS KHBOTA.

4. OTX0XJAeHHE Ta30B U HAIMYHUE CTYJIA.

O6mas omenka MO® XKT ocymects-
JNAETCA TyTeM CYMMHUPOBAHHS OIEHOYHBIX
0asnos. B pabote WCTIOJIE30BAHBI
CICAYIOUIMe XapaKTePUCTUKU CyMMapHOH
onenku MDO® XKT: momnas agexkommeHca-
oM, YMEpPCHHas JEeKOMIICHCAIUs, T'paHulla
(hYHKIIHOHANBHOW KOMIIEHCAIINH, YMEpPEHHA
KOMIIEHCAIUs, TToTHasl KoMreHcanus. Mcce-
noBanue coctossHua MO® XKT npoBonuiu
Npd  TOCTYIUICHMM  OOJBHBIX M  Ha
MPOTSHKEHUU MOCIEONEPAIIMOHHOTO MEPHO/IA.
TsxecTs TpaBMBI olleHMBaIHU N0 mkaie |SS.

Jus cratuctuyeckoir 0OpabOTKU pe3ynbra-
TOB HCHOJB30BaIU Kputepuii Ilmpcona — 2
Pa3INYUs CYUTAIN JOCTOBEPHBIMH IIPH BEPOST-
HOCTH omuOKy MeusIe 5 %, T. e. P < 0,05.

PE3YJIBTATBI U UX OBCYKIEHUE

Pesynbratel onpenenenus coctossHuss MOOD
KKT npencrasnens! B Tabnmie 1.

Tabmuna 1
CocTosinne MoTopHo-3BakyaTopHoi ¢pynknuu KKT y 60abHBIX
¢ a0IOMHUHAJbLHON TPaBMOii IPH MOCTYNJIEHUH
Cymmapnas orneaka MO® XKT Yuciao 60IBHBIX %
[Monuast fexoMImeHcaus 7 5,6
YMmepeHHas JeKOMIeHCalUs 71 56,8
I'panuna QyHKIIMOHAIHHONW KOMIIEHCAITUH 27 21,6
YMepeHHass KOMIEHCAUs 16 12,8
ITonnasg xoMIeHcamus 4 3,2
Bcero: 125 100,0
IIpencraBnennsie B Tabmuie 1 maHHBIE IpH IOCTYIUIECHUM HMENIN HapyIIeHUs

CBUJICTEIIBCTBYIOT O TOM, 4YTO Ipeobiana-
IOIIasi 4acTh OOCIEIOBAHHBIX OOJBHBIX C
abnomMuHanbHO# TpaBmoi — 78 (62,4 %)
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MoOTOpHO-3BakyaTopHOH ¢yHKnmu XKT; y
27 (21 %) oTmeueHO cocTOsHHE (YHKIUU
Ha rpaHule (QYHKIUOHAIBHOW KOMIIEH-
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camnu, u Tobko y 20 (16 %) MO® XKKT
OllcHEHAa  KaK KOMIICHCHpOBaHHAs U
YMEPEHHO KOMIICHCUPOBAaHHAS.

B Tabnuue 2 mpencraBieHo pacnpenene-
HUe OOJIBHBIX 110 TSDKECTH TPaBMBI.

OOJILHBIX C TPaBMOH CpemHEH TSIKECTH —

47,2 %, n[oils JHI CO CBEPXTKEIOH
TpaBMOM cocTaBisia ToIbKo 1,6%.
Pacnpenenenue OonbHBIX 10 MOD

KKT u tskectn TpaBMBbI IMMPEACTABICHO B

Kak cremyer u3 Tabiuisl 2, cpeau Tabnuie 3.
IMOCTpaJaBLINX npeobiragana rpyimma
Tabnuna 2
TskecTh TPpaBMBI M0 MKajge |SS y 60abHBIX ¢ a0J0OMIHAIBHON TPaBMOit
TsoxecTs TpaBMBI 1o mkaie |SS Yucno 60IbHBIX %
4-9 Ganna 44 35,2
10-24 Ganma 59 47,2
25-40 6annoB 20 16,0
41—-60 6amoB 2 1,6
Bceero: 125 100,0
Tabauna 3

CocTosinue MOTOpHO-3BaKkyaTopHOil pyHkuuu )KKT B 3aBucumMocTH
OT TSI’KeCTH TPaBMbI mo mkadje |SS

CymmapHas onerka MO® TspxecTs TpaBMBI 1o mkane 1SS
KKT 4-9 6anna é0_24 25-40 6amios | 41-60 6annos
amia
ITosnas nexoMmneHcauus - 2 5 -
3,4 % 25,0 %
YMepeHHas: AeKOMIICHCAIHS 14 43 12 2
31,8 % 72,9 % 60,0 % 100,0 %
I'panuna ¢yHKIHOHATHHON 17 9 1
KOMITEHCALIUH 38,6 % 15,3 % 5,0% B
YMepeHHasi KOMIICHCALUs 12 3 ! -
27,3 % 51% 5,0 %
[TonHas KOMIIEHCALUs ! 2 ! -
2,3% 3,4 % 5,0 %
Beero: 44 59 20 2
100,0 % 100,0 % 100,0 % 100,0 %
IIpuBenennsle B  TabduIe JAaHHBIE CpaBHEHUM  JIaHHBIX  TIOKaszaTeledl B
CBUJIETEIBCTBYIOT O TOM, YTO IpPHU JErKoi MOATPYIIaxX MOCTPagaBIInX, CHOPMUPO-
TpaBMe HapylIeHHUE MO0 KKT BaHHBIX B 3aBUCUMOCTH OT TIKECTH
NPOSIBJISJIOCh B YMEPEHHOUN JIEKOMIIEHCA- TpaBMbl, YCTAHOBJIEHO, YTO pa3lU4us
nnu  (31,8%), cimydaeB TOJNHOW JI€KOM- aBIA0TCA  gocToBepHBMH (P < 0,01 B

MEHCAllUH HE BBIABIEHO.

Ilpu  cpenHedl  TSAKECTH  TPaBMBI
HapymeHuds MO® JXXKT Belpaxanuch B
MOJIHOW M YMEpPEHHOW JIeKOMIIEHCAllUH,
cocraBisis 76,3 %.

IIpu TsKeJI0i U CBEPXTAKEIOW TpaBMe
nons cnywaeB HapymeHus MO® IKKT
cocraBimsia 85 % wu 100 % coorBerct-
BeHHO. Takum 00pa3oMm, c yBeIWYCHUEM
TSDKECTH  TPaBMBbl YBEIHYMBAETCA  JONA
cinyugaeB aekommerncarnuu MO® XKT. IIpu

60

COOTBETCTBHH C KPUTEPHEM %2).
[lomyueHHBIE TaHHBIE CBUJIETENBCTBYIOT O
TOM, 4TO CyMMapHas TSKECTb aHATOMHUYEC-
KHX TIOBPEXJEHUH SBISETCS OJHUM W3
BaOXHEHINI (aKTOPOB, OKA3BIBAIOIINX BIIHSI-
Hue Ha yactoTy Hapymennit MO® XKT mpu
aboMuHaBEHON TpaBMe. Takas 3aBUCHMOCTh

coctosHus MO® JKKT ot Toxectu
a0 JOMUHAJILHON TpPaBMBI CTaHOBUTCS
MMOHATHOMW, €CIM y4ecTh, 4YTO TpaBMa

BBI3BIBACT CHIIBLHBIN CTpece, U, IPEXKIIE BCETO,



MICUXOJIOTHYECKUI cTpecc. DakT BIMSIHHA
TICUXoJIoTHYecKoro crpecca Ha MDD XKKT
xopomo u3ydeH [14-16], u3BecTeH TaKKe
MEXaHHU3M 3TOTO BIMSAHHUSA, pEaNHU3YIOLIHICS
Yyepe3 KOPTUKOTPONUH-PHIN3UHT GakTop [ 16,
17].
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3. Ilokaszarenn  COCTOSHHSA  MOTOPHO-
9BAKyaTOPHOW (YHKIIMU KETyI0YHO-KUIICT-
HOT'O TPaKTa MPH 3aKPHITON abIOMUHAIBHOMN
TpaBME MOTYT HCIOJb30BATHCS B KauyeCTBE
OJTHOTO W3 JOTONHUTEILHBIX JIMArHOCTHYEC-
KHX KPUTEPHEB TSHKECTH TPABMBI.

MEPCINEKTHUBBI JAJTBHEMIIINX
UCCJEJOBAHUMN

AKTyaJlbHBIM ~ OCTaeTCsi  BONPOC O
BIUSHUH Pa3IHMYHBIX (PaKTOPOB, B TOM YHCIIC
THIIA IIATaHUs, Ha BoccTaHOBIeHHE MDD Ha
paHHMX 3Tanax JICYeHHUs y TaIMeHTOB MOCIe
a0IOMUHATTBHOW  TpaBMBL,  OCOOEHHOCTH
JICUCHU S y IIallUCHTOB Ha q)OHC HUMCHOIIIUXCA
3aboneBanuii XKKT.
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CTAH PYXOBOI ®YHKIII IITYHKOBO-KHUIIIKOBOI'O TPAKTY
ITPU ABJIOMIHAJIBHINA TPABMI

Cagponos /. B.

Beryn. TpaBMaTi3M € BEMKOK METHKO-COIIalIbHOIO MpobieMoro. Bin 3abupae 06arato JIONCHKHUX KHTTIB 1 Tyxe
Y9acTo € MPHYNHOO 1HBAJIiTHOCTI.

Meta. BuBuenns motopHo-eBakyatopuoi ¢yHkuii (ME®) nurynxoBo-kumkoBoro Tpakty (ILIKT) mpu 3axpwuriit
ab1oMiHaJIBHIN TPaBMi Pi3HOTO CTYIEHS TSHKKOCTI.

Marepianmn Ta metoau. ITin cnocrepexeHHsIM 3HaXOUINCS 125 XBOPHX 3 i30JIbOBAHOIO 200 MOETHAHOIO 3aKPUTOIO
abaoMiHaJIbHOI TPaBMOIO (HAsIBHICTh TPaBMU OpPraHiB jKMBOTA i / a0 3a04epEeBHHHOTO MPOCTOPY, MiATBEPKEHA Mij Yac
OIIEPaTUBHOTO BTPYYaHHS ab0 3a JOIOMOTOI0 IHCTPYMEHTAJIBHUX METOIIB IOCITIDKCHHS). Y CTPYKTypi YIIKOJDKEHb
nepeBakalia IMo€AHaHA TpaBMa, ska crocrepiranacs y 104 (83,2%) nmocrpaxnamux, y 21 (16,8%) xBoporo abmoMiHaabHa
TpaBMa Oyia i3ompoBaHoI0 200 MHOKHHHOIO. Oninka ME® IIIKT 3aificHioBanacs 3a JOIOMOT0I0 METOAUKH, PO3pOOIeHOT
3a ydJacTIO aBTOpa HA MiJCTaBi JOCTYIIHMX, IMMPOKO BHKOPHUCTOBYBAHMX B IIPAKTHI NMOKA3HHKIB. TSKKICTH TpaBMH
BU3HAYaIH 3a Imkanoro ISS.

PesyabTaTu. [lepeBakHa 4acTHHA XBOPHX 3 a0OMIHAIBHOIO TPaBMOIO (62,4%) NpH HaAXOMKEHHI Mana IOPYLICHHS
ME® IIIKT; y 21% xBopux BinzHaueHO craH (yHKUil Ha Mexi (yHKUiOHaIbHOI KoMmeHcauii, i Timbku y 16%
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nocrpaxgamux ME® KT ouinena sik i moMipHO KOMIIGHCOBaHa Ta KoMiieHcoBaHa. [10 TSHKKOCTI TpaBMHU mepeBaxaia
rpyna XBOPHX 3 CEpeiHbOI TsDKKicTIo (47,2%), jerka TpaBMma crocrepiranacs y 35,2% XBOpHX, BaKKa TpaBMa
niarHocToBaHO y 16% 1 HagBaxka - y 1,6% mocTpaxaammx.

BucnoBkn. BusBieHa 3aleXHICTh CTaHy MOTOPHO-€BaKyaTOpPHOI (YHKIII NUIYHKOBO-KHIIKOBOTO TPAaKTy BiX
TsDKKOCTI TpaBmu. IlepenbadaeTbesi MOXKIMBICTE BHKOpHCTaHHS mNokasHHKIB crany ME® IIIKT B skocti ommoro 3
JIarHOCTHYHUX KPUTEPIiB TSHKKOCTI 3aKpUTOI a0IOMIHATIBHOI TPAaBMH.

K/JIIO90BI CJ/IOBA: 1inyHKOBO-KUIIKOBMH TpakKT, MOTOPHO-€BaKyaTOpHa (YHKIS, 3aKpuTa
abJoMiHaNbHA TPaBMa, IIOEJHAHA TPaBMa, TKKICTh TPaBMHU
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CONDITION OF THE GASTROINTESTINAL TRACT MOTOR FUNCTION
IN ABDOMINAL INJURY

Safronov D. V.

Introduction. Injuries are a large medical and social problem. It takes many lives and is often a cause of disability.

Obijectives. The work is devoted to the study of the motor-evacuation function (MEF) of the gastrointestinal tract
(GIT) in patients with closed abdominal injury of varying severity.

Materials and methods. 125 patients with isolated or combined blunt abdominal trauma were under observation. The
main criterion for the inclusion of patients in the study was the presence of injury to the abdomen and / or retroperitoneal
space, confirmed while surgery or using instrumental methods of examination. The structure of injuries was dominated by
a combined trauma, which was observed in 104 (83.2%) victims; in 21 (16.8%) patients abdominal injury was isolated or
multiple. Evaluation of the MEF of the gastrointestinal tract was carried out using a technique developed with the
participation of the author on the basis of the available indicators widely used in practice. The severity of the injury was
determined on an ISS scale.

Results. The results showed that the predominant part of patients with abdominal trauma (62.4%) had a violation of
gastrointestinal MEF upon admission; in 21% of patients, the state of function at the border of functional compensation
was noted, and only in 16% of persons, the MEF of the gastrointestinal tract was rated as moderately and completely
compensated. By severity of injury, a group of patients with moderate severity (47.2%) prevailed; a mild injury was
observed in 35.2% of patients, severe injury was diagnosed in 16%, and a super-severe one was in 1.6% of injured people.

Conclusions. The possibility of using the MEF indicators of the gastrointestinal tract as one of diagnostic criteria for
the severity of a blunt abdominal injury is assumed.

KEY WORDS: gastrointestinal tract, motor-evacuation function, blunt abdominal trauma, combined
trauma, injury severity
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HEVMPOIUHAMMWYECKHUE KOMIIEHCATOPHBIE MEXAHWU3MbI
HAPYHIEHUWSA 3PEHUA U BUOMEXAHNYECKHUE
TIMOKA3ATEJIY BET'A Y JINTHOMW CIIOPTCMEHKMU B
MMAPAJIUMITMCKOM CIIPUHTE

Cagpponos /. B., Haiika E. H., benozepos U. B., Kozuu C. B., Kozuna K. JI.

BBenenue. I3yueHue KOMICHCATOPHBIX MEXaHU3MOB 3PUTEIBHON IUCHYHKIMM MMeeT GoJblIoe 3HaYCHHE KaK UL
CNIOPTCMEHOB-NAPATHMIINHALIEB, TaK U JJIA JIFOACH, CTpaJaloluX H0100HBIMI ANCHYHKIMAMH, OCOOCHHO B CIy4asx, KOTaa
HapyIICHUs] aHAJIN3aTOPOB BO3HHKIM B 3pEJIOM BO3PACTe, M €CTCCTBEHHBIC aJalTallIOHHbIC MEXaHW3Mbl HE YCHENH
BKJIFOYHMTBHCS B IIPOLIECCE POCTA M Pa3BUTHUS OpPraHU3MA.

Iens paGoThl — Ha OCHOBE aHAM3a OMOMEXAaHMYECKMX XapaKTEPUCTHUK Oera M TOKa3arened HeHpOJMHAMUKH
BBIIBUTh IIOTCHIHAJIbHBIE KOMIIGHCATOPHBIE MEXaHU3Mbl HapyIIeHHWs 3pEHHS Yy OJIUTHOH CIOPTCMEHKH B
HapaJAMITUIICKOM CIIPUHTE.

Martepnanbsl W MeToAbl. B wuccrenoBaHMM IpUHSJIA ydYacTHE CIIOPTCMEHKA BBICOKOH —KBaJIM(HKAIHH,
CrienUanu3upyeTcsi B Oere Ha KOPOTKUE AMUCTAHLMM M NPBDKKAX B JUIMHY CPEIM CIIOPTCMEHOB C HapYIICHHAMH 3PEHHUS
(xareropust T12). beum mpoaHaTU3UPOBAaHBl MHAWBHIAYAIBHBIE OCOOCHHOCTH NCHXO(HU3HOIOTHYECKOTO COCTOSHHA U
pesynbrathel B Oere Ha 60, 80,100, 120, 200 M u onpeneneHsl OnoMexaHndeckue xapakrepuctuku Oera Ha 100 m. Beero
OBLTO MIPOBENCHO 36 cepHii U3MEPEHUI KaXKI0TO TIOKA3aTeNsl B TCUCHUE 5 MECSIIEB.

PesyabTatel. [lokazaHo, 4TO OOCiexyemasi CIIOPTCMEHKA SIBISICTCS HETHIWYHBIM CIIPUHTEPOM C TOYKH 3pEHHs
CBOIMCTB HEPBHOM CHCTEMBI, Pa3BUTUS M MOJJEP)KaHUS CKOPOCTH Ha JHUCTAaHIWH, HEKOTOPBIX OHOMEXaHHYECKUX
xapakTepucTuk Oera. OOciemyeMasi CIIOPTCMEHKaA SIBIISIETCSI MPEICTAaBUTENIEM IOJBIKHOTO W CHIIBHOTO THIIAa HEPBHOU
CHCTEMBI, YTO IO3BOJSIET eH IOAIepKHMBATh Oojiee BBICOKYIO CKOPOCTh Ha IHCTAHIUH IO CPABHEHUIO C IPYTHMH
CIIOpPTCMEHaMH 0oJiee AJIUTENBHOE BPEMs, YTO MOYKHO paccMaTpUBaTh KaK ITOTCHIMAJbHBIA pesepB. He BbIABICHA pOIb
CIIyXOBOT'O aHaJIU3aTopa Ha MOMEHT OOCIICIOBAaHUS CHOPTCMEHKU B KaUeCTBE KOMIICHCATOPHOTO MEXaHHW3Ma 3PUTCIIBHOM
qucdyHkuuy. BpIsBIEeHO Hanuuue HEOOJBIIONH HEPaBHOMEPHOCTH H3MEHEHHS CKOPOCTH M YCKOPEHHS IBHKCHHS
TOJICHOCTOITHOTO W KOJICHHOTO CYCTaBOB, HaOJIOJArolieiicss B HEKOTOPBIX MIarax NpH OMYCKaHHM KOHEYHOCTH MOCie
BbIHOCa Oejipa.

BriBoabl. BhIsiBieHa BBICOKas JOCTOBEpHAs B3aWMOCBS3b MEXIy HEHPOJMHAMUYECKHMH W OHOMEXaHMYECKHMH
XapakTepucTHKamu obcienyeMoil coprcMeHkn. CoBepLICHCTBOBaHHME OMOMEXaHHMKM Oera NMyTeM akleHTa Ha paboTy
KHHECTETHYECKOT0 aHalInu3aTopa MOXKET NaTh YBEJIWYEHHE CKOPOCTH HA JIMCTAHIMU C €€ COXpPaHEHHEeM IMPAKTUYECKU JI0
¢uHMIIA.

KITIOYEBBIE C/IOBA: cupuHT, NapaluMIIHEl, 3peHHe, afanTanus, HelpoJuHaMrKa, OMOMEXaHuKa
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BBEJAEHUE oukr). OMHAKO B psijie CIIyYaeB 3PEHUE TSHKETIO

B mHacrosmiee BpeMs HapyllleHHe 3peHHsT — TOAJaeTcs KOppekTHpoBke. M B 3TOM citydae
SIBJISICTCS OJTHOM M3 OCHOBHBIX MPOOJIEM 3710pOBbsi  0c00O€  3HAYCHUE  MpHOOpETaeT  pa3BUTHUC
moneil. CylIecTByeT MHOXECTBO pPAa3IMUYHBIX  KOMIICHCA-TOPHBIX ~ MEXaHM3MOB  3PHUTEILHOMN
METOAWK VIIyUIICHUS 3peHus (CHenualibHble  TUCQYHKIWH [1, 2]. DTH MEXaHU3MEBI JaIlle BCETO
yIpaXHeHHUs, 00pa3 JKM3HM), a TaKKe METOJOB  3aKIIOYaloTCs B aKTHBU3AIIMKA  JIPYTHX
KOPPEKIIMH 3PHUTENBHOTO aHam3aTopa (JIMH3BL,  aHAIM3ATOPOB (CIYXOBOTO, KHHECTETHIECKOTO), a
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TaKXKe MOTYT 3aKJII0YaTrbcsi B paboTe HEPBHOMN
cUCTeMBbl B 1enoM. Takas KOMIIEHCAlusi
XapakTepHa I8 JIojed ¢ BPOXKACHHBIMHU
AHOMAIMSIMU  3PCHHS, TOCKOJBKY CYIIECTBYET
JIOCTaTOYHO JTUTENBHBIN TIEpHoA afanTayu. J{s
Jmoneld, y KOTOPBIX  HapylieHus  paboThI
3PUTENIBHOTO AHAIM3ATOPa PasBWINCh B 3PEIIOM
BO3pacTe, KOMIICHCATOPHBIE MEXaHU3MbI Pa3BUTHI
HaMHOTO  cjabee, XOTSI TpU  OTCYTCTBHH
BO3MOJKHOCTEH ~ BOCCTAHOBJICHHSI ~ 3PUTEIBLHON
(YHKIMY KOMITEHCATOPHBIE MEXaHU3MBI SIBJISIOTCS
€IMHCTBEHHBIM CPECTBOM OOECIEUCHHSI KaueCTBa
xu3HU. IlosroMy n3ydeHue mpoOseMsl pa3BUTHA
KOMIICHCATOPHBIX MMeEET OOJIbIoe 3HAYCHHUE UL
BCEX  KaTeropuil  HAceNeHus,  CTPaAaroIIuX
HapyLICHWSIMH ~ pabOTBl  3pHTEIBHOTO  aHAIH-
zaropa. Ocoboe 3HaueHWe JaHHas TpodieMa
UMeeT Uil MapajJMMIMHLEB C HapyIICHUEM
3peHus], TOCKOJIbKY B JAHHOM CIIydae pa3BUTHE
KOMITCHCATOPHBIX MEXaHU3MOB CITYKUT HE TOJIBKO
NOIVICP)KAHMIO  KauecTBa  JKM3HH, HO U
JIOCTIDKEHHUIO BBICOKHX CTIIOPTHBHBIX pe-3yJIbTATOB
[3-6].

OmarnM 13 (hakTOpOB OOECTICYEHHST BBICOKHX
CIIOPTUBHBIX  PE3YJIbTATOB  SIBIISIFOTCA  HEHpPO-
JMHaMHYecKue (DPYHKIMM WM CBOWCTBA HEPBHOM
cuctembl (anrt. Properties of the nervous system)
[7-10]. CoryacHO COBpEMEHHBIM OIpPEIETCHUSAM
JTAHHOTO TIOHSITHSL, 3TO YCTOWYMBEIC
JMHAMHYECKHE OCOOEHHOCTH HEPBHOW CHCTEMBI,
1o OoJbLIeH CTeNeH! TeHETHYECKH
JETePMUHUPOBAHHBIE, KOTOPbHIC OINPEIEIISIOT
WHIMBHIyaJlbHBIE pa3iddis B TOBEACHUM IIPU
pearupoBaHMKM HA BO3JICHUCTBUS (PU3UYUCCKOU U
COLMAIIBHOM cpefibl. B HacTosIIee BpeMs CBOMCTBA
HEPBHOW CHUCTEMBl MPEACTABISIIOT B BHAE
vepapxuu ypoBHel: 1) ameMeHTapHBIE (CBOWCTBA
OT/IEJIb-HBIX HEHPOHOB), Yallle BCEro MPUMEHSIETCS
B OIpENeIeHH OCOOCHHOCTEH paboThl JBUTra-
TENIBHBIX W JIPYTHX HEHPOHOB; 2) KOMILJIEKCHBIE
(cBO¥iCTBA pA3NMYHBIX CTPYKTYyp MO3ra), dalie
BCEro INPHUMEHSETCS TPHU ONpenesieHHH pPadoThI
OTHENBHBIX aHAIW3aToOpPOB; 3) OOIIEMO3TOBBIE
(cucTemHBIe) CBOWCTBA (T. €. CBOMCTBA LIEJIOrO
MO3ra), Yale BCEro MPUMEHSIETCs] KaK ITOKa3aTelnn
WHJIMBHTY JTbHBIX THIIOJIOTUYECKIX
xapakTepuctuk. HeliponuHamuueckue (QyHK-1TUH
OTHOCAT TaKkkKe K ICHXO(pH3HOIOTMYECKHM
GyHKIMSAM, KOTOpble OOBEIMHSIOT —IIHPOKUH
CIEKTp ~ TOKasaTeNied,  OTpaXKalommx  Ha
¢u3monormyeckoM  ypoBHe paboTy  HEpBHOH
CHCTEMBI. Bo MHOI'HX HCCIIENIOBaHUSIX
«HEHpOIMHAMUYECKHE» M «TICHXO(u3Homo-
rHYecKuey (YHKIMH SIBISIIOTCS  B3auMoIepece-
Karormmucs noustusimu [11, 12].
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OCHOBHBIMH CBOMCTBAMH HEPBHOM CHCTEMBI
SIBISTIOTCS.  CWJIA, TIOJABIKHOCTb W ypaBHO-
BEIIEHHOCTh HEPBHBIX MporieccoB [11-13]: cuna —
CIIOCOOHOCTh ~ HEPBHBIX  KICTOK  COXPaHSTh
HOPMAJIBHYIO PpaboTOCTIOCOOHOCTh pu
3HAYUTENIFHOM HalpsDKEHWH BO30YAW-TENBHBIX U
TOPMO3HBIX TIporeccoB. CuuTaeTcs, 4To JHma C
OoJree CIITHHOM HEPBHOM CHCTEMOM BBIHOCITBEE U
cTpeccoycTorurBee.  [loBMK-HOCTH  HEPBHOM
CHCTEMBI BBIPAKACTCS B CHOCOOHOCTH OBICTPOTrO
riepexo/ia OT OJHOTO ITpoliecca K Apyromy. Jluia ¢
Ooree TTOJTBYDKHOM HEpBHOM CHCTEMOM
OTIMYAIOTCS THOKOCTBIO TIOBENEHMS, OBICTpee

MPU-CIIOCA0NMBAIOTC K HOBBIM  YCJIOBHSIM.
YPpaBHOBEIIEHHOCT ~ O3HAYaeT  OJUHAKOBYIO
BBIPD&KCHHOCTh ~ TIPOIICCCOB ~ BO3OYXKJIEHUS U

TopMoxkeHusi. Jltogm c Oonee ypaBHOBEIIEHHOMN
HEpPBHOW CHICTEMOM XapakTepu3yloTcs W Oolee
YPaBHOBEILIECHHBIM [OBEACHUEM.

B panenelieM, B CBA3M ¢ HOBBIMH METOJAMH
HCCIICJIOBaHUST CBOIMCTB HEPBHOW CHCTEMBI OBLTH
CYILIECTBEHHO YTOYHEHBI KaK CTPYKTYpa OCHOBHBIX
CBOMCTB HEPBHOM CHUCTEMBI, TaKk M UX
Helipodusnonornaeckoe coxepkanue [14-16]. B
9TUX HCCIEAOBAaHMSIX OBUIO IIOKA3aHO, YTO Tak
HazbIBaeMas criabast HepBHasl CUCTEMA HE SBIISIETCS
HEZIOCTaTKOM, a SIBJSIeTCSl TpH3HAaKoM Ooree
BBICOKOW BOCIIPUMMYHMBOCTH K OKpYXarolIeMy
mupy. bonee Toro, B uccnenosanusix E. I1. Mnenna
[15; 16] GbLTO MOKa3aHO, YTO CPEH CIIOPTCMEHOB
Pa3IMUHBIX  CHELMAIM3AUMA  [IPeICTaBUTEIN
CWIBHOM Wim cnaboii HepBHOM cucTeMbl. Tak,
Harpumep, CIPUHTEPBI, KaK MPaBUIIO, OTIMYAIOTCS
crmaboll HEpBHOM CHCTEMOHW, T.€. HMX HepBHas
cucreMa OBICTPO BKJIIOYaeTcss B paboTy IpU
MaJIbIX Pa3Ipa-KUTEIAX, OJHAKO OHM HE MOTYT
JONT0  TOJUIEP)KMBaTh  HEPBHO-TICUXMYECKOE
Hanpsi-xeHne. Cpeau cTailepoB NpeodiafaroT
MPEACTABUTENN CWIBHOH HEPBHOM CHUCTEMBI.
Jns  mpeacraBuTeneld  CIOPTUBHBIX — WIP,
eIMHOOOPCTB  OOJBINIOE  3HAUCHHWE  MMEET
[IO/IBU’KHOCTh HEPBHOM CHCTEMBI.

E.Il. Unbun [15;16] mpennoxui Takxke
METOJIMKY  ONpEACNCHUs  CWJIBl  HEpPBHOH
CHUCTEMBl TIO0 TENMHUHT-TECTY: HWCIBITYEeMBbIil
BBITIONHSET MaHHBIA TECT WATHIO CEPHUAMH,
ONpEAEIISIETCSl 4acToTa JIBMOKEHUHM B KaXJIO0U
cepu. Yem Ooisiee pe3KO CHMXKAETCSI 4acTOTa
JBIKEHMH OT TIEpBOM cepuum  TecTa K
MOCIEAYIOUMM, TEM BBIIIE YTOMIISIEMOCTh
HEpPBHON CcHCTEMBl (MCHBINIE CHIa) W BBIIIC
YyBCTBUTEJILHOCTb.

B  wmccmemoBammsix  B. C.JImsoryba ¢
coapropamu [11] ObUla mpeIOXKEHA KOMIIBIO-
TEPU3MPOBaHHAs] METOJVMKA OIpPENENICHUs CUIIbI U
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MOJIBI)KHOCTH HEpPBHOM cucTtembl. B nmaHHOM
METOIMKE JJIsi ONpENIEICHUs] CBOMCTB HEPBHOM
CHCTEMBI TPUMEHSETCS OIPEIENIEHUE CKOPOCTU
PEaKIMU B Pa3INYHBIX PEKUMaX TECTUPOBAHUS U
KOJIMYECTBO OIIMOOK TpU BBIIOJHEHUH TECTOB.
[lanHas MeTomMKa OCHOBaHA HAa TeX OKE
npuHOMIax, 9ro U Meroauka E. I1. WpnmHa [15;
16], TOBbKO BMECTO TEMITUHT-TECTA FICHIOJIb-3yeTCs
CKOPOCTb CIIO’KHOU peaKum. ABTOpBI
MPEUIOAKUIN HECKOJIBKO PEKUMOB TECTUPO-BaHUSL.
B pexume TecTupoBaHHSI C OOpaTHOHM CBSI3BIO
KaXKIbIA CIECOYIOIMHA CUTHAJI MOJACTCS TEM
OvIcTpee, 4yeM ObICTpee HCIIBITYEMBI OTBEYaeT
Ha mpeaplaymuid curHan. Yem  ObIcTpee
HCHLITyCMLIﬁ BBIXOOUT Ha CBOIO
MaKCHUMaJIbHYI0 CKOPOCTh PEaKIHH, YeM ObICT-
pee CKOpOCTh Peakllui U MEHbIIE o0IIee BpeMs
BBINIOJIHEHUSI TE€CTa, TEM BBIIIE MOJBMKHOCTD
HEpPBHOW cHCTeMBbl. UeM MeHbIIe OMMOOK
COBEPILAECT HCHBITYEMBIH, TEM BHILIE CHJIA
HEPBHOM CHUCTEMBI. B pexuMme HaBS3aHHOIO
PUTMa UCHBITYEMOMY JAETCS HECKOJIBbKO CEpUU
pa3ApaxkuTene, NpUYeM B KaxI0M cepuu
CKOPOCTh IOSIBIICHUS] CUTHAJIOB YBEJIMUUBACTCS.
YeM  posbplie  HUCOBITYEMOMY  yOaeTcs
yaepxaTrbcs 0e3 Pe3Koro MageHHs TOYHOCTH
OTBETOB, TEM BBIIIC CHUJIA HepBHOﬁ CHCTEMBI.

IlockonbKy CBOHCTBA HEPBHOW CHUCTEMBI
SABIAIOTCA BPOXICHHBIMU XapPaKTCPUCTUKAMHU U
OTHOCHUTENBHO €J1a00 MONAI0TCS Pa3BUTHIO, T10
JaHHBIM IOKa3aTeNIsIM PEKOMEHAYETCs MPOTHO-
3UpOBaTh CKJIOHHOCTh 4YeJIOBEKa K Ompere-
JICHHOMY BUOY ACATCIIBHOCTHU, a CIIOPTCMECHA —
K BbIOOpY CHOPTHBHOW CIIEHUAIN3ALNN WU
OTPENENSATh OCOOCHHOCTH  WHAWBUAYATLHOTO
NOAXO/a K TPECHUPOBKE CIIOPTCMEHOB BHYTPH
crieranuzanuu [17; 18].

AJanTanMoHHBIE M3MEHEHUS] K (DU3MYECKHM
Harpy3kaM CO CTOPOHBI HEpPBHOH CHCTEMBI
BO3HUKAIOT KaK Ha YPOBHE OTACIbHBIX HCﬁpOHOB,
aHaJIM3aTOpOB, TaK M HA YPOBHE IEHTPAIHLHOM

HEpBHOW CHUCTeMbl B ILeiloM. B ciydae
HEIOCTaTOYHOCTH  3pUTEIBHOTO  aHAIU3aTropa
KOMIIEHCATOPHBIE MEXaHH3MBI MOTYT
MPOSIBISATECSI B aKTHBU3AIMM  CIIYXOBOTO,

KHHECTETHUECKOTO aHaJM3aTOPOB, a TaKKe Ha
ypOBHE Bceil HEpBHOW cucTemsl B 1ienom [19].
Ha ypoBHe HepBHOWH cHCTEMBI B ILEJIOM
KOMIIEHCATOPHBIE MeXaHU3MBbI MOTYT
NPOSIBISITHCS. B aKTUBU3AIIMUA CBOWCTB HEPBHOU
cuctemMbl. Kak TipaBWIlo, KOMIIEHCATOPHBIE
MEXaHU3MBl BO3HHKAIOT B pabore (YHKIIHH,
KOTOpbIE SIBISIFOTCS HawOoyiee WHIUBHIYaTbHO
BBIpaKEHHBIMHU TS YenoBeka. Hampumep, ecimu y
YelioBeKa C HapyIIeHHEM 3peHus Ooniee pas3BHUT
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ClyX WIN TaKTWIbHAA YyBCTBUTEIb-HOCTh, TO
KOMITCHCATOPHBIE MEXaHW3MBI TIPOSIBISIIOTCA B
Ooree BBIPOKECHHOM Pa3BUTHU 3THX (DYHKLIHUH.
Ecim  juin demoBeka € HEAOCTATOYHOCTBEO
(YHKIIMOHMPOBAHMSI KAaKOTrO-IMOO —aHajIM3aropa
XapakTepPHO pAa3BUTHE OIPEAEIICHHBIX CBOWCTB
HEPBHOW CHCTEMBI, TO, JIOTMYIHO IIPEAIONIOKHTD,
YTO KOMIIEHCATOPHBIE MEXaHU3MBI MOTYT IpOSIB-
JSITBCSL TaKKe B OoJyiee BBIPAXKCHHOM Ppa3BUTHU
3THUX CBOMCTB HEPBHOM CUCTEMBL.

Hcxons w3 [OaHHBIX MOJOKEHUH, ObUia
MOCTaBlieHa TWroTe3a: 1) CyIecTByeT B3amMMO-
CBSI3b MEXIy HEHPOIMHAMUYECKUMH (GYHKIH-
SIMU, OMOMEXaHUYECKUMH XapaKTePUCTUKAMHU U
CKOpPOCThIO Oera; 2) y 3JUTHON CIIOPTCMEHKU C
HapylIeHHeM 3peHHUs] KOMIIEHCATOpHBIE MeXa-
HU3MBI MOTYT TpOSIBIATBECA HE TONBKO Ha
YPOBHE pa3BHUTHUS OTAEIBHBIX aHAIN3AaTOPOB, a
TaK)K€ Ha YPOBHE CBOMCTB HEPBHOU CHCTEMBI.

N3ydueHne KOMIIEHCAaTOPHBIX MEXaHU3MOB
3pUTEIBHON TUCQYHKIMM HUMeeT OoyblIoe
3HaYeHHe KakK i1 CIIOPTCMEHOB MapauMITHHA-
LEeB, TaK M U JIIOJICH, CTpagaroIluX I0A00-
HBIMH JUCHYHKITUSIMH, OCOOCHHO B CIydasX,
KOI/la HapylIeHUs aHaIU3aTOPOB BO3HUKIHU B
3peNoM BO3pacTe, M €CTECTBEHHBIC aJaNTalll-
OHHbIE MEXaHU3MbI HE YCIIEIM BKIIOYUTHCS B
IIpOLIECCE POCTa M Pa3BUTHUS OPraHU3Ma.

HEJIb PABOTHBI

Ha ocHoBe ananmmza OHOMEXaHHMYECKHX
XapakTepUCTUK Oera W rmokaszareield HeWpoau-
HaMHKHU BBIIBUTH IOTEHIMAJIBHBIE KOMIICHCA-
TOPHBIE MEXAaHU3Mbl HAPYLICHHUS 3pPEHUS Yy
JJUTHOM CHOPTCMEHKM B MapaJUMIIMNACKOM
CIIPHHTE.

MATEPHAJI 1 METO/IbI

Yuacmnurxu

B  wucciemoBammm — TpHWHSATIA  YYacTHE
CIIOPTCMEHKA BBICOKOM KBaTU(UKAIIAH,

crienualn3upyromasicss B Oere Ha KOPOTKHE
JUCTAaHLIMM WM TpPBDKKax B JUIMHY, YEMITMOHKA
Epponst mo nerkoir atneruke 2010 rona;
pu3ep YEMITHOHATOB MHpa cpenn
napanumnuiiies u  IlapanuMnuiickux — urp
CpeIu CIOPTCMEHOB C HENOCTAaTKaMU 3pPEHUs
(xareropus T12 [1; 7; 9]) 2016 rona. Kareropus
T12 mnpemycmatpuBaeT copeBHO-BaHusI B Oere
NApUTUMIIMHLIEB C COMpPOBOX-ICHUEM TNapTHEPA,
KOTOpbI KOHTPOJIMPYET HAlpaBiCHUE JBIDKEHHS
TTApATAMITHITIA. CropTCMEHBI-TTAPATTMITHIATIHI
pa30uBalOTCST HAa KATETOpUM  HEHOCPEICTBEHHO
mepen  copeBHO-BaHMsMH. [IpuHamiexHOCTh K
OTPEICIICHHOW  (DYHKIIMOHAJIFHOM  KaTeTOpHHU



YCTaHABIMBACT TAPATMMIIMHCKAs MEIUIIMHCKAs
komuccus. [Ipy 3TOM B OIHY KaTeropuio MOTYT
MOMACTh CIIOPTCMEHBI C Pa3IMYHBIMU AUAarHO3aMH,
HO C MOAOOHBIMH (DYHKIIMOHATBHBIMH BO3MOYKHOC-
Tovu. Tak, B kareroputo T12, xak mnpaBuio,
TIOIIQ/IAl0T  CTIOPTCMEHBI, y KOTOPBIX —TsDKeENast
CTamuisl MHONHH. Y 0O0cCiemyeMoi CIIOPTCMEHKH
CpemHsis CTamusi MHONMH, HO B COYCTAHWH CO
CIOKHOM (POpMOi acTUrMath3Ma M JUCTpO-(pueit
ceTyaTkd, (QYHKIMS 3pHUTENBHOTO aHAIN3aTOpa
JTAHHOM CIOPTCMEHKU MapaIuM-TTMHACKON
MEJIMIIMHCKON KOMUCCHEH Oblia KIIACCH(PHKOBaHA
KaK CcooTBeTCTByromas Kareropum T12 [13].
CropTcMeHKa MOXET JIOCTATOYHO XOpOIIO BUJIETh
BOMM3M (Ha pac-CTOSHUM A0 -2 M), U MO3ITOMY
MOKET MPOXO-IUTh KOMITHIOTEPHOE TECTHPOBAHHE.
Ho yxe Ha paccrossaun 1-2M CrmocoOHOCTh
XOpOIIO BHJICTb, u, COOTBETCTBEHHO,
OPHCHTHPOBATECS B TPOCTPAHCTBE, Y JaHHOW
CIIOPTCMEHKH  yCcIoXkHseTcs.. [1oatoMy MBI cowm
BO3MOXHBIM  TNpPUMEHEHWE  KOMIIBEOTEPHOTO
TECTUPOBAaHHS 10  ONPEAEICHHIO  JIATCHTHOTO
BPEMEHM IIPOCTBIX M CIOXKHBIX PpEAKIMA Ha
3pUTENbHBIE OOBEKTH NPH PA3THYHBIX PEKUMAX
TeCTUPOBAHWS Ha paccTostHrH 30 cM OT 3KpaHa.
Tlpomoxon nposedenus ucciedosanus
HccnenoBanue MpOBOAMIOCH € CEpPEIHHBI
aBrycra 1o Kosia jexabps 2015 roma B mepuon
nogrotoBku K [lapammmmmuane 2016 1. [IBaxas! B

BOCKpeceHbe  (TIOHENENPHUK W YeTBEpr)
CIIOPTCMEHKA MPOXOJIHIA TECTUPOBAHKE
HelpoquHaMuyHUX — QyHKuMd.  TectupoBanue
HEUPOJIMHAMUYCCKMX ~ (DYHKIMH  CIIOPTCMEHKA

npoxoauia Ha pacctostHuy 30 cM OT 3KpaHa Mpu
cramaptHoM  ocsetieHnn  (300-500 1K) w
1

Series «Mediciney. Issue 37

CTaHIANPTHOMY YIIy HAlpaBICHUM 3pEHUs U
BepxHHM Kpaem Kommbiotepa (150) cormacHo
TUTHEHMYECKUM  TpeOoBaHMsM.  TecTupoBaHue
npoBomwiiock B 10 4WacoB yTpa mocie JIerkoro
3aBTpaka. Ha cremyronmii aeHb MOCHE MPOXOXK-
JIEHHsI TeCTOB (BTOPHUK, IISITHHI[A) CIIOPTC-MEHKa
na TpermpoBkax (11%°-13%) npoberana orpesku 60,
80, 100, 120, 150, 200 m. dukcupoBaics Bpems
npoberanust  guctanmuid.  Kaxneii  3aber
CHHMAJICS Ha BUICOKAMeEpy ISl MOCIIe Y FOILETO
aHanm3a. Beero 3a 5 mecsueB ObIJIO MPOBEACHO
36 m3MepeHHHI BpEMEHH IPOOETaHus Kaxmaoi
TUCTaHIUH, 36 W3MEpEeHUH TPOXOKIECHUS
KaXXZI0T0 TecTa 110 HEHPOIUHAMUKE.

Memoowt onpedenenusi HEUPOOUHAMUYECKUX
(ncuxoguzuonocuueckux) Qynxyuil

Onpeodenenue ckopocmu npocmou u Crodic-
HOU peakyuu Ha C6emogvle pazopadcument,
CUNBL U NOOBUICHOCHIU HEPBHOU CUCINEMbL

Tectel  mpoBOOWIMCH 1O MpOrpaMMme
«IIcuxonuarHocTuka» IIporpamma «Icu-
XOIMAarHOCTUKA» SIBISIETCS KOMITBIOTEpU3aei
CHCTEMBI «dmarHoct, NpeJI0KEHHON
B. C. Jluzory6om ¢ coaBropamu s «Windows-
98» [11] u mnpenHasHaueHa I ONpEICTICHUSL

HHWBUYaJIbHO-TUIIOJIOTMYEC-KHUX CBOMCTB
BBICILIEH HEPBHOU JIEATEIILHOCTU u
CCHCOMOTOPHBIX ~ (DYHKIMH  YeloBeKa 10

nepepaboTKe 3pHUTENbHON HMH(MOPMAIMU Pa3HOMN
CTENEHH CIOXKHOCTH. MBI IPUMEHSIM BapUaHT
JaHHOW MPOTrpaMMBbl, pa3paboTaHHBIN HAMU TS
COBPEMEHHBIX  WH(QOPMAIMOHHBIX  CHCTEM

(aBTOpckoe cuumerenbeTBO Ne 29956) (puc. 1)
[1;7;9].

A Hepeod W CBCOMOTOPM X W NenoBera
S DRIV CTENEN CONHOCTH CicTEMG MOXET

hmmmmum OCUEHKH SYHRIOREMSHOMD COCTORMSE
OOIEILIMA 8 YCIOSARX

8 e paN < e A By

3

Puc. 1. lIporpama «IlcuxonmarsocTuka»

Ilpumeuanus: 1 — BepxXHssI NaHENb OCHOBHOTO 3KpaHa IPOTPAMMBI;
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2, 3 — mpuMmepsl H300pa’keHUIH,
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TIOSBJIAIOINXCS HA DKPAHE B KaY€CTBE 00BEKTOB ISt pearnpoBanusa

[Iporpamma MO3BOJISIET OIIpEIeATh
NCUXO(U3NONOTHYECKHE  BO3MOKHOCTH
CKOpPOCTb IIPOCTOM M CHOXHOM pPEaKLUUU IpU
Pa3NMYHBIX PEKUMax TECTUPOBAHHA, a TaKKe
CBOMCTBa HEpBHOW cucTeMbl. B  manHoM
IporpaMMe pPEaln30BaHbl TPH  OCHOBHBIX
pekuma. OCHOBHBIE DPEXHUMBI AEATCA Ha
ONITUMAJILHBIM, OOPaTHOM CBSI3M M HABSI3aHHOTO
puTMA.

B cBoto odepenp, KaxIbli U3 3THX PEKUMOB
COCTOUT M3  IOIPEKHUMOB IIPOCTOH
3pUTEIBHO-MOTOPHOH  pPEaKLUUH,  PEaKLUuU
BbIOOpa OJHOIO CHTHala W3 TPEX; peaKkLuu
BBIOOpa JIByX CHUTHAJIOB M3 TpeX. B pexume
00paTHOH CBSI3U M HABA3aHHOTO PHTMa MOXKHO
OIPEAEIIUTD YPOBEHb (hYHKITMOHATBHOMN
NOJBIKHOCTH M CHJIBI HEPBHBIX Iporecco. B
pekuMe OOpaTHOM CBsI3M Kakaasl ClIEAYHOINAs
9KCHO3ULMS TIPEeNOCTaBiIseTCS TeM ObIcTpee,
yeM OBICTpEe UCHBITYEMBId pearupyer Ha
MPEeABIAYITYIO dKco3uliuio [13].

OrmpeeneHre TpOCTOM PEAKIIUU U CIOKHOM
peakIMu Ha CBETOBBIE IIOKA3aTENU IPOBO-
JUIIOCH B ONTUMAaTIbHOM PEXUME TECTUPOBAHUS
(KaKOpll CHUTHAT TOJAeTCs 4epe3 paBHbIE
npoMexyTku BpemerH, 900 Mc) u B pexume ¢
o0paTHOH CB3bI0 (Y4eM OBICTpee pearupyer

HCIIBITYEMBIH, TEM OnIcTpee MoJaeTcs
cienyromuii  curHan). llpm  onpenenenuun
JATEHTHOTO BPEMEHU NPOCTOH 3PUTEIBHO-

MOTOPHOH pEakIMu HCIBLITYeMOMY JaBaJIOCh
3aJjaHie KaK MOXKHO ObICTpee HaxaTh JIEBYIO
KHOIIKY MBI TIPU TOSABJICHHM Ha 3KpaHe
moboro odwvekTa. Mcmbityemomy naBanoch 30
TOTIBITOK. DUKCHPOBAIUCH CIeyroIre
MOKA3aTeNN: CpeJHee 3HAUYeHUE JIATEHTHOTO
BPEMEHH peakiuu (MC), CTaHIapTHOE KBajpa-
THYECKOE OTKIIOHEHHE, KOJIMYECTBO OITHOOK.
[Ipu ompeneneHur JNaTEHTHOTO BpPEMEHU
CJIO)KHOW peakluu MPUMEHSIIOCh 2 BapHaHTa
NPOXOKAEHUs TecTa: BbIOOp 1 oObekta ¢ 3 u
BEIOOp 2 o0bekToB w3 3. [lpu BBIOOpE 1
o0BeKTa ¢ 3 HCIBITYEMOMY JaBaJIOCh 3aJIaHUE
pearupoBarh Ha)KaTHEM JICBOW KHOIIKMA MBIIIN
TOJIKO Ha TMOSBJICHHE T'€OMETPUUYECKUX GUTyYp,
BCE OCTalbHbIE OOBEKTHI MpOMycKaTh. I[lpu
BEIOOpe 2 O0OBEKTOB C 3 HCHBITYeMOMY
JIABAIOCh 3aJlaHUEe HAXXHMaTh JIEBYIO KHOIKY
MBI~ TIPU  TOSIBIICHUM  TEOMETPUYECKUX
buryp, ¥ HOKUMATh IMPAaBYK KHOIMKY MBIIIH
IpH TOSBICHUH H300paKEHUN MPUPOTHOM
TeMaTHKH (KUBOTHBIC, ITHIBI, pPBIOBI). Bce
ocTanbHBIE OOBEKTHl HAI0 OBLIO MPOIYCKATh.
TecTupoBaHue TPOBOJUIOCH B ONTUMAIBHOM
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pexuMe  (CHEyIOIMi CHUTHAlI  IOSBISETCS
Yyepe3 ONpeAeICHHBIH MNPOMEXYTOK BpPEMEHH,
900 wmc). B oatux Ttecrax QurcHpoBATUCH
CIeIyIOLIMe TIOKa3aTeNId: CpeJHee 3HAYeHUe

JIATEHTHOTO BPEMCHH peaKiuu (mc),
CTAaHIAPTHOE KBAaAPaTHYSCKOE OTKIOHEHHE,
KOJIMYECTBO OIIHOOK.

OnpejeriecHue  TOJBMXKHOCTH W CHJIBI

HEPBHON CHCTEMBI MPOBOJUIOCH B PEKHUMAX
00paTHOM CBSI3U, TO €CTh KKIBIN CIICTYIOIIUH
CUTHAJI TIOSBIISICS TeM OBICTpee, ueM ObICTpee
HCIBITYEMBI pearupyeT Ha npeapiaymuil. B
MaHHBIX TecTax HeoOXOAWMO BHIOWpaTh 2
00beKTa W3 3-X aHAIOTMYHO TECTy Ha
orpesiefieHHe JIATeHTHOTO BPEMEHHU CIIOKHOM
peakIy B ONTUMAJILHOM PEKHUME, HO Tojada
CUTHAJIOB TIPOBOAWTCA B peXHME O0OpaTHOM
cBs3u. HcmeiTyemass mpoxomuna 2 Tecta: ¢
KOJIMYECTBOM cUTHaNoB 30 U ¢ KOJIMYECTBOM
curHasioB 120. ®DuKCHUPOBAIUCH CIEAYIONINE
[IOKa3aTeNu: CpelHee 3HauYeHUE JIATEHTHOIO
BPEMEHU pEaKIMH, CTaHAapTHOE KBaJpaTH-
YEeCKOE OTKJIOHEHHE, KOJIWYECTBO OIIUOOK,
BpeMs BBIXO/Ia HA MHHUMAIBHYIO SKCIIO3UIHIO
curHaia (TO ecCTh, 4epe3 Kakoe BpeMs Iociie
Hayajla TECTa MCIBITYEMbIM JOCTUTaeT CBOEH
MaKCUMAaTBHOW CKOPOCTH pearupoBanus) (c),
MHHHMAJILHOE BpeMsI OKCIIO3WIIMM CHUTHAJIA
(Mc), obriee BpeMst BEITIOJTHEHUS TecTa (C).

[Ipu ompeneneHun CUIBl W TOIBUKHOCTH
HEPBHOW CHCTEMBI TPHJEPKUBAINUCH CIIEIY-
IOIUX TOJOKEHWH: YeM MEHbIIee KOIUYECTBO
OmMOOK TIPY BBITIOJIHEHUH TECTa HA CIOXKHYIO
3pUTEIBHO-MOTOPHYIO DPEaKIUI ¢ 00paTHOH
CBSI3pI0, TEM BBINE CHJIAa HEPBHOW CHCTEMBI,
4YeM MeHbIIe JIATEHTHBI TEepHOJl peakiuu Ha
pa3apaxuTenb, BpeMs MHUHHUMAJIbHOM 3KCIIO-

k370097051 CHUTHaja, BpeMs BBIXOJIa Ha
MHHAMAJIBHYIO DKCITO3UITHIO CHUTHAJIA M 00IIee
BpeMsl BBITIOJIHGHHWS TeCTa Ha  CIOXKHYIO

3pUTEIBHO-MOTOPHYIO DPEaKLHUI0 C 0OpaTHOM
CBSI3bI0, TEM BBILIE IOABMKHOCTH HEPBHOH
cucteMsl [9; 13].

PesynbTarhl  BBIIOJHEHUS BCEX TECTOB
AaBTOMATHU3UPOBAHO 3aIKCHIBAIOTCS TPOrpam-
Moii B tokyMeHT Excel.

Onpedenenue ckopocmu peakyuu Ha 36yK

Omnpenenenue JIATEHTHOTO BpEMEHHU
peaKkuy Ha 3BYK MPOBOAMIIOCH MO MpOTrpaMme
«Kommrekc» [13]. HcmeityemoMmy — maeTcst
3aJaHie HaXaTh Ha «mIpodem» cpasy, Kak
TOJNBKO OH YCIBIIINT CICIHAIBHBIN  3BYK,
MIPOM3BOANMEIN KommbioTepoM. [laBamocs 30
nonbITOK. DUKCHUPOBANOCH JTaTEHTHOE BpEMs



peaKknuu, CpeaHee KBaJpaTHYECKOE OTKIIO-
HEHUEe, KOJWYECTBO  oOmubok. OmunOkoi
CUMTANIOCH Ha)KaTHE KHOIIKU «IIpo0Oei» paHble,
yeM Bo3HMKan 3ByK. llokaszatenu  ¢uk-
CHPOBaJIIChb ~ KOMIBIOTEPHOH  MporpaMMoi
ABTOMAaTHYECKH.

Onpedenenue yMCmMeeHHOU pabomocnocoo-
Hocmu no memoouxe «maobauywvt [Llynomey [7].

JanHas MeTogWKa HCHONB3YyeTCS IS
OmpeJieNieHNsl YpOBHS YMCTBEHHOW (TICHXH-
4yeckoil) pabotocmnocobHoctu. HcmbiryeMomy
MIOOYEPEHO Mpeasaraercs IATh TaOnML, Ha
KOTOPBIX B IIPOU3BOJIBLHOM MOpSIAKE
pacnosioxxensl yncia ot 1 go 25. McnbiTyemblit
OTBICKMBAET U OTMEYAET IyTeM Ha)KaTusl JIEBOM
KHOTKH MBIIIM YUCIa B  TIOPSOKE WX
Bo3pacTanusi. [Ipoba mMOBTOpsieTcs C MSATHIO
pa3HBIMH TaOIUIIAMH.

OCHOBHOIl TOKazaTeiab TecTa BpeMs
BeImoNHeHUs. [lo pesynapraTtam BBINOJIHEHUS
KaXIOW TaOMUIBI MOXeT OBITh TOCTpOCHa
KpuBas HCTOLIEHUS (YTOMIISIEMOCTH), UTO
OTpa’kaeT  yCTOWYMBOCTh  BHUMAHUS |
paboTocmocobHOCTh B AuHAMUKE. C ITOMOIIBIO
3TOTO TECTa MOKHO BBIYMCIUThH €IIE TaKue

MoKasaTend, Kak d3()QPeKTHBHOCTh pabOTHI,
CTEIEHb BpalaThIBaHUS (ompenensercs
OTHOIIICHWEM BpeMeHH paboThl Ha BTOPOIi
Tabnuie K BpeMEHH pabdOThl Ha IMEpBOH
Tabiuue), NCUXUYECKasT YCTOMYMBOCTD

(ompenensieTcss OTHOIIEHHWEM BPEMEHU PaOOTHI
Ha YeTBEPTOl Tabiuile KO BpeMeHH paboThl Ha
MepBoi TabHIIE).

Ilocne 3aBeprneHus pabOTHI pPE3yIbTATHI
TECTUPOBAHMSI aBTOMAaTHYECKH 3aHOCUJINCH B
0a3y JaHHBIX MTPOTPAMMBIL.

Jluaenocmuxa ACUXODU3UONOULECKO20
CcoCmosiHUsL Yenoseka no npozpamme Epmarkosa
C. C. «HM3mepenue epemenu peaxyuu 6vibopa
mouku 6 npocmpaucmee: «Bvlbop KHONKU»»
[9; 13]

IIpoBoammace peructpanusi ncuxou3noI0-
THYECKOTO  COCTOSIHUSI ~ YellOBeKa  IyTeM
W3MEPEHHS BpEMEHHU PEaKkiui BhIOOpA TOYKU B
nmpocTpaHcTBe. M3Mepsioch Bpemsl peakiuu
BbIOOpa TOYKM B TPOCTPAHCTBE, BKIIOYAIOIIEE
MPOBEJICHNE OJHON CEepUH MM HECKOJIBKHX
cepuid  ucnbITaHui. CorgacHO — alrOPUTMY
COCTOMT U3 TOCJEI0BATEIbHOCTH JEHCTBUI: Ha
9KpaH KOMIIBIOTEpA BBIBOJUTCS H300pakeHUE
00BeKTa IS pearnupoBaHUs, IMPU 3TOM OOBEKT
BBIBOJIUTCS KaXIBIH pa3 B HOBOM MeCTe,
MPOMEXYTOK BpPEMEHH MEXIy MOSBICHUIMHU
00BeKTa HE SIBIISICTCS MTOCTOSTHHBIM;

pearupoBaHuC Ha TOABJICHHUC Ha OKpaHEC
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00BEKTa OCYIIECTBIISIFOT MYyTEM MPUKOCHOBEHHUS
K u3oOpaxennto  o0bekTa. CyMMHPYIOT
KOJMYECTBO TMOSBICHUH OOBEKTa B KaKIOH
CepUHU, KOJUYECTBO MPABUILHBIX KAacaHWUH B
KaXX/I0H cepuH, KOIIMYECTBO CEPHI.

Memoouka onpedenenus OuoMexaHU4eCKux
nokasameneii b6e2a IAUMHOU CNOPMCMEHKU C
HapyuleHuem 3peHus

Buomexannueckue MoKa3aTenn Oera
SIIMTHOM CHOPTCMEHKH C HapyIIEHHEM 3pEHUs
OTNPENEeIISUINCh IMyTEM aHallu3a BHJICOTPEKOB
Oera ¢ momompio TporpamMmbel  «Kinoveay,
Bepcus 0.8.15. [18] (puc.2). Ilporpamma
Kinovea Mo3BOJSICT BBIMIONHATL BHCOAHATH3
nBwkeHnid. OHa mpenHa3HayeHa i CHOPT-
CMCHOB, TPEHEPOB, MEAMLIMHCKUX PAOOTHUKOB,
JUIsL HAYYHBIX MCCIIEJIOBAaHUN B O0JIACTH CHIOPTA.
Taxke mnporpaMMHOE OOECIICUYCHHUE MOXKET

OBITh IIOJIE3HO CIIENHAIMCTaM B 0OJIacTH
SPrOHOMUKM  WiIU  aHuManuu.  OcHOBHas
¢ynkuus Kinovea — mnpocMoTp M aHanms3

CIIOPTHUBHBIX BHJCO. I'maBHbBIE HUHCTPYMCHTHI,
KOTOpBIC 3aJeiCTBYIOT Tonb3oBaTenu: «Liney,
«Chronometer», «Tracking». ®ynkunn «Line»

n  «Chronometer» TO3BOJSIFOT  HU3MEPATh
paccTossHHE W BpeMs, a C  IOMOIIbIO
HHCTpYMEHTa  «Semi-automatic  trackingy

MOKHO OTCJIC)KMBATb U TPACKTOPUIO IBUKCHUA,
u Bpems. Ilpu pabore ¢ Kinovea MOXHO
UCIIOIB30BaTh BHICO C BHEIIHUX HCTOYHHUKOB!
BHUJIeOKaMep, cMapThoHOB U T.A. J[0CTaTOYHO
COXpaHUTh BHAcO(AWIbI HAa KOMIBIOTEpE, a
3aTE€M 3arpy3uTb B MPOrpamMMy M IIPOBECTU

BUACOAHAIN3 — IporpamMma CaMOCTOATCIbHO
pacno3HacT ux.
I[J'IH aHaJIu3a OHOMEXaHUYCCKUX

rapaMeTpoB ObUTH BHIOpaHBI 2 OEroBBHIX IIara
CIIOPTCMEHKM B MOMEHT  JIOCTH)KEHUS
MaKcHUMaJIbHON ckopoctu Oera Ha 100 m (17
kaapoB) (puc. 3). KammOpoBka paccTOsSHUS
MPOBOJMIIACH TI0 JIJIMHE JIETKOATIETHYECKOTrO
Oapeepa (92,3 cm). Bpems  nBmwxeHUS
OTIPEIEIISUIOCH M0 TIOKA3aTeNsiM CEKyHIoMepa B
nporpamme.  [IpoBogunock  ompezaeneHue
CKOpPOCTH JIBUYKEHUSI TOJICHOCTOITHOTO CyCTaBa
(V, wmc-1) (puc.4), CKOpPOCTH JABIDKEHUS
kojgeHHoro cycrasa (V, wm-c-1), yrma B
KOJICHHOM  cyctaBe  (rpamycel)  (puc. 5).
ABTOMAaTHYECKH  OMNpPENENUIOCh  YCKOPEHHUE
IOBIDKEHHMST JaHHBIX Toyek (M-c-2). Taxxke
onpenensutack  cuina  (F),  pa3BuBaemas
KOHEUYHOCTBIO (KIM-c-2) 1o dhopMyIie:
F=ma,
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rae: F — cuna, pazBuBaeMasi KOHEYHOCTBIO; &  — Macca KOHEYHOCTH (TIpUOIM3nuTeNsHO 13 Kr).
— YCKOpEHHE IBIKEHHS KOJIEHHOTO cycTaBa; M
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Puc. 4. IlppuMep aBTOMATHYECKOT'0 ONpeIeIeHUs] CKOPOCTH ABMKEHMSI TOUKH B IPOCTPAHCTBE
(roJ1IeHOCTONHBII CYCTaB) 0 KPHBOJUHEHHOH TPaeKTOPHH ¢ MOMOLIBI0 porpammsl «Kinovea»
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Puc. 5. [Ipumep aBTOMaTH4YeCKOI0 ONpe/ie/ieHUsl yIiia B KOJIeHHOM CycTaBe
¢ momours0 nmporpammsl «Kinovea»

Bcero  0Obui0  mpoaHanu3upoBaHo 36
BUIeoponuKkoB Oera Ha 100 M, B KaXKIOM BHIEO
BeIOMpanucy Aas8 aHamuza 17 kagpos (2
0eroBBIX mara) npu JIOCTHKECHUN
CIOPTCMEHKON MaKCHMAalIbHOH CKOpOCTH Oera.

Kpome Toro, omnpemensiiicb TOYKH TIO
BpEeMEHM W PACCTOSHHUIO  JIOCTHIKCHUS
MaKCHUMaJIbHOM ckopocTd Ha auctanuuu 100 m.
brino TaKxe MIPOaHAIN3HPOBAHO 36
BUIEOPOJIMKOB. [Tonmy4yennsie JTaHHBIS
OTHOCHUTCIIBHO MOMECHTA OOCTHXKCHHUA MaKCHU-
MaJIbHOW CKOPOCTH Ha JUCTAHIMK W Hadaia ee
CHUKCHUS ObUTH COTIOCTaBJIEHBI c
JTUTEPATYPHBIMHU TaHHBIMU.

Cmamucmuyeckutl aHanu3

Hudposoit maTepuan, HONXYYEHHBIH mpu
BBITIOJIHCHUU HCCIIC0BaHUs, ObLJI 00paboTaH ¢
IIOMOIIbIO TPAaAULMOHHBIX METOJ0B
MaremaTuyecko cratuctuku. [lo kaxaomy
MIOKA3aTeN0 ONpeAesuin  cpenHee apudme-
THYECKOE 3HAueHHe X, CpelHee KBaJIpaTh-
YecKoe OTKJIOHEHHE S (CTaHIapTHOE OTKJIO-
HEHWe), cTaHgapTHas omuOka m. Ilo pesynbra-
Ttam B Oere Ha 200 M, 60 M, 80 M, 100 M, 120 M,
150 M, 400 M, OMOMEXaHHYECKMMH II0KA3aTe-
JSIMA M HEHpOTUHAMUYECKUMH (TICUXO(pHU3HO-
JIOTMYECKMMH) TIOKa3zaTelsiM OblUT  IpoBeneH
KoppensiunoHHbIM ananu3 [lupcona. Paznuums
1 JIOCTOBEPHOCTH KO3(D(PHUIIMEHTOB KOPPEIIALIUU
CUMTaIM  JIOCTOBEPHBIMH  TPH  YPOBHE
3rHauumoctu p < 0,05.

PE3YJIBTATDBI

IlonydeHHble pe3ynbTaThl IOKa3add, 4YTO
obcnemyemas CIOPTCMEHKaA ABIISIETCS
HETUIIUYHBIM CIPUHTEPOM C TOYKH 3PEHUS
CBOWCTB HEPBHOH CHUCTEMBl, pa3BUTHUSI U
MOJJEpXKaHUsl  CKOPOCTH HAa  JUCTAHLINH,
HEKOTOPBIX OMOMEXaHWYECKUX XapaKTEPUCTHK
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Oera. «HeTHMUYHOCTE» CHOPTCMEHKH MpPOSIB-
nsercs, TpexIOe BCero, B TOM, 4YTO
MaKCUMaJlbHasl CKOpOCTh Ha aucTanuuu 100 m
y Hee pa3BUBAaETCS  NPUMEPHO  IIOCIE
noctkerus 60 M (tabm. 1, puc. 6), B To Bpemst
Kak OOJIBIIMHCTBO CHPUHTEPOB JIOCTUTAIOT
CBOCH MakcuMalibHOM ckopoctu K 40-50 M
CTOMETpPOBOM nuctaHiuuu (puc. 6). OpHako
CKOpOCTb, JoCTUraemast CHOPTCMEHKOH,
HECKOJIbKO BBIIIE IO CPAaBHEHHIO C JPYTUMH
CIIOPTCMEHAMHU aHAJIOTHYHON KBaJTM(UKAIIHH.
Kpome Toro, oOciemyemass cropTCMEHKa
HAMHOTO JIOJIBIIIE COXpaHAET JIOCTUTHYTYIO
MaKCUMAaJIbHYI0 CKOPOCTb, HPAKTHUYECKH HE
cHmwkas ee K puuumy (tabn. 1, puc. 6). Takoit
TUN Pa3BUTUSI U TOAJCPKAHUS CKOPOCTH Ha
JUCTAaHIIMK OOJIbIIIE XapaKTepeH AJisi OeTyHOB
Ha CpeOHHWE MJUCTAHIMAH, TO03TOMY MOXHO
3aKIIIOYHTh, YTO 00CIIeayemMas CIIOPTCMEHKa 110
JaHHBIM TIOKa3aTeNsiM  sIBJISIETCS  OeryHbei
MIPOMEKYTOYHOI'O TUIIAa MEKAY CIIPUHTEpaAMH U
OeryHamu Ha cpeaHue auctaHiuu. OpHakKo

MaKCHMaJbHAS CKOpOCTb, pa3BuBaeMas
CIIOPTCMEHKOM, BBIIIE TI0 CPaBHEHUIO C
JIPYTUMHA CIPUHTEPaMHU AHATOTUYHON

KBAIM(UKANMK U TI0 CPABHEHHIO C OEryHbsIMHU
Ha CpeIHUE TUCTAHIINU. AHAIOTUYHAS KapTUHA
pa3BUTUS U MOJAEpXKAHUS CKOPOCTH Ha
mucTaHnmyd  HaOmomaercs y X, Boara.
Crnemmanuctel  [19]  CBS3BIBAIOT — TaKyroO
0COOCHHOCTh CIIOPTCMEHA C OOJIbIICH Maccow,
YTO  3aTPYIHSET BO3MOXKHOCTH  OBICTPOTO
pasrona Tena, u Oozee BBICOKOH
kpeatuHochaTHOW W TIMKOJIUTUYECKOH
BBIHOCJIMBOCTBIO CIIOPTCMEHA, YTO IT03BOJIAET
pasBuBath Ooliee BBICOKYIO CKOPOCTh Ha
TUCTAaHIIMM W COXPAHATH €€ MPAaKTUYECKH IO
¢buHumIa.
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cu

CI{U[)UCI b Ha PACCTOAHWM,

100 120

(98]

Puc. 6. Cxopocth npu npoderaHum 3JIMTHBIMU CIIOPTCMEHKaMHu AucTanuuu 100 m

Ilpumeyanus: CKOPOCTb Ha PACCTOSIHUM, CU — CKOPOCThb Ha JMCTaHIUHM, y.e.; 1 — cpenHecTaTUCTHYECKUEe
JIAaHHBIE CHOPTCMEHOK, mpooberatommx 100 M 3a 11-12c; 2 — paHHBle 0O0CIEAyeMOH CIIOPTCMEHKH C
Hapym€eHUEM 3pCHUA; 3 — MakKCuMaJibHagd CKOPOCTb Ha JAWCTaHUHUU (CpeZ[HeCTaTI/ICTI/I‘IeCKI/Ie JaHHBIC

CHOPTCMEHOK, mpoberarommux 100 m3a 11-12 ¢)

Tabmuma 1
Pe3yabTaThl IpoderaHusi CHPUHTEPCKUX AUCTAHIMI JIMTHON CIIOPTCMEHKOM
¢ HapyuieHueM 3peHus (N=36)
IMoxazarenu X S m
ber 60 M (c) 7,16 0,22 0,04
Ber 80 M (c) 9,64 0,35 0,06
Ber 100 m (c) 12,20 0,47 0,08
Ber 120 m (c) 14,49 0,38 0,06
ber 150 m (c) 19,25 1,23 0,20
ber 200 M (c) 26,20 1,84 0,31
MOMEHT JOCTIKEHHS] MaKCUMAaIbHON CKOPOCTH Ha puctaniuu 100 M (M) 62,3 4,45 0,74
MoMmeHT Havalia CHIDKEeHHUs CKOpocTH Ha qucTanmuu 100 m (M) 99,2 1,24 0,21

CrpuHTephl, Kak [PaBHJIO, SBISIOTCS
NPEACTABUTEISIMA 4yBCTBUTEIILHOTO (C1a00ro)
thna HepBHOH cucrtembl [11; 12]. Opnako
aHam3 pasBUTHS 17§ MOJIepKaHHS
CIIOPTCMEHKOH  CKOpOCTH  Ha  JIUCTAaHIUH
CBUJICTENILCTBYET O TOM, 4YTO oOciexyemast
CIIOPTCMEHKa OTJMYaeTcs Oonee CHIBLHON
HEPBHOW CHCTEMOH IO CPaBHEHHIO C IPYTUMH
COpUHTEpaMU TaKOH e  KBaJU(HKaLuy,
MOCKOJIBKY €€ CIIOCOOHOCTh K TEePEHOCHMOCTH
CHWIILHBIX ~ pasfpaxkuTeNiel,  MpermoyaraeTt
NoJyIep)KaHue  BBICOKOH CKOpocTH B Oere
OTHOCUTENBHO  JUIMTENBHOE  BpeMsa.  OJTO
MPEATOIOKEHHE JOJKHBI TOITBEPANTE TaHHEBIE
aHaM3a HEHTPOAMHAMHYECKHX IOKa3aTeseH.
Ilokazarenn HEWPOOUHAMHKH CBUAETENBCT-
BYIOT O TOM, 4TO, JAEHCTBUTENHHO, IIO
pe3yiIbTaTaM JIATEHTHOTO BPEMEHHU IPOCTOH U
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CIIOKHOW peakuuu obcnenyemas CHOPTCMEHKa
COOTBETCTBYET CPEIHECTATHCTUUECKUM JIaH-
HbIM  (Tabn. 2). EOWHCTBEHHBIH TecT, IO
KOTOpOMY CIIOPTCMEHKa II0Ka3bIBaeT Ooiee
BBICOKHHA  PE3yJIbTaT [0 CPAaBHEHHIO  CO
CPEHECTATUCTUIECKUMHU  JIAHHBIMH, 3TO
KOJIMYECTBO TMPAaBUJIBHBIX pEarupoBaHUN Ha
O00BEKT, W3MEHSIOMIMNA CBOE IIOJIOXKEHUE B
npoctpanctBe, B Tecte C. C. EpmakoBa
(Tabm. 2). DTO CBUACTENBCTBYET O BBICOKOMH
MOJIBUKHOCTU HEPBHOUM CHUCTEMBI, YTO B IIEJIOM

XapakTepHO JuId  clpuHTepa. JlaTeHTHBIN
MEpUoJl peakuud Ha 3BYK y oOciemyemMoi
CTIIOPTCMEHKH TaKxKe HE MIPEBBIIIACT
CPEJHECTATUCTHYECCKUX  JaHHBIX  (Tabi. 2).
[MooTOMYy MOXHO 3aKIIOYHTh, YTO KOM-
MEHCAlU  HEJIOCTATOYHOCTH  3PUTEIHHOTO

aHalM3aTopa CO CTOPOHBI 0Ooiiee pPa3BUTOTO



CIlyXOBOTO aHAJIM3aTOpa y JAaHHOW CIIOPT-
CMEHKH HE MPOHUCXOJUT. DITO  SBISAETCS
HEOJIAronpusaTHBIM (HaKTOpOM JIJIsl CIIpUHTEpA,
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ITIOCKOJIBKY B CIIPHHTE HEOOXOIrWMa BBICOKAs
CKOpPOCTH PEaKIH Ha 3BYK.

Tabmuma 2
Heliponmnamuyeckue noka3aresu 3JMTHON CIIOPTCMEHKH ¢ HapyLIeHUeM 3peHHsl
(BpeMst MPOCTOii M CJIOKHOI peaknu, nepeKayenue BHuManust) (N=36)
[okasarenu X S m
BpeMst mpocToii 3puTebHO-MOTOPHOI peakuu (Mc) 238,08 11,42 1,90
Tect Ha MPOCTYIO 3pUTENILHO-MOTOPHYIO PEAKLHUIO (KOJI-BO OIIMOOK) 0,44 0,50 0,08
Bpemst npocToii 3puTeNbHO-MOTOPHON PEaKIiu, CpeIHee 2.73 0,03 0,01
KBaJ[PaTHIECKOE OTKIOHEHHE (MC)
Bpewmsi peakuuu BLIOOpa OJJHOTO 3JIeMEHTa U3 TpeX (MC) 445,94 22,45 3,74
Tect Ha peakmmio BeIOOpa 1 anmemeHTa ¢ 3-X (K0J-BO OmIHOOK) 1,42 1,08 0,18
CpenHee KBapaTHYECKOE OTKIIOHCHHUE B TECTE Ha BPEMs PEaKIHU 411 0,43 0,07
BEIOOpA OJJHOTO 3JEMEHTa U3 TpeX (MC)
Bpewmsi peakunu BEIOOpa ABYX 3JEMEHTOB U3 TpeX (Mc) 435,81 9,70 1,62
TecT Ha BpeMs peakIii BEIOOpa JIBYX JIEMEHTOB U3 TPeX (KOJI-BO 214 0,76 013
OIIHOOK)
CpenHee KBaJpaTHYECKOE OTKIIOHCHHUE B TECTE Ha BPEMs PEaKIIHU 3,98 0,45 0,08
BEIOOpA IBYX 3JIEMEHTOB U3 TpeX (MC)
Bpewms peaknuu Ha 3ByK (Mc) 317,64 1,97 0,33
«Tect EpmakoBay (koJ-Bo IpaBHIBHBIX OTBETOB 3a 15 ¢) 35,25 1,86 0,31

AHanmu3 moKazaTened HeUpoAUHAMHUKUA B
TECTaX Ha CKOPOCTh CJIOXHOH peakiuu B
pexxuMe 0oOpaTHOM CBSI3M TOJTBEPXKIAET, YTO
obcrenyemasi CIIOPTCMEHKA SBIISIETCS TIPEACTA-
BUTEJIEM TIOJIBUKHOTO THIIA HEPBHOMN CHUCTEMBI,
0 YeM CBHWJICTEIbCTBYIOT TOKA3aTeId MHHH-
MaJBHOTO BPEMEHH OKCIIO3UIMHM CHTHAJIA,
BPEMEHH BBIXOJla HA MHHHUMAJIBHYIO JKCIIO3U-
U0 CHUTHANA, OOINEero BPEMEHW BBITTOIHEHUS
Tecta. JlaHHBIE TTOKA3aJy BHINIE CPEIHECTATHC-
TUYECKUX JaHHbIX. KoindecTBo OmnOOK, Ha-
000pOT, HIKE CPEIHECTATUCTUYCCKUX JTaHHBIX,
YTO TI03BOJIAET pPAaCICHUBAaTh THUI HEPBHOUN
CUCTeMBI  OOCJIEeyeMOil CIIOPTCMEHKH Kak
CWIBbHBIN. BbIsIBIeHHWE TOro, 4Tto y OOCIemy-
e€MO  CIOPTCMEHKHM TIOABM)KHAs  HEpPBHAs
CUCTEMa, SIBJISICTCS €CTECTBEHHBIM [Tl CIIPHH-
tepa. OnHAKO BBIsBICHUE (aKTa, YTO HEpBHAsS
cuctemMa 00CIIeyeMOl CIIOPTCMEHKH SIBIISICTCS
CWJIBHOHM, HECKOJIBKO MPOTHBOPEYUT HUCCIEIO-
BanusM E. I1. Mnpuna [15; 16], B. C. JIuzoryba
[11], T. B. KopobGeiinukosa [12] o Tom, 4TO y
CIIPUHTEPOB TipeoOmamaer ciabdas (IyBCTBH-
TenbHAast) HepBHas cucrema. CoMOCTaBIIAS
MOJTy4YeHHBIC JIAaHHBIE OTHOCHTEIBHO HEUpO-
JUHAMHYECKUX XapaKTEPUCTUK CIIOPTCMEHKHU C
OCOOCHHOCTSIMH Pa3BUTHS U  TOJAJEPKAHUSL
CKOPOCTH Ha AWCTaHIMH, MOKHO 3aKJIIOYHTH,
YTO  CUJIBHBIM THUII HEPBHOM  CHUCTEMBI
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CIIOPTCMEHKH TO3BOJISIET €l  IOAJIepPIKUBATh
0ojiee BBICOKYH) CKOPOCTh Ha JWCTAHIIMUA II0
CPaBHEHHIO C APYTUMH CIIOpTCMEHaMH Oolee
JUTUTEIHHOE BPEMSI.

AHanmu3 TCMXO(pHU3UOIOTHIECKUX TOKa3a-
TeJNel, TaKuX Kak YMCTBEHHas (TICMXHYecKas)
paboTOCTIOCOOHOCTh, TMOATBEPIMI  IPEITOIO-
)KEHHE O CWIbHOW  HEpBHOM  CHCTEME
cropTcMeHkH. Bpems paborel Ha Tabnumax
ynbpre AepKuTcS MPaKTHYECKH OAMHAKOBBIM
¢ mepBoil mo mATyro Tabmuiel (Tabm. 4). Orto
CBHUJICTENILCTBYET O BBICOKOM paboToCnocoo-
HOCTM HEPBHOH CHCTEMBI, YTO SIBJISIETCS
HETUNWYHBIM  JUJIS  COPUHTEpa, U  TaKkKe
CBHUJIETENILCTBYET O CHJIBHOM THIIE HEPBHOMN
cuctemsl. [lokazaTenu CKOpoCcTH BKJIIOYEHHS B
pabory ®  pabOTOCIIOCOOHOCTH  HEPBHOM
CHUCTeMBI BbIIE |, YTO TOATBEpXKAaeT (PaxT
CWJIBHON HEPBHOH CHCTEMBI y o0OCIeIyeMoi
croprcMeHKH.  [laHHBle — TOKazaTeaw  Co-
YEeTaloTCsl C  OTHOCUTENIBHO  HEBBICOKUM
KOJTMYECTBOM OIMMOOK B TecTte byprona,
BBICOKOW KOHIICHTpaIe BHUMaHus (Tadi. 4).
Hanuuue cuibHON HEPBHOW CHCTEMBI MOXHO
paccMaTpuBaTh Kak MNOTCHLIUAIBHBIA pe3epB
CIIOPTCMEHKH, KOTOPBI  MOXET  CIIy>KUTb
OCHOBOM A7l Pa3BUTUS  KOMIIEHCATOPHBIX
MEXaHM3MOB HapyIIEHUS 3PECHUS.
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Tabnuua 3

Heiipoannamuyeckne nmoxka3aTesy 3JIMTHON CIIOPTCMEHKHU ¢ HapylIeHHeM 3peHus (BpeMsl CJI0KHOI
peaKkuuu B pa3iu4yHbIX peKMMaX TeCTUPOBAHHUS, CHJIA U MOJBHKHOCTH HEPBHOIi cuctembr) (N=36)

Heiiponnnamuyeckne noka3aTeau dJIUTHON CIIOPTCMEHKH ¢ HAPYIIEeHUeM 3peHusl
(ncuxuyeckasi (yMCTBeHHAas1) paGoTOCNOCOOHOCTh, BPadaThIBA€MOCTh, KOHIIEHTPALMS BHUMAHUS,

nepeKJIlYaeMocTs BuumManusi) (N=36)

[okasarenu X S m
Bpemst peaknnu BEIOOpa IBYX JIEMEHTOB U3 TpeX B TecTe ¢ 00paTHOH cBsi3bio pH 30 44239 | 1381 230
cUrHanax (Mc)
Konuuecto onnGoK B TecTe ¢ 00paTHOM CB3bI0 iy 30 curHanax (Koj-Bo) 20,89 2,05 0,34
CpenHee KBaJpaTH4eCKOE OTKIOHEHHE BPEMEHHU PEaKLU BHIOOPA IBYX HJIEMEHTOB U3 401 0.45 0,08
TpeX B TecTe ¢ 00paTHOM cBs3bI0 npH 30 curHanax (Mc)
Bpemst MEHIMAaIIbHOM 3KCIO3ULIUH CHTHAJIA B TeCTe ¢ 00paTHOMH cBsA3bio pu 30 43422 | 871 1,45
curHanax (c)
OGuiiee BpeMsl BBIIOJHEHHsI TECTa ¢ 06PATHOM CBs3bI0 pH 30 curanax (c) 104,14 | 10,19 1,70
BpeMmst BBIX0/]a HA MUHUMAJIBHYIO SKCIIO3UIIHIO CUTHAIIA B TECTE ¢ 00PATHOH CBA3BIO 66,17 3,50 0,58
mpu 30 curHanax (c)
Bpewms peakiyu BEIOOpa ABYX 3JIEMEHTOB U3 TPEX B TeCTe ¢ 00paTHOM CBA3bIO mpu 120 432,03 | 1265 211
CUTHaJIax (Mc)
KonndecTBo ommO0K B TecTe ¢ 006paTHOM cBs3bio mpu 120 curHanax (Koia-Bo) 29,72 | 21,07 3,51
CpenHee KBaIpaTHIECKOE OTKIOHEHHE B TeCTe C 00paTHOH cBsA3bI0 ipu 120 curHamax 408 045 0,08
(mc)
MuHIMaBbHOE BpeMsl SKCIIO3HIMH CUTHAJIA B TeCTe ¢ 00paTHOH cBs3bIo mpu 120 383,31 | 1521 253
cUrHajax (Mc)
OOuiee BpeMsl BHITIOJHEHHS TECTA C 0OPATHOM CBs3bI0 IpH 120 curnanax (c) 279,56 | 16,27 2,71
BpeMmst BbIX0/1a HAa MUHUMAJIbHYHO 3KCIIO3HIIMIO B TECTE C 00paTHOM cBsi3bto mpu 120 75.83 244 041
curaanax (c)

Tabnuua 4

Toka3zarenu X S m
Bpewms pabotsl Ha 1-i Tabmuust Lynere (c) 49 1,02 0,23
Bpewmst pabotsl Ha 2-i Tabmuusl Lynere (c) 50 8,01 0,12
Bpewms pabotsl Ha 3-i Tabmuust Lynere (c) 52 1,04 0,25
Bpewms pabotsl Ha 4-if Tabmuust Lynere (c) 49 1,03 0,22
Bpems pabotel Ha 5-it Tabnuis lynbre (¢) 49 1,05 0,21
Oo61uee Bpems pabotsl 1o Tecty Lysbre (c) 185 11,26 0,22
O¢dexruBHOCTD padoThl B Tecte LlynbTe (y.e.) 50,75 10,14 1,69
CkopocTb BKJIIOUeHHUs B paboTy B Tecte Llynbre (y.e.) 1,12 0,11 0,02
PaboTocnocoOHOCTh HEpBHOM cucTeMsl 110 Tecty Llysbre (y.e.) 1,13 0,15 0,03
Bpewms pabotsl B Tecte Bypaona (c) 184,2 1,38 0,02
Ommbxu B Tecte Bypaona (Koin4ecTBo) 0,58 0,69 0,12
Konuenrpanust BHuManus B Tecte bypnona (y.e.) 1091,67 | 8,76 1,46
Temn pabortsl B Tecte Bypnona (y.e.) 5,03 0,7 0,12
[epexmouenue BHUMaHus B TecTe byprona (y.e.) 0,5 0,51 0,08
ITonyuyeHusie JIaHHbIE OTHOCUTEJIBHO  TOJEHOCTOIHOTO Y  KOJIEHHOIO  CYCTaBOB
MmokKaszaTeled HEeWpPOJIWHAMUKH CIIOPTCMEHKHM  MOKa3bIBaeT HAJINYNE HeOOIBIION
ObUIM COIIOCTABJIICHBl C OMOMEXaHWYECKHUMH  HEPaBHOMEPHOCTH  JBHJKCHHS  KOHEYHOCTH,

XapakTepUCTHKaMH Oera. AHaIIM3 KpPUBBIX

HN3MCHCHUA CKOPOCTH M YCKOPCHHA NBUKCHUA
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HaOIIOMArONIeiicss B HEKOTOPHIX Iarax IpH
ONyCKAaHUM KOHEYHOCTH IIOCJIE€ BbIHOCA Oenpa



(puc. 7, 8; Tabm. 5, puc. 3, xkamper 7-9). O1o0
MOJET OBITh CBS3aHO C HAPYIICHHEM 3PCHUS U
MOBBINICHUEM B CBSI3U C 3THM BHHUMATEIBHOCTH
npu Oere B MOMEHT TOCTAHOBKH HOTH,
MOCKOJIBKY TIPH HEIOCTATOYHOCTH 3PUTEIBHOTO
aHanM3aTopa HEpBHAs CHUCTEMa HE TO3BOJIET
pa3BUBAaTh BBICOKYIO CKOPOCTh, paboTas Kak
14,00

12,00

10,00

7. 8,00

£ 6,00

> 4,00

2,00
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«TPETOXPAHUTENhY) WCKAKEHUS HAIpPaBICHUS
Oera. BnemHe 3TO MOXeT BBHITISAETH Kak
HEKOTOpasi  3aKpemoLICHHOCTh MHpu  Oere.
Crnenyer  OTMETUTH, CHOPTCMEHKa  cama
OIICHMBaJa B MOJOOHBIX CIIy4asx CBOU Oer Kak
3aKpETOIIEHHbIH.

0,00 :
0,00 20,00

40,00

60,00 80,00 100,00

t,s

——1 —e—2

Puc. 7. CkopocThb 1BMKEHUS] PA3JIMYHBIX TOYEK HMKHEH KOHEYHOCTH NPHU NpoderaHuu 3JMTHOM
CIIOPTCMEHKOM ¢ HapylieHueM 3peHust fuctaHuuu 100 m

IHpumeuanua: V, m-st — ckopocts nBrkeHHs Toukd (M-ct); 1 — TOUKa Ha TOIECHOCTOITHOM CYCTaBeE; 2 —

TOYKa Ha KOJICHHOM CYCTaBC

———» — TOYKH compukocHoBeHHs ¢ 3emuei, t=0,11-0,12 ¢, ckopocTh B 3TH MOMEHTH BPEMCHH HE
(ukcupoBanach B CBS3HM C KPATKOBPEMEHHOCTHIO BPEMEHHBIX HHTEPBAJIOB, CTPEMHTCS K HYJIO, MOCKOJIBKY

JABWIKCHUS HC IIPOUCXOAUT
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Puc. 8. Yckopenne qBuskeHus: pa3InYHbIX TOYEK HHKHEHl KOHEYHOCTH NPH NPOderaHuy dTUTHOM
CIIOPTCMEHKOM ¢ HapylieHueM 3penus guctanuun 100 m

Mpumeuanus: a, M'S? — yckopeHHe JBMKeHUs Todkh (M-c?); 1 — TOUKa Ha TOJEHOCTONHOM CYCTaBe; 2 —

TOYKa Ha KOJICHHOM CYCTaB¢

———— TOYKM comnpukocHOBeHHs ¢ 3emied, t=0,11-0,12 ¢, ckopocTs B 3TH MOMEHTH BPEMEHH HE
(uKcupoBanach B CBS3H C KpPaTKOBPEMEHHOCTBIO BPEMEHHBIX MHTEPBAJIOB, CTPEMUTCS K HYIIO, IMOCKOJBKY

JABUIKCHUS HE MPOUCXOAUT

HeGonbitass HepaBHOMEPHOCTh HaOIIOIa-
eTcs TaKkKe B HM3MEHCHHH yIiia B KOJICHHOM
cycraBe mpu BeIHOce Oenpa (puc. 3, Tabm. 5,
kanpel 9-11, puc. 9). Mcxoas u3 momydeHHBIX
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JAHHBIX,  MOXXHO  TIPEAINONOXHTh,  YTO,
Oyraromapsi CIIOCOOHOCTH pPa3BHBATh BBICOKYIO
CKOpPOCTh HAa JUCTAaHIMH U MOAJCPKUBATH
MaKCHUMaJbHYI0 CKOPOCTh Ha  JUCTAHIIUU
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MpaKkTHYeCKH OO0 (PUHHUIIA, WCHpPABIICHUE  ITOBBIIICHUS CHOOPTUBHOI'O pesyibTara
BBISIBJICHHBIX OHMOMEXaHWYECKUX WCKOKEHUH  00CIeayeMoil CTIOPTCMEHKH.
npu Oere JacT JIONOJHUTEIbHBIA pe3epB
g 3 200
s g
g g 100
= &
0 . . . . |
0,00 20,00 40,00 60,00 80,00 100,00
t, ms
Puc. 9. 3MmeHeHue yria B KOJEHHOM cycTaBe IPH NPo0eraHuM JIUTHOMI
CIIOPTCMEHKOI ¢ HapylieHueM 3peHust fucranuun 100 m
Tabmuna 5
Buomexannueckue xapakrepuctuku 6era Ha 100 M 3JIMTHOH CIOPTCMEHKHU
¢ HapyuieHueM 3penus (N=36)
~ yrons V. ms? FOJ‘IZ;—II(I;;(_)ZI;HBI 1?(1)312;15,11171 8, ms*
‘é . KOJICHHOM FOJ‘IGHOCTOHHBIE;I i cycran cycras KOJIEHBIN 5 F, kgm-s?
g[: cycrage (JIeBHIif)|cycTaB (IIpaBbIif) (npansiif) (nesbiii) cycTaB (JIeBEIiT)
¥ X s X S ¥ |s|x|s| x |s| x s
1 (500 143 4,32 2,94 0,23 | 58,80 | 3,71 | 1,16 | 0,11 | 23,20 | 1,62 | 301,6 | 7,13
2 (10,00 133 3,22 2,81 0,15 | 56,20 | 3,83 | 0,88 | 0,06 | 17,60 | 1,23 | 228,8 | 21,11
3 12,00 115 2,12 4,79 0,89 |159,67| 9,65 | 3,32 | 0,45 | 110,67 | 7,75 |1438,71| 16,02
4 |15,00f 56 1,23 3,04 0,78 |101,33| 7,36 | 2,76 | 0,36 | 92,00 | 6,44 | 1196 | 100,71
5 119,00 28 1,01 2,98 0,56 | 74,50 | 5,64 | 1,46 | 0,12 | 36,50 | 2,56 | 474,5 | 83,72
6 [27,00f 31 1,34 | 10,97 | 1,34 |137,13| 9,13 | 7,14 | 0,28 | 89,25 | 6,25 |1160,25| 33,22
7 130,00f 61 1,89 4,70 0,67 |156,67| 11,3 | 1,77 | 0,11 | 59,00 | 4,13 | 767 | 81,22
8 (35,00 108 2,21 6,32 0,69 |126,40| 8,63 | 3,49 | 0,43 | 69,80 | 4,89 | 907,4 | 53,69
9 |41,00f 134 3,23 4,05 0,34 | 67,50 | 6,43 | 0,58 | 0,08 | 9,67 | 0,68 | 125,71 | 63,52
10 |45,00| 157 4,55 9,68 0,78 |242,00| 19,3 | 3,80 | 0,34 | 95,00 | 6,65 | 1235 | 8,80
11 |51,00| 143 3,21 7,05 0,65 |117,50| 10,5 | 2,35 | 0,12 | 39,17 | 2,74 | 509,21 | 86,45
12 |55,00| 138 2,89 4,65 0,38 |116,25| 10,1 | 1,57 | 0,07 | 39,25 | 2,75 | 510,25 | 35,64
13 |60,00| 128 2,45 3,58 0,21 | 71,60 | 6,32 | 1,20 | 0,06 | 24,00 | 1,68 | 312 | 35,72
14 |65,00| 93 1,98 8,22 0,28 |164,40| 14,4 | 5,09 | 0,27 | 101,80 | 7,13 | 1323,4 | 21,84
15 |74,00| 31 054 | 11,99 | 1,14 |133,22| 865 | 7,84 | 0,48 | 87,11 | 6,10 |1132,43| 92,64
16 [79,00| 70 1,07 7,53 0,57 |150,60| 8,67 | 1,16 | 0,15 | 23,20 | 1,62 | 301,6 | 79,27
17 184,00 117 2,45 8,62 0,62 |172,40| 11,5 | 5,09 | 0,47 | 101,80 | 7,13 | 1323,4| 21,11

Ilpumeuanus: V, m-st — CKOpPOCTh JIBMXKCHHS TOYKH B IPOCTPAHCTBE (M-c‘l); a, ms?— YCKOPCHHUE IBHUAKCHUS
ToukH B 1pocTpancTie (M c?); F, kgm-s? — cuna, pa3BupaeMas KOHEYHOCTBIO (KIM*C™ 2)

KoppensuvonHbiii  aHanu3 HeUpoauHAMU-
YECKHX M OHOMEXaHWYECKUX XapaKTEPUCTHK
CBUJCTENBCTBYET O HaaWMuWe CpemHed u
BBICOKOM JIOCTOBEPHON B3aMMOCBSA3U MEXKITY
MOKa3aTeNIMA PabOTBI HEPBHON CHCTEMBI H
onomexanuku Oera (tabn. 6). [loarBepamnocsh
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MIPENIOJIOKEHUE, YTO CHIILHBIA THUI HEPBHON
CUCTEMBI CHOPTCMEHKH (IO JIaHHBIM TecTa
lynpTe, TecTaM Ha CJIOXHYIO CKOpPOCTh
peakIuy B pexrMe 00paTHOM CBSI3M) SIBISIETCS
OJTHIM 3 (hakTopoB CITIOCOOHOCTH
CHOPTCMEHKH TOAJICPKUBATh MaKCUMAIILHYHO




CKOpPOCTb ~ Ha  JUCTAHIUH  JIOCTaTOYHO
JUTUTENIbHOE BPeMsl, He CHIDKas ee Ha (DUHUIIE.
Hcxonss w3 TONYYCHHBIX JaHHBIX, MOXHO
clieNnaTh BBIBOJ, YTO TOHMCK KOMIICHCATOPHBIX
MEXaHU3MOB HapYIICHHs 3PUTEIBHON (PyHKIUH
o0cieyeMoil CIIOPTCMEHKU CIIEyeT UCKaTh B
ee HanboJiee CUIIBHBIX CTOPOHAX, OTIHYAIOIINX
ee OT JpyrHX CIPHHTEPOB AHAJIOTMYHON
kBanmuukamuu. OIHUM U3 TaKuX pPE3epBOB
MOKET OBITh CHJIBHBIA THIT HEPBHOH CHUCTEMBI,
KOTOpBIIl ~ sIBIsICTCS OAHUM U3  (pakTOpoB
CIIOCOOHOCTH MOAJCPKAHUS JITUTEITBHOE BPEMsI
MaKCHUMaJIbHOW ~ CKOPOCTH Ha  JUCTAHIIUH.
[To3TOMYy COBEpIICHCTBOBaHHE OHOMEXaHHUKH
Oera myTeM aKIeHTa Ha paboty
KHHECTETUYECKOrO aHalM3aTopa MOXKET [aTh
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yBeIMYEHNE CKOPOCTH Ha [UCTAHINA C ee
coXpaHEeHHEM TpakTudecku o ¢uramma. To,
YTO KacaeTcs CIyXOBOTO aHaluzaTopa, To,
0€3yCJI0BHO, OH TaKke TpPeOyeT COBEpPUICHCT-
BOBaHMsSI, XOTS B Ka4eCTBE KOMIIEHCATOPHOI'O
MEXaHW3Ma 3pUTENbHOW NUCHYHKIMH  Ha
MOMEHT 00CIIeZIOBaHUS CIIOPTCMEHKH €Tr0 POJIh
He BbIBIsIeTCA. IlOCKOJNIBKY HEWpOIWHAMHU-
YECKHUE IIOKA3aTeNu SIBISIIOTCS BPOXKIACHHBIMU
XapaKTepUCTUKaMu W c1ab0  MOAJAr0TCs
Pa3BUTHIO, TO HaWOONBIIUN YIOP CIEIyeT
JenaTh B T€ CTOPOHBI, KOTOPHIC IPEBBIMIAIOT
CPEIHECTATUCTHUCCKUE  JaHHBIC,  SBIISTIOTCS
CIWJIBHBIMH CTOPOHAMH CHOPTCMEHA, a 3HAYHT,
MOFYT 6I>ITL pe3epBOM IS ITIOBBIIIICHUA
CIIOPTHUBHOTO PE3yJIbTATA.

Tabmuma 6

B3auMocBsi3b HelipoAMHAMMYECKUX U OMOMeXaHMYeCKHUX MoKa3aTeseil JJTUTHON CIOPTCMEHKH
¢ HApyLIeHHEeM 3peHus (MOKAa3aHbI TOJIbKO J0CTOBEePHbIe K03 puimenTnol koppeasuuu) (N=36)

4 ® K 2 ~ 2~ 2 =
B > o = A 2 A adD |lg R ag &~ =
=2 | B |gF |32 528|388 22| =25
= S 29| ¢ e FFoxl Eo- |80 g8 o=
5 5 & = o Eox 2 = X% Eox S 2 Qe
5 Q = = SH o = =l = S |o = = =2 B <
= g, % = E ~|E o ~25 8 gl © 25|93 8a& &35 =
g EL =l 28 |Z £ g T=EEl ocEE|E=EE 2 = ® =
3 =22 52 |503(5E85 22 5588 ¢ 5 5
& S %=l 8 g = 5&° 5& 5 H& 5| &9 2,
= s E g =9 S} 2 5062 0062 |25 9do - g Q>
= 20 8| = & = ESol8 EoQ|E8o0m =& o o
m g = = EE o Eo T |EEo x| B o9
5| 2 |RE |S25E c5EIF25E &8 &7
M m & o g E o E o 9 S
ber 60 M (C) 087 | 067* | 087 | 086 0,72** 0,827+ 0,78 | 077
ber 80 M (¢) 082%* | Q72** | 082*** | 0,78** 084> 0,77+ 089*** | 087**
Ber 100 M (¢) 0,77 065* | 077 | 082 0,84*** 084** | 085%** | 084>
Ber 120 M (¢) 0,76™* 068* | 076 | 081 0,827+ 083** | 083*** | 082*
ber 150 M (c) 0,74** 062* | 074* 0,78** 081*** 0,77+ 085*** | 084**
ber 200 M (c) 0,71** 053* | O71* 0,79** 0,86*** 0,76** 087** | 083**
MOMEHT JIOCTYDKEHHS
MaKCUMAJTBHOM cKkopocti Ha| 0,54 051* 054* 0,78** 054* 0,76** 057* 052*
muctann 100 M (M)
MOMEHT Havala CHIKEHIS
CKOPOCTH Ha JICTAHIAN 0,49* 0,48* 0,49* 067* 0,89*** 0,68* 091** | 087**
100 M (M)
YTOMBROTCHHOMCYCTABE | g | ggpr | oggx | O45* | 076 | 048* | 082 | 078%
py BeIHOCE Oepa (Tpaj.)
Z;ZO_T)’HO"“’M“‘CY"“‘B 052¢ | 0B0* | 052% | 086 | 0727 | 088 | 079 | 076%
Z/I TC'Oi'lze)HOCIOﬂHBH/I CycraB _0,54* _0’51* _0’54* 0’59* 0173** 0155* 0179** 0’78*k
V, komenbiii cycraB (mc-1) 053* | -051* | -053* 0,54* 0,74** 053* 082 | 0,77
a, Konenblii cycras (Mc-2) | 053* | 050* | -053* 0,56* 0,75** 0,54* 082 | 081**
F, (krvec-2) 051* | -049* | -051* 057* 0,79** 0,55* 077 | 0,75*

Mpumeuanus: I — cKOPOCTh JIBWXKEHHS TOUKH B MpocTpaHcTBe (M<cl); @ — ycKopeHHe JBMKEHUS TOYKH B
npocrpanctBe (M<c %); F — cuna, pasBuBaeMas KOHEYHOCTHIO (KIMc?); * — Ko3((UIMEHT KOppEJALUH
nocroBepeH npu p < 0,05; ** — koapunment xoppensiuun nocroseper npu p < 0,01; *** — xosppuuuent

Koppesiun foctoepeH npu p < 0,001
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Ucxons w3  MNONYYEHHBIX  JAHHBIX,
CIOPTCMEHKE ObUIM JaHbl PEKOMEHIALUHU II0
pasBUTHIO  (aKTOPOB, BIMSAIONIMX Ha €€
COBEpPILICHCTBOBAHNE TEXHHUKH Oera M KOTOpHIE
MOTYT CIYXHTh KOMIICHCATOPHBIMH MEXaHU3-
MaMH 3pUTENbHON ANCHYHKLINH:

1) Pa3BuTHe KHHECTETHYECKOTO  AHAIH-
3aropa 4epe3 IOBBILIEHHE KOHTPOJIS CO
CTOPOHBI HEPBHOM CHCTEMBI MOJIOKCHUS Tella B
MIPOCTPAHCTBE, pa3BUTHUA CIIOCOOHOCTH
NoJ/Iep>KUBaTh papHoBecue. OTHUM U3 CPEICTB
JOCTIDKEHHS 3TOTO PE3YJIbTaTa MOKET CIIYXKHUTh
YKPEIUIEHHE MEJKUX MBIII-CTa0MIN3aTOPOB
Ha [I03BOHOYHHMKE, B CycTaBaxX HIKHHX
KOHEYHOCTEW; COBEpIICHCTBOBAHUE KOOPJIHU-
HAllMM MBIIII-AaHTAarOHUCTOB. JTO MOXET OBIThH
obecrie4yeHo, HampuMmep, YHPaKHEHHUSIMH Ha
HeCTaOWIBHBIX TUIaTGOpMax, a TaKkKe IyTeM
ayTOF€HHOM M HICOMOTOPHON TPEHHUPOBKH,
YUUTHIBAs BBICOKYIO CHOCOOHOCTD
CIIOPTCMCHKHM K KOHUCHTpallMKM BHHUMAHUA
COIVIaCHO pe3yibTaTaM Tecra bypnoHa;

2) JanbHeiimee  pa3BUTHE  CKOPOCTHOI
BBIHOCIIMBOCTH, IOCKOJIBKY 3TO  SIBJISETCS
CUJIBHOM CTOPOHOM CHOPTCMEHKH, U HMEET
ONpeNeJICHHbI  pe3epB Ui Pa3BUTHS,
YUuTbiBagd €€ KHUHCMAaTHYCCKHUE U HeﬁpOILI/I'
HaMHUYECKHE OCOOCHHOCTH;

3) Pa3BuTHE B3pHIBHOH CHIIBI, MOCKOJBbKY
JaHHBIA IIOKa3aTeNb TaKKe CBA3aH C CHJION
HEpBHOW CHCTEMBl U SIBIISIETCS  CHJIBHOM
CTOPOHOH CIIOPTCMEHKH.

4) Vmop Ha BBIIIETIEPEUNCICHHBIE MOMEHTHI

JOJIXKCH HUBEJIMPOBATH cia0ble CTOPOHBI
CIIOPTCMCHKHN (OTHOCI/ITGHLHO HEBBICOKas
CKOpPOCThL pe€akKnuu Ha 3BYK, ,Z[J'IPITeJ'ILHI:IfI

MEPHUOA Pa3BUTHS MAKCUMAaJIbHOW CKOPOCTH Ha
JUCTAHIIMM) M CIYXHUTh KOMIIEHCATOPHBIM
MEXaHU3MOM HapyIIEHUs 3PEHUSI.

Pa3Butre B3pBIBHOW CHJIBI U CKOPOCTHOM
BBIHOCITUBOCTH SIBJIIETCSI OOIUM TpeOOBaHUEM
JUIsl TPEHUPOBKU CIPHUHTEPOB, OJHAKO MJIA
JpYyruX CHOPTCMEHOB MOXET ObITh Oonee
aKTyaJbHBIM JIEJIaTh YIOp Ha CTAapTOBBIN
PBIBOK, B CIydYasX, €CIIH 3TO SBJISETCI WX
CHIIBHOHN cTOpoHOW. OAHAKO B HAaIIeM CIydae
pa3BUTHE CKOPOCTH Ha IUCTAHIIMA COOTBETCT-

BYCT CHJIBHBIM CTOpOHaM CIIOPTCMCHKH,
KOTOpPBIC MOT'YT AaTb BO3MOXXHOCTbH YJIYUIIWUTHb
CHOpTI/IBHBIf/’I PE3yJbTAaT. OTHOCUTEIIFHO

pa3BUTUS B3PBIBHOM CHJIBI TakXe MOXKHO
OTMETUTh, HYTO JTO XapakTepHO IS BCEX
CIIPUHTEPOB, OIHAKO, BO3MOXHO, ISl IPYTHX
CIIOPTCMEHOB, Y KOTOPBIX MPEO0Iagar0T TaKue
KauecTBa, KaK BBICOKas PEAKTUBHOCTb, YIIOP
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CIIEJlyeT JejaTh Ha pa3BUTHE CKOPOCTHBIX
Ka4yecTB MPEUMYIIECTBEHHO IO CPaBHEHHUIO C
CWIOBBIMH. B Hamiem ciydyae CKOPOCTHO-
CWJIOBBIC KauecTBa, B YACTHOCTH, B3PHIBHYIO
CWIy CJEAyeT pa3BUBaTh C MPEUMYIIECT-
BEHHBIM aKIIEHTOM Ha CHJIOBOH aCIIeKT.

Crienyer OTMETUTh, YTO B TCUCHHE KOHIA
2015 roma — mepmoi moyoBuHEI 2016 roma
JIaHHBIC PEKOMEHJAIMKU ObUTH peali30BaHbl B
TPCHUPOBOYHOM TPOIIECCE CIOPTCMEHKH, W
MO3BOJIMIM  €H  YIYyYIIUTh  CHOPTHUBHBIN
pe3yiabTaT W CTaTh CepeOpsSHBIM MPH3EPOM
[Tapamummmansr 2016 rona.

OBCYXJIEHUE

HOJ’Iy‘IeHHBIe PE3YIbTAThI MMOATBEPpANIIN
BBIABUHYTYIO B  J@HHOM  HCCJIEJOBaHUU
TUIIOTE3Y, YTO Y AJUTHBIX CHPUHTEPOB CYIIECT-
BYyET BBICOKast B3aUMOCBSI3b MEXIY
HEeHpOAMHAMUYECKUME (DYHKIUSAME, OroMexa-
HUYECKUMH XapaKTEPUCTUKAMH M CKOPOCTHIO
Oera. [loaTBepauioch Takke MPEAIONOKCHHUE,
YTO y 3JIMTHOM CIOPTCMEHKH C HApYLIECHUEM
3peHHs] KOMIICHCATOPHBIE MEXaHHM3MBl MOTYT
MPOSIBJIATECSL HE TOJBKO Ha YPOBHE DPAa3BUTHUS
OTIENBHBIX aHAJIM3aTOPOB, a TAKXKE Ha YPOBHE
CBOICTB HEPBHOH CHUCTEMBI. bBBUIO IOKa3aHo,
4TO0 y 00CIenyeMOoil CHOPTCMEHKH B KayecTBE
KOMIICHCATOPHOI'O MEXaHU3Ma BBICTYIIACT
cuibHass HepBHasi cucrema. OIHAKO, BONPEKH
OKUJIaHUSIM, HE ObUIO BBISBJICHO KOMIIEHCATOP-
HOW (QYHKUMH CO CTOPOHBI  CIIyXOBOI'O
aHanmm3aropa. Bo3MOXXHO, 3TO CBSI3aHO C TeM,
4ro y 00clexyeMoil CIIOPTCMEHKH Havaio
YXyIIIaThCsl 3pEHHE B JOCTATOYHO 3PeoM
BO3pacTe, W KOMIICHCATOPHBIH MEXaHH3M CO
CTOPOHBI CJIYXOBOI'O aHalIM3aTopa HE YCIem
pa3sBuThcs. B To ke Bpemsa  aHanmu3
OMOMEXaHHUKHA Gera IIoKasajia HaJIM4yue
BO3MOKHOCTEN COBCPIICHCTBOBAHUA TCXHHUKU
IyTEM COBCPIICHCTBOBAHUA pa6OTBI KHHECTC-
THUYECKOTO aHaJIM3aTopa.

CornacHo Teoprn QyHKIHOHAIBHBIX CHCTEM
I1. K. Anoxuna [20], o0mryto cXeMy
B3aMMOCBSI3H CKOPOCTH Oera W BOCIPHSATHS
OKpYIKaroIIero NPOCTPAHCTBA MO>KHO
MIPEACTaBUTEL ciaeayromuM obpasom (puc. 10).
B 1eHTpanbHy0 HEPBHYIO CHCTEMY MOCTYMAOT
CUTHAJIBI OT MPONPHOPELENTOPOB MBI 00
WHTEHCUBHOCTH MBIILIEYHBIX COKpalieHuil. B To
e BpeMsl B LIEHTPAJIbHYI0 HEPBHYIO CHCTEMY
[OCTYNAOT ~ CUTHAJBl  OT  3PUTEIBHOIO
aHanu3aTopa 00 OKpy)Kalomed oOCTaHOBKe.
bnaromaps »THM curHamam peryaupyercs
HampaBieHHe Oera, a TaKXe €ro CKOpPOCTb.



Eciun YCIOBHS OKpY>Karolen cpenbl
OTHOCUTENIFHO CTAaOWIIBbHBI, KaK, HaIpUMep, Ha
0eroBoil TOpPOKKE, OPraHU3M COCPEIOTauNBAET
yCUJIMS HCKIIIOYMTENBHO Ha CKOpocTh Oera.

Ecnin xe ycnoBus oOKpyxkaromed —cpemabl
MEHSIOTCS, KakK, Hampumep, Npu Oere 1o
MEPECEYCHHON  MECTHOCTH, B  Pa3IMYHBIX

HOTOJTHBIX YCIIOBHUSIX, CKOPOCTh W HAIpaBIICHUE
Oera BapbHpyeTCSI.

B Tom ciyyae, korma wuH(poOpManus OT
3PUTEILHOTO aHAU3aTopa HEAOCTATOYHA, YTO
IOPOUCXOJUT B  CIy4ae HEIOCTATOYHOCTH
3pUTENBHON  (QYHKIMM, B MO3T€ AaKTHUBH-
3UpYeTCsl CHTHAJIHM3alMs 00 ONMAcHOCTH NpH
Oere W3-3a HEIOCTATOYHOCTH HH(pOpPMANUU 00
okpyxatomem mpocrpanctee [21] (puc. 10).
BcernesicTBre 3TOr0 MpoMCXOIUT OJIOKHpPOBAHUE
nporecca pa3BUTUS MaKCUMAaIbHOW CKOPOCTH
HEepPEeMEICHNS, YTO OTPHUIATEIFHO CKA3bIBACTCS
Ha CIIOPTHBHOM pe3ynbrare. Jlerkoarieram c
HapymI€eHUEM 3pCHUSA TAKEICC, UCM 3J0POBLIM
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CIIOPTCMEHAM, pa3BUThH MaKCUMAaTbHYIO
CKOpOCTh Oera m3-3a OJIOKUPOBKH CKOPOCTH CO
CTOPOHBI LIEHTPAJILHONH HEPBHOM CUCTEMBI.

YacTuuHOE WM TOJHOE pelIeHHE AaHHOU
npoOJeMbl JIKUT B aKTHUBH3ALWU KOMIICHCA-
TOPHBIX MEXaHU3MOB TIPH HEIOCTATOYHOCTH
3pUTENBbHON (PyHKITHH.

B kauecTBe KOMIICHCATOPHBIX MEXaHH3MOB
MOJKET BBICTYNATh MOBBIIIEHHOE BOCIPHITHE
CHUTHAJIOB OT CIYXOBBIX pELENTOpPOB, OT
MPONPUOPELIENTOPOB MBIIII, MOTYT B OOJbILEH
CTETICHH, 4YeM Y 3J7I0POBBIX CIIOPTCMEHOB
pa3BUBATBCS TaKHWe CHENU(PUUECKHE YYBCTBA,
Kak «JIYBCTBO JOPOXKKH, «9YBCTBO
AUCTaHoumw» W J4p. OTH  CHUTHAJIBI MOT'yT
MOJTHOCTBIO ~ MJIM  YacTUYHO  OJIOKMPOBATh
cUrHaisl 00  OMAacHOCTH, CBSI3aHHBIE  C
HEJIOCTATKOM 3pHUTENbHOM HHGpOpMANUH, |
obOecneunBaTh CKOPOCTh Oera, XapakTepHYIO
JUIE BO3MOXKHOCTEH JBHIaTENBHOTO armapaTta
(puc. 10).

HeHTpaJ'ILHafI HCPBHAAg CUCTCMa

Curnai 00 OacHOCTH B CBS3U
C HEJOCTAaTKOM I/IH(l)OpMaL[I/II/I

\

CurHain o CHIDKEHHUH OTIaCHOCTH B
CBSI3H C HAIMYHEM JOTIOJHUTEILHOM
nHpOpPMALUT

Henocrarox nrpopmanim 06
OKpYIKaIoIIel 00CTaHOBKE

1

Hapymenue 3putensHoOi QyHKIMN

Pa3Butne KOMIICHCATOPHBIX MEXaHU3MOB 4Y€PC3
AKTUBU3AIUIO JPYTUX CUTHAJIBHBIX CUCTEM

\\/

Honnep>xanue ckopoctu dera

Puc. 10. Cxema KkoMIeHCAIIUN HETOCTATOYHOCTH (PYHKIUH 3PUTEIHHOI0 aHAIN3aTOpa
MPH PeryJsiiiui CKOPOCTH U HATIPABJIEHHs 6era B 3aBUCUMOCTH OT 3PUTEILHOTO
BOCIPUSITHSI OKPYKAIOIIEr0 MPOCTPAHCTBA (MCTOYHUK: PUCYHOK ABTOPOB)

Ilpu pa3BuTMH  TCUXO(HU3MOTOTHUECKUX
GYHKIUH, XapakTepHBIX JJIsi KOHKPETHOTO
4enoBeka, OyayT pa3BUBaThCs KOMIIEHCATOP-
HBIE MEXaHU3MBbI JUIsl YMEHBIICHHUS HEIOCTaTKa
3pUTENBHOTO aHanmu3aTtopa. s 3Ttoro Heoo-
XOIAMMO BBISIBJIGHHE MCHUXO(U3UOIOIMYECKUX
(aKTOpOB, CBSI3aHHBIX CO CKOPOCTHIO Oera [21].
DTO [acT BO3MOXHOCTH 0Oosee TITyOOKOro
HNOHMMaHUS MEXaHW3MOB PETYJSIIUN CKOPOCTH
Oera y Immomel ¢ OrpaHUYCHHON 3pHUTEIBHOMN
¢ynkumeir u Ooyiee ONTHMAaIBHOTO MOAOOpa
CpeICTB W  METOJOB MpHU  IOCTPOCHUH
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TPEHUPOBOYHOIO0 IIpoLEcca CIPUHTEPOB C
HapylieHneM  3peHus.  Hampumep, 1npm
BBIPA)XCHHON MOJBUKHOCTH HEPBHOU CUCTEMBI,
IIpY  BBICOKOM CKOPOCTHM PEAKLUUU LEJIECO-
00pa3HO AenaTh YHnop Ha pa3sBUTHE CTapTOBOMN
CKOPOCTH, Ha Pa3BUTHH CIIOCOOHOCTH U3MEHSTh
CTEIIEHb HANPSDKEHUS M PacciabieHHs MBIIIL.
IIpu BeIpakeHHOU CUJIE HEPBHOM CUCTEMBI €CTh
CMBICI KOHIICHTPHPOBATbCA HA IOANCPKaHUU
CKOPOCTH Ha JIWCTaHIWH. Pa3BUTHE CHIBHBIX
CTOPOH CHOpPTCMEHa JacT JOIOJIHUTEIBHYIO
nHPOPMALIMIO LIEHTPAIbHOW HEPBHOHM cHUCTEMeE
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0 TIEPEMEUICHUH CIIOPTCMEHA, B pe3yJbTaTe
yero OynmeT OJOKHpPOBATHCS CHTHAIM3ANUS 00
OMAacHOCTH M3-3a HEJOCTaTOYHOCTH 3PHUTEINb-
HOT'O aHajJM3aTopa, W CKOPOCTH Oera CHOpT-
CMeHa He OyIeT CHU)KAThCS.

BbIBO/IbI
1. IlokazaHo, 49TO oOciemyemast
CHOPTCMEHKA ABTISIETCS HETUITUYHBIM

CIIPUHTEPOM C TOUYKU 3pEHHS CBOMCTB HEPBHOM
CUCTEMBI, Pa3BUTH U MOAJEPKAHUS CKOPOCTH
Ha AMCTaHLUH, HEKOTOPHIX OMOMEXaHHYECKHX
xapakTepucTuk Oera. CKOpOCTh, JOCTHTaeMast
CHOPTCMEHKOI], HECKOJIBKO ~ BBIIIE  TIO
CpPaBHEHHIO C  JOpyTMMH  CIIOpTCMEHAMHU
aHAJIOTUYHON KBalM(UKaUK, OIHAKO BpeMs
JOCTHIXCHU A u BpeMA COXpPaHCHUA
MaKCHUMaJIbHOM CKOPOCTH BBIIIE 10 CPABHEHHIO
C JOpYyrUMH CIIOPTCMEHAMH AaHaJOTMYHOMN
KBaTM(hUKALINH.
2. BrisBieHo, 9TO obcnemyemast
CIIOPTCMCHKaA ABJISICTCA MpeaACTaBUTCIIEM
INOABMKHOI'O H  CHJIBHOI'O THIIa HepBHOﬁ
cucteMbl. CHUJIBHBIA THI HEPBHOW CHCTEMBI
CIIOPTCMEHKH II03BOJISIET €W IOANEp KHBATh
0oiee BBICOKYIO CKOPOCTh Ha AWUCTAHIUH IO
CpPaBHEHHIO C JIPYTMMH CHOpPTCMeHaMu Oolee
JUTUTEIHHOE BPEMSI, YTO MOKHO paccMaTpUBaTh
KaKk IOTeHUManbHBIM pe3epB. He BbiBIEHA
pPOJb CIYXOBOI'O aHajuM3aTopa Ha MOMEHT

oOciiesioBaHHsT  CIIOPTCMEHKM B KadyecTBe
KOMITGHCATOPHOT'O ~ MEXaHHU3Ma  3PUTEIbHOMN
JUCYHKIHN.

3. BriBieno HaJIM4ue HEOOJIBIIOM

HEPaBHOMEPHOCTH HW3MEHEHHUS CKOpPOCTH U
YCKOPEHHUs] JABW)KEHHSI TOJICHOCTOIHOTO U
KOJICHHOTO CYyCTaBOB, HaOIOJAIOMIecs B
HEKOTOPBIX IlIarax MpH OMyCKaHUM KOHEYHOCTH
mmocJie BeIHOCA Oempa.

4. KoppensiunoHHBIA aHamu3 HeHpoanHa-
MHUYECKUX ¥ OMOMEXaHUYECKUX XapaKTEPUCTHK
CBUJETENBCTBYET O HalWM4ue CpeaHed U
BBICOKOM JJOCTOBEPHOW B3aUMOCBSI3H MEXIY
nokaszarensiMu paboThl HEPBHOH CHUCTEMBI H
O6momMexaHuku Oera.

CIHUCOK JIMTEPATYPbI

5. CogepireHcTBOBaHHE OMOMEXaHUKH Oera
MyTeM aklleHTa Ha paboTy KWHECTETHYECKOTO
aHaJIM3aTopa  MOXET  JaTh  YBEJIMYCHUC
CKOPOCTH Ha JUCTaHIMH C €€ COXpaHEHHUEM
MPAKTUYECKU A0 (PUHHUIIIA.
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HENPOJIUHAMIYHI KOMIIEHCATOPHI MEXAHI3MHY NOPYIIEHHS
30PY I BIOMEXAHIUHI IOKA3HUKMU BIT'Y ¥V EJIITHOI CHIOPTCMEHKH
B MMAPAJIIMIIIMCBKOMY CITPUHTI

Cagponos /. B., Qaiixa O. L., benosvopos 1. B., Ko3in C. B., Kozina K. JI.

Beryn. BuBueHHS KOMICHCATOPHUX MEXaHi3MiB 30poBOi MUCGYHKLII Mae BEJIMKE 3HAYCHHS SIK U CHOPTCMEHIB-
napajgiMIidIiB, Tak 1 Uil JTIOJCH, SIKi CTpaKAAloTh MOAIOHMMH PO3JaJaMu, OCOOIMBO y BHIAIKaX, KOJH IMOPYIICHHS
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aHaNI3aTOPIB BUHHUKIM B 3pUIOMY Billi, 1 IPUPOJHI aJanTaliifHi MeXaHi3MH He BCTUIJIM BKJIIOYUTHCS B IPOIECI POCTY i
PO3BUTKY OpTraHi3My.

Meta poGoTn - Ha OCHOBI aHamizy 0lOMEXaHIYHHMX XapaKTEpHCTHK Oiry i IOKa3HWKIB HEHPOAWHAMIKM BHSBHTH
MOTCHLIHHI KOMIIEHCATOPHI MEXaHi13MU OPYILIEHHS 30PY Y €IITHOI CHOPTCMEHKH B MapaliMIiCEKOMY CIPUHTI.

Marepian i MeTonu. Y I0CHiKeHHI B3sUla y4acTh CIIOPTCMEHKA BHCOKOI KBautiikaril, sika CrerianizyeTbest B Oiry
Ha KOPOTKI AUCTaHIIi i cTpuOKax B JOBXHHY cepell CHOPTCMEHIB 3 BajaMu 30py (kareropis T12). Bynu npoanamizoBani
IHAMBIAYyaTbHI O0COOMMBOCTI MCHXO0(i310JIOTIYHOTO CTaHy, pe3yabTaTH B Oiry Ha 60, 80,100, 120, 200 M i BH3HaueHi
OiomexaHiuHi xapakrepuctuku Oiry Ha 100 M. Bceporo Oymo mpoBeneHo 36 cepiif BUMipIOBaHb KOXHOTO IOKa3HHKA
MPOTATOM 5 MiCSIIIB.

Pe3syabsTaTn. [TokasaHo, 0 CIOPTCMEHKA € HETUIIOBHM CIIPUHTEPOM 3 TOUKH 30pY BIACTHBOCTEH HEPBOBOI CHCTEMH,
PO3BUTKY 1 WIITPUMKH INBUJIKOCTI Ha JHUCTaHNIi, AESKMX OloMeXaHIYHHMX XapakTepHcTHK Oiry. OOcrtexyBaHa
CHOPTCMEHKA € MPEICTABHUKOM PYXOMOTO 1 CHJIBHOTO THUILy HEpBOBOI CHCTEMH, IO JO3BOJSIE il MiATpUMYBaTH OiibII
BUCOKY LIBHJKICTh HA AUCTAHIII B MOPIBHSAHHI 3 IHIIMMH CIIOPTCMEHAaMH OLTBII TPUBAIMI Yac, [0 MOKHA PO3MIILAATH SIK
HNOTEHLIHHMIT pe3epB. He BusABIGHa pONb CIYXOBOTO aHANi3aTOpa HAa MOMEHT OOCTEeXKEHHS CHOPTCMEHKH SIK
KOMIIEHCAaTOPHOTO MEXaHi3My 30poBOi quc(hyHKI1. BUsABICHO HasABHICTh HE3HAYHOI HEPIBHOMIPHOCTI 3MiHH IIBUAKOCTI 1
MPUCKOPEHHS PYXY T'OMIIKOBOCTOIIHOTO 1 KOJIHHOTO CYyIJIOOiB, IO CIIOCTEPIraeThes B JEAKUX KPOKaxX MPH OIyCKaHHI
KIiHI[IBKH ITiCJI1 BAHOCY CTETHA.

BucHoBku. BusBIeHO BUCOKHI TOCTOBIpHHN B3a€MO3B&#39;30K MiK HEHPOTMHAMHYECCKHMH 1 GiOMEXaHIYHUMH
XapaKTePUCTHKAMU CIIOPTCMEHKH. YOCKOHAJICHHS OloMeXaHIKM Oiry NUIIXOM aKLEeHTYy Ha poOOTy KiHECTeTHYHOIO
aHaJi3aTopa MOKE aTH 301IbIICHHS IBUAKOCTI Ha AUCTAHIII 3 11 30epesKeHHAM MPAKTUIHO 10 (iHimLy.

K/TIOYO0BI C/IOBA: ctipuHT, MapajiMITi€els, 3ip, aaanrtaiis, HeipoarnHaMuka, 0ioMexaHika
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NEURODYNAMIC COMPENSATORY MECHANISMS OF VISUAL
IMPAIRMENT AND BIOMECHANICAL INDICATORS OF RUNNING IN
AN ELITE ATHLETE IN THE PARALYMPIC SPRINT

Safronov D. V., Chaika O. 1., Belozerov I. V., Kozin S. V., Kozina Zh. L.

Introduction. The study of visual dysfunction compensatory mechanisms is of great importance both for the
Paralympic athletes, as well as for people suffering from such dysfunctions, especially in cases when analyzer disorders
occurred in adulthoodt, and natural adaptation mechanisms could not be included in the process of growth and
development of the body. The aim: to identify potential compensatory mechanisms of visual impairment in an elite athlete
in the Paralympic sprint based on an analysis of the biomechanical characteristics of running and neurodynamic
indicators.

Material and methods. A highly qualified athlete participated in the study, specializing in short-distance running and
long jump among athletes with visual impairment (category T12). The individual characteristics of the
psychophysiological state and the results in running for 60, 80,100, 120, 200 m were analyzed and the biomechanical
characteristics of the run for 100 m were determined. In total, 36 series of measurements of each indicator were carried
out for 5 months.

Results. It is shown that the athlete being examined is an atypical sprinter from the point of view of the properties of
the nervous system, development and maintenance of speed at a distance, some biomechanical characteristics of running.
The subject athlete is a representative of a mobile and strong type of nervous system, which allows her to maintain a
higher speed at a distance compared to other athletes for a longer time, which can be considered as a potential reserve. The
role of the auditory analyzer at the time of the examination of the female athlete as a compensatory mechanism of visual
dysfunction was not identified. The presence of a small irregularity in the change in the speed and acceleration of the
movement of the ankle and knee joints, observed in some steps when lowering the limb after hip removal, was revealed.
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Conclusin. Revealed a high reliable relationship between the neurodynamic and biomechanical characteristics of the
examined female athlete. Improving the biomechanics of running by focusing on the work of a kinestatic analyzer can
give an increase in speed at a distance while maintaining it almost to the finish.

KEY WORDS: sprint, paralympic, vision, adaptation, neurodynamics, biomechanics
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Clinical case

UDK 616-008.9:612.397]-056.7-07-06:616.127 DOI: 10.26565/2313-6693-2019-37-09

MANAGEMENT OF PATIENT WITH FAMILIAL COMBINED
HYPERLIPOPROTEINEMIA: ACASE STUDY

Babii O. H., Simonova I. V., Vasylenko O. O., Prylutcka K. Y., Meleshenko O. A.

Familial combined hyperlipoproteinemia is considered one of the most common genetic hyperlipidemias
in the general population with estimated prevalence 0.5 %—2.0 % of all inherited dyslipidemias. This disorder
frequently coexists with other metabolic diseases such as obesity, insulin resistance, hypertension, non-
alcoholic fatty liver disease. Association of hyperlipoproteinemia and type 2 diabetes mellitus can be
explained due to the fact, that familial combined hyperlipoproteinemia is caused by genetic variability,
including genes encoding the upstream transcription factor 1. The last regulates nearly 40 genes implicated in
lipid, lipoprotein and carbohydrate metabolism, as well as immune response. Polymorphism in the upstream
transcription factor 1 is strongly associated with dyslipidemia, impaired glucose tolerance, insulin resistance,
and type 2 diabetes mellitus. In this report on example of clinical case we want to pay attention of
practitioners to the problem of familial causes of hyperlipidemias, which leads to early onset of
atherosclerosis, cardiovascular disease, and, finally, to premature disability of the affected person. Because of
the frequent overlapping with the features of metabolic syndrome, this serious disorder is often not recognized
and treated timely.

Our patient was a 43 year old male, who was referred to the clinic with complaints of angina pain and
dyspnoea provoked by minimal physical exertion, palpitations, irregular heartbeats, lower extremities and
face oedema. At the age of thirty in the patient have developed type 2 diabetes mellitus, during last 7 years it
was insulin dependent, the course was severe, glycaemia was poorly controlled by the therapy. Also he had
essential hypertension Il grade. At the age of 37 years the patient suffered from ST-elevated myocardial
infarction, one year later occurred recurrent myocardial infarction. His family history was strongly positive
for atherosclerosis and cardiovascular disease, as well as type 2 diabetes mellitus. In laboratory testing the
fasting blood sample revealed a grossly lipemic serum, with total cholesterol level 17.75 mmol/L, very low
density lipoproteins 3.41 mmol/L, low density lipoproteins 13.64 mmol/L, high density lipoproteins
0.7 mmol/L. Diagnosis: «Familial combined hyperlipoproteinemia (Fredrickson type 2B). Acute coronary
syndrome: Unstable angina I1B. Postinfarction (STEMI 2014, 2015) cardiosclerosis. Essential hypertension
Il degree Il stage. Heart failure with left ventricular systolic and diastolic dysfunction, EF 36 %. IlI
functional class NYHA. Stage D AHA. Risk score 4 (very high).Type 2 diabetes mellitus, insulin dependent,
severe course. Non-alcoholic fatty liver, 2 degree. Nodular goitre | degree, euthyroid state» was established.
Management of this patient includes lifestyle modification and combined lipid lowering therapy in high doses:
rosuvastatin and choline fenofibrate. Unfortunately, in this case target levels of cholesterol and triglycerides
were not achieved: minimal level of total cholesterol was 12.29 mmol/L, and level of triglycerides was
41.48 mmol/L. Risk estimates based on risk charts, scores, or functions used in the general population,
probably grossly underestimate the real risk of this patient with familial combined hyperlipoproteinemia.
Coexistence of extremely high level of cholesterol and type 2 diabetes mellitus significantly aggravates and
advances each other's course, comparing with the isolated disorders.

KEY WORDS: dyslipidemia, familial combined hyperlipoproteinemia, cardiovascular disease, coronary
artery disease
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Dyslipidaemia refers to the high incidence
disorders. Approximately 29.3 %-53% of
adults have abnormal level of lipoproteins [1,
2].The majority of lipid disorders are acquired
through unhealthy lifestyles (obesity, inactivity,
alcoholism, etc.). Hereditary (familial) causes
are less common. High cholesterol and
triglyceride levels are associated with
cardiovascular disease (CVD) and coronary
artery disease (CAD) at an early age.

Familial combined hyperlipoproteinemia
(FCHL) is very frequent and is one of the most
common genetic hyperlipidaemias in the
general population with estimated prevalence
0.5%-2.0% of all inherited dyslipidaemias,
being the most common in patients affected by
CAD (10%) and among acute myocardial
infarction (MI) survivors aged less than 60
years (11.3 %). This percentage increases to
40 % when all the MI survivors are considered
without age limits [2]. However, because of the
peculiar variability of laboratory parameters
and lack of diagnostic criteria, this serious
disease is often remains undiagnosed and
untreated.

FCHL is characterized by:

a) increase in cholesterolemia and/or
triglyceridemia in at least two members of the
same family;

b) intraindividual and
variability of the lipid phenotype;

c) increased risk of premature CAD [3].

As recent studies have shown, FCHL is an
oligogenic disorder with variable penetrance
[4]. Frequently it coexists with other metabolic
diseases such as obesity, insulin resistance (IR),
type 2 diabetes mellitus (T2DM), non-alcoholic
fatty liver disease (NAFL), and hypertension
[5]. Consistent susceptibility loci have
beenmapped to chromosomes 1g21-23,
11p14.1-912.1, and 16g22-24.1 [6]. An
association of FCHL with the region in
chromosome 1g21-1923 [7, 8] has been
reported. This region includes several genes
which might contribute to FCHL phenotype,
including the upstream transcription factor 1
gene (USF1) [7]. USF1 encodes a transcription
factor, which regulates nearly 40 genes
implicated in  lipid, lipoprotein  and
carbohydrate metabolism, as well as immune

interfamilial
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response [4]. As reported Putt et al. (2004),
polymorphism in USF1 is strongly associated

with impaired glucose tolerance, IR, and
T2DM.
Herein we discuss the clinical case of

FCHL, a highly atherogenic disorder that
evidently led to premature disability and to
early mortality of the patient.

CASE REPORT

A 43 vyear old male complained of
retrosternal squeezing, burning pain, radiated to
the left arm and left part of the neck, provoked
by minimal physical activity (e.g. household
chores), sometimes at rest, required nitro-
glycerine intake (up to 7 td), diminished effect
of nitro-glycerine, dyspnoea, provoked by
walking ground level up to 100 m, palpitations,
irregular heartbeats, lower extremities and face
oedema.

From history of the presenting disease it is
known that in this patient about 10 years occur
blood pressure elevations (max
180/120 mm Hg, usual 130/90 mm Hg). At the
age of 37 years the patient suffered from ST
elevated Ml (STEMI) of left the ventricular
(LV) inferior wall, one year later recurrent
STEMI of the LV anterior wall, septum, and
apex occurred. It was recommended an
angiography, percutaneous intervention with
implantation of drug-eluting coronary stent; due
to economic reasons, the patient had refused
this procedure. Regular (3—4 times per year)
receive in-patient treatment with some positive
dynamics. However, despite regular out-patient
medication intake, the therapy effect is not
lasting. The current hospitalization associated
with deterioration that occurred during last
month: dyspnoea was progressed, angina pain
developed more often, physical tolerance
decreased, effect of nitro-glycerine diminished.

At the age of 30 years it was diagnosed
T2DM, during last 7 years it is insulin
dependent. The oral hypoglycaemic therapy
was switched to insulin due to myocardial
infarction. Course of the disease is severe,
compensation is not achieved, fasting plasma
glucose is within 13-17 mmol/L.

Also during last year the patient suffered
from diabetic foot and community acquired



pneumonia in lower lobe of right lung. For
diabetic foot he received conservative treatment
with improvement. Pneumonia had a protracted
course.

Drug history of the patient include:
bisoprolol 5mg od, ramipril 5mg od,
atorvastatin 80 mg od, aspirin 75 mg od,
clopidogrel 75 mg od, toracemide 5 mg od,
insulin human NPH 20 1U 2 td 8-00, 20-00,
insulin human 10 1U 3 td before meal.

The patient denies alcohol consumption.
During last 4 years the patient does not smoke,
but before he had smoked 2 packs per day
during 20 years (equals 40 pack-years).

His family history include: early death of
relatives in paternal line, proband's father
suffered from MI at the age of 44, and T2DM;
he died at the age of 62.

During physical examination it was noticed
that patient look older, than the passport age
and was slightly depressive. He was well
oriented to space and time. The patient's posture
was active. It was revealed central type of
obesity (BMI 35.8 kg/m?, waist circumference
146 cm, waist to hip ratio 1.23). Multiple
eruptive xanthomas were detected on the skin
of the trunk and extremities. Visible changes of
the neck shape were not detected, but during
thyroid palpation in the left lobe was revealed a
node =1 cm @. In the lungs to auscultation
occurred bronchial breathing, diminished on
basal parts. Peripheral pulses were regular and
weak. Apex beat was in 5" intercostal space
2 cm to the left of the left midclavicular line,
3 cm?, weak. Heart auscultation detected soft S1
on the apex and loud A2 sounds to auscultation,
diffuse systolic murmur (grade Il) at all points
was revealed. Abdomen was increased in size
due to subcutaneous fat, participated in
breathing actively; during palpation was soft
and nontender. Hepatomegaly (+3 cm) was
revealed, liver was soft and nontender to
palpation. Spleen was not palpated. Oedema of
the lower half of shins and foots occurred. Stool
and diuresis were not changed.

Blood tests revealed: hyperglycaemia
16.6 mmol/L, elevated HBAlc up to 11.9 %.
Fasting blood sample revealed a grossly lipemic
serum: total cholesterol 17.75 mmol/L, very
low density lipoproteins 3.41 mmol/L, low
density lipoproteins 13.64 mmol/L, high density
lipoproteins 0.7 mmol/L, triglycerides
71.35 mmol/L. Liver, kidney, and thyroid
function tests fell into normal ranges. It should
be noted, that all blood tests were standardized,
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because the serum was chyle and usual
estimation could not be performed.

Urine analysis detected glucose 170 mmol/L
and traces of protein.

Instrumental methods of examination
displayed the following changes. ECG revealed
postinfarction cardiosclerosis of the LV anterior
and posterior wall, apex. Transthoracic
echocardiography demonstrated dilation of all
heart chambers, hypertrophy of the LV, and its
posterior ~ wall  hyperkinesia,  decreased
contractility, EF 36 %, apical aneurism,
diastolic dysfunction of the LV 2 degree, and
signs of pulmonary hypertension 3 degree.
Thyroid ultrasound showed diffuse nodular
goitre, left lobe node 8.3 mm . Abdominal
ultrasound detected moderate hepatomegaly,
steatohepatosis, increased echogenicity of
pancreas. Chest X-ray revealed signs of venous
congestion, initial basal pneumofibrosis of both
lungs.

Based on findings mentioned above, final
diagnosis was established:

Main: Familial combined hyperlipopro-
teinemia (Fredrickson type 2B). Acute coronary
syndrome: Unstable angina IIB. Postinfarction
(STEMI 2014, 2015) cardiosclerosis. Essential
hypertension 1ll degree Ill stage. HF with LV
systolic and diastolic dysfunction, EF 36 %. 1l
functional class NYHA. Stage D AHA. Risk
score 4 (very high). Type 2 diabetes mellitus,
insulin dependent, severe course. Non-alcoholic
fatty liver, 2 degree.

Concomitant: Nodular
euthyroid state.

No specific clinical trials, guidelines, or
algorithms have been developed for the
management of FCHL. A reasonable initial step
in management of the patient with this
pathology includes controlled interventions
targeting modifiable cardiovascular risk factors,
such as smoking, alcoholism, overweight, and
obesity [9].

Evidence and recommendations regarding
management of specific risk factors in this
group of patients are insufficient and call for the
development of intervention-based evaluations,
aiming at describing the role and magnitude of
these treatments and their impact on lipid
profile and metabolic burden.

Management of this patient includes lifestyle
modification and  medication. It was
recommended for this patient to avoid smoking
and alcohol intake, to lower body weight, and
diet with reduced saturated and animal fats,

goitre | degree,
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simple sugars, sodium (less 6 g per day).
Medication include bisoprolol 5 mg od, ramipril
5mg od, rosuvastatin 40 mg od, choline
fenofibrate  135mg, aspirin  75mg od,
clopidogrel 75mg od, toracemide 5mg od,
insulin human NPH 20 IU 2 td 8-00, 20-00,
insulin human 10 1U 3 td before meal.

Therapy choices differ depending on the
type of mixed hyperlipidaemia a patient has.
However, fibrates are usually needed in
addition to statins. Statin-induced myopathy is
more likely in patients who are also taking
fibrates, so careful monitoring of side effects is
important.

Unfortunately, despite the lipid lowering
treatment, in this case target levels of
cholesterol and triglycerides were not achieved:
Minimal level of total cholesterol was
12.29 mmol/L, and  triglycerides  were
41.48 mmol/L.

Prognosis for this patient is unfavourable.
Ischemic heart disease and T2DM have
developed in young age, the course of disease is
progressive, symptoms are poorly controlled.

Risk estimates based on risk charts, scores, or
functions used in the general population,
grossly underestimate the real risk in this
patient with FCH. Coexistence of extremely
high level of cholesterol and T2DM
significantly aggravates and advance each
other's course, comparing with the isolated
disorders.

For practitioners it is advised:

* monitoring the therapy not only by
laboratory tests, but also by evaluating other
instrumental and  clinical markers  of
cardiovascular disease;

» following the theory of «the lower, the
better», treating these patients in order to reduce
their cholesterolemia and triglyceridemia to the
best goals suggested by the international
guidelines  for  cardiovascular  diseases
prevention, in association with a rigid control of
all associated risk factors;

» screening family members of patients
with FCH is the most effective option for early
detecting cases across the whole population and
prevention of CVD and CAD.
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BEJEHHSA MAIIIEHTA 3 CIMEMHOIO KOMBIHOBAHOIO T'TITEPJIIITIAEMIEIO HA
IMPUKJIAAI KIITHIYHOT'O BUITAJKY

Badbiu O. I'., Cimonosa €. B., Bacunenxo O. O., Ilpunyyvka K. I0., Menewenko O. A.

CimeitHa xoMmOiHOBaHa TiNepIimieMis HaJIEKUTh 1O HAWOIIBII TOMIMPEHUX CHAJAKOBHX ITOPYIICHb

JimigHOro OOMiHY y 3aranbHiil momyssmii. Po3moBcromkeHicTs manoi matosorii craHoButh 0,5 %-2,0 %
cepel BCiX CHaJKOBUX AMcHimigemiil. JlaHe 3axBOprloBaHHs 3a3BWYail mepedirac y KoMmOiHAIlii 3 iHIIMMH
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HNOPYIICHHSIMH METa0Ooli3My, TaKUMH SIK OXXUPIHHS, IHCYJIIHOPE3UCTEHTHICTh, HEaJKOI'OJIbHA >KUpPOBa
xBopoOa IeuiHKW, Ta TinepTeHsiero. lloeqHaHHs TrinmepinonpoTeiHeMii Ta IYKpOBOTO Iiadery 2 THILy
MOSICHIOETBCSL TUM, IO NMPUYHMHOIO CIMEHHOI KOMOIHOBaHOI rimepiinijieMii € crajkoBa BapiaOesbHICTh T'eHiB,
30KpeMa THX, [0 KOAYITh Upstream transcription factor 1. OcraHHiii, B CBOIO 4epry, KOHTPOITOE 0a13bK0 40
TCHIB, sSKi TOB’sA3aHi 3 OOMIHOM IMidiB, BYIJICBOJIB, a TaKOX 3 IHTCHCHUBHICTIO IMYHHOI BIIIOBIII.
Iomimopdizm upstream transcription factor 1 ticxo moB's3anuii 3 AU AEMI€I0, TOPYIIIEHHSIM TOJIEPAHTHOCTI
JI0 TIIFOKO3H, IHCYIIIHOPE3UCTEHTHICTIO, I[YKPOBUM iabeToM 2 Tuiry. Uepes3 cXO0XKICTh MPOSBIB METaOOIIYHOTO
CHHIpOMY 1 ciMeliHOi KoMOiHOBaHOI TinepiimigeMii, 4acTo Ie cepiio3He MOpYIIeHHs OOMIHy JiMifiB He
BUSIBIISIETBCSL 1 HE JIKYETHCS CBO€YAcHO. Y MHaHIM cTarTi, Ha NMPUKIAAl KIIHIYHOTO BHUMAAKY, MM XOYEMO
3BEPHYTH yBary NpakTHKYIOUMX JiKapiB Ha MpoOjeMy reHeTHYHO OOYMOBJICHHX HPUYUH JUCIIMiJAEeMii, 110
NPU3BOJATE 10 PAaHHBOTO PO3BHUTKY aTepOCKIEpo3y W CepLeBO-CYAMHHUX 3aXBOPIOBAaHb 1, BPEIITi, N0
nepenr4acHol BTpaTH Mpane3jaTHOCTI MalieHTa.

Ham narienT, yonoBik 43 poku, OyB HampaBJieHHWH 10 JIikapHi 31 ckapramu Ha Oinb y AUISHII cepus Ta
3aJUIIKY PY HE3HaYHUX (DI3MYHUX HaBaHTAKEHHSX, CEPLEOHTTS, nepedoi y poOOTi ceplsi, HAOPSKU HIDKHIX
KIHIIBOK Ta 00nuyus. Y TPHAUATHPIYHOMY Billi OyJIO IiarHOCTOBaHO IyKpoBHH aiaber 2 Tumy. IIpoTsirom
OCTaHHIX 7 POKiB AiabeT IHCYIIHO3aJeXKHUH, epedir XBOpoOu TSHKKHH, 3a IOTIOMOTOI0 Tepamii He BIAaeThCs
JOCSITTH LIJIbOBOTO piBHS IIIOKO3M. [IpoTarom 10 poKiB Mali€HT TakoX CTPAXKIAE B €CCEHIaIbHOI
rinepreHsii TpeTboro crymneHto. Y Biui 37 pokiB xBopuil nepeHic Q-No3uTHBHUM iHpapKT Miokapaa. Yepes
piK po3BHBCs MOBTOpHUH iH(papkT miokapaa. CiMeliHMIi aHaMHe3 OOTSDKEHHH 110 JIiHIT OaThbka pO3BUTKOM Y
MOJIOJIOMY BIlll aTEepOCKIIEpO3y Ta CepleBO-CyJMHHUX 3aXBOPIOBaHb, a TakoX niaberom 2 Tunmy. B
JMa0OpaTOPHUX JIOCTIDKEHHSX BHUSBICHI 3HAYHUH Xije3 CHpPOBaTKM HaTLIeceple: 3aralbHUi piBeHb
xonectepuny 17,75 MMou/n, JiNOmpoTeinu Ay’e HU3bKOI IUIBHOCTI 3,41 MMOJB/J, JIMOMPOTEINUd HU3BKOT
mripHOCTI 13,64 MMOJB/J, JMONPOTEind BHUCOKOI miibHOCTI 0,7 MMOIB/1. TakoX BiI3HAYABCSA BHCOKHIA
piBenb riikemii mo 16,6 mMmouss/n. Ha mincraBi BuIEeBKa3aHMX 3MiH BCTaHOBJIEHO JiarHo3: «CimeiiHa
koMmOiHOBaHa rimepiimigemis (tun 2B 3a @penpikconom). 'ocTpuil kopoHapHHMH CHHIpOM: HecTadibHA
creHokappist 1IB. Iloctindapkrauit (Q-no3utuBHui iHpapkT Miokapaa 2014, 2015) xapaiockiepos.
Ecenuiansha rineprensis Il cranii 11l crynens. CeprieBa HeJOCTaTHICTh 3 CHCTOJIYHOIO Ta JiaCTOJIYHOIO
muchyukiiero ggiBoro nutyHouky, ®B 36 %. Il ¢dyskmionansuuit kiac NYHA. Cragin D AHA.
KapnioBackymsipauii pusuk 4 (myxe Bucokwii). IlykpoBuil miaGer 2 Tumy, IHCYTIHO3AJICIKHHUMA, TSKKHIA
nepeObir. HeasnkoronbHa upoBa XBOpoOa mediHk, 2 cryneHs. BysmoBuii 300 1 crymneHs, eyTHpeoinHHi
cran». JlikyBaHHS LBOTO TAI[lEHTa BKJIIOYAIO MOAUDIKALi CrIoco0y JKUTTS Ta BHCOKI JI03M
rinoJimiJeMiYHUX MpenapariB: po3yBacTaTuH 1 xojiHodeHnodiopar. Ha sxanb, 1ib0BI PiBHI XOJIECTEPUHY i
TPUTIILEPUAIB He OYJIM NOCSITHYTI: MiHIMAJIBbHUN PiBEHb 3araJIbHOIO XOJIECTEPUHY CTaHOBUB 12,29 MMOIIB/1,
a Tpuriinepunis — 41,48 mmone/a. Orinka pusnky, 3acHoBana Ha mikaimi SCORE, 1110 BUKOPHCTOBYETHCS B
3arajibHIf MOMYJAIfil, 3HAYHO HEOOIIHIOE PEAbHUN PHU3UK CEPIECBO-CYAMHHOI CMEPTHOCTI y TAIi€HTa 3
ciMeitHOI0 KOMOIHOBaHOW TimepJimigemiero. [loeqHaHHS HAA3BUYAHHO BHCOKOTO DPIBHS XOJECTEPHHY Ta
I[yKpPOBOT'O JliabeTy 2 TUITy 3HaYHO OOTSIKYE XiJ] OIMH OJTHOTO, Y TIOPIBHSIHI 3 130JbOBAHUMH ATOJIOTISIMH.

KJIFO490BI CJIOBA: pucninizemis, cimeiiHa KOMOIHOBaHa TrimepiimigeMis, CepLEBO-CyIUHHI
3aXBOPIOBAHHSI, ilIIEMi4Ha XBOpoOa cepiist
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BEJEHUE NALIMEHTA C CEMEMHON KOMBUHUPOBAHHOM 'MIEPTUIIUAEMUEN
HA MMPUMEPE KJIMHUYECKOTO CJIYYAS

Baoui O. I'., Cumonosa E. B., Bacunenko O. O., Ilpunyuxaa K. 0., Menewenxo E. A.

CemeliHass KOMOMHUpOBaHHAsh THUIEPIMIIMAEMHs OTHOCHTCS K Hamboiee pacnpoCTpaHEHHBIM
HACJIeICTBEHHBIM HapyIIEHUSM MeTabonu3Ma JMIUAOB B o0Iel momyasuuu. PacpocTpaHeHHOCTh JaHHOM
naronoruu coctasiser 0,5 %-2,0 % cpenu Bcex HACIEIACTBEHHBIX AucCIUNUAeMuid. lanHHoe 3aboneBaHue
YacTO MPOTEKaeT B KOMOMHAIMM C JPYIrMMH METa0OJIMYECKHMMH HApyLIICHUSAMH, TaKUMU KaK OXKHPEHHE,
UHCYJIMHOPE3UCTEHTHOCTh, HEAJIKOTOJIbHAs JKUpoBas Ooje3Hb ImedeHHd, U rumepreHsueil. CouderaHue
THIICPJIMIIONPOTEMHEMUN W CaxapHOro auadera 2 Tuma OOBACHSETCS TEeM, 4YTO NPUYMHON CeMeiHOM
KOMOMHUPOBAaHHON THMHEPINIHUICMUN SIBISCTCS HACIEICTBEHHAs BapHa0EIbHOCTh T'€HOB, B YaCTHOCTH
Koaupyroumx Upstream transcription factor 1. Tlocnennuii, B CBOIO ouepeb, KOHTPOIUPYET 0Koio 40 reHOB,
KOTOpBIE CBS3aHBI C METa0OIM3MOM JIMIHIOB, YIJIEBOJIOB, a TaK)Ke C MHTCHCUBHOCTHIO HIMMYHHOTO OTBETA.
[Momumopduam upstream transcription factor 1 tecHo cBsi3aH ¢ HapyIICHHEM TOJCPAHTHOCTU K TIFOKO3E,
MHCYJMHOPE3UCTEHTHOCTBIO W caxapHbIM jauabetom 2 tuna. [lo mpuymHE CXOJCTBa NPOSIBICHUM
METabOoJIMYECKOTO CUHAPOMA M CeMEHHOW KOMOMHMPOBAHHOM THIEPIMITUIEMHH, 3a4aCTyl0 3TO CEphe3HOE
HapyleHUe JUMNUIHOTO OOMEHa CBOEBPEMEHHO HE pacllo3HaeTcss M He JjednTcs. B naHHOM crathe, Ha
npuMepe KIMHUYECKOTO ciydas, Mbl XOTHM OOpaTHTh BHUMAaHHE NPAKTHKYIOUIMX Bpaded Ha mpobiemy
TEHETUYECKH OOYCJIOBJICHHBIX MPUYMH IUCIUIUICMUH, NPUBOIIMX K PAHHEMY Pa3BUTHIO aTepOCKIIepo3a,
Cep/ICYHO-COCYANCTHIX 3a00I€BaHM 1, B UTOTE, K IIPEXKIEBPEMEHHOH yTpaTe TPyI0CIOCOOHOCTH AlUeHTa.

Ham manuenT, Myskunta 43 rosa, ObL1 HanpasiieH B OOJIBHUILY C jkanobamu Ha 00Jb B 00JacTH cepaua u
OJIBIIIIKY TP HE3HAYUTEIbHBIX (DU3UUECKUX HArpys3kax, cepaucOueHue, mepedou B pabore cepala, OTCKH
HIDKHUX KOHEYHOCTeH M nia. B TpuanaruneTneM Bo3pacte ObUI IMarHOCTHPOBAH caxapHbIil nuaber 2 Tura,
B TEUSHHE MOCIIEAHUX 7 JIeT [uabeT WHCYJIMHO3aBUCUMBIH, TeUueHHe OOJIE3HH TSDKEJIOe, C MOMOIIBIO Tepariu
HE yJlaeTcs AOCTUYb IEJIEBOTO YPOBHSA INIIOKO3BI. ITalMeHT Takxke cTpajaeT ICCEHIMAIbHON THIIepTeH3UeH B
teuenue 10 yer. B Bo3pacte 37 nmer 0osbHO# mepeHec Q-mo3uTHUBHBIA HMHGbApKT MHOKapna. Yepes roj
pa3BwICS TOBTOPHBIM MH(apkT Muokapaa. CeMeHHBIH aHaMHE3 OTATOIICH MO JIMHUM OTIA Pa3BUTHEM
aTepOCKIIepO3a U CepACYHO-COCYUCTHIX 3a00JIeBaHMM, a Takke JuabeToM 2 TuMa B MOJIOJOM Bo3pacre. B
abOPaTOPHBIX HCCIENOBAHUSAX OOHAPY)KEHBI 3HAYUTENILHBIN XWJIe3 CHIBOPOTKM HATOMIaK (OOIHN YpOBEHD
xonectepuHa 17,75 MMOIIB/N, JUMOMPOTEUABI OYCHb HHU3KOW IUIOTHOCTH 3,41 MMOJIB/NI, JHMITONPOTEHIBI
HHU3KOH TUIOTHOCTH 13,64 MMOIB/N, JUIIONPOTEUIbI BHICOKOW MIOTHOCTH 0,7 MMOJIIB/IT), BBICOKHH YPOBEHB
riaukeMun a0 16,6 MmMoib/n. Ha ocHOBaHMM BbIlIEyKa3aHHBIX M3MEHEHHH yCTaHOBJEH nuarHo3: «CemelHas
KoMOuHHpoBaHHas runepiunuaeMus (tun 2B mo ®penpuxcony). OCTpeIi KOPOHAPHBIH CHHIPOM:
HecrabuibHass cteHokapnaust 1IB. Tloctundapkrhbiii (Q-no3utuBHBIN uHbapkT Muokapaa 2014, 2015)
Kapauockiepos. JcceHnmanbHas runeptensus III cramum 11 cremenu. CepaedHas HENOCTATOYHOCTH C
CHUCTOJMYECKON U AMACTONMYECKOH nucdyHkuuen neBoro xenyaouka, @B 36 %. Il pyHkMoHANBHBIN KIacc
NYHA. Cragus D AHA. KapamoBackymnspHeii puck 4 (oueHb BbIcokmid). CaxapHblii amaber 2 Twia,
WHCYJMHO3aBHCHUMBIH, Tsxkenoe TeueHHe. HeanxoromnbHas sxupoBast 00Je3Hb II€YEHH, 2 CTENEeHHU. Y3JI0BOH
300 1 cremeHu, SyTHPEOHIHOE COCTOsIHUEY. JIleueHne NaHHOro MalueHTa BKIYaio MoauHkanuio odpasa
JKU3HH ¥ BBICOKHE J03bl THIIOIMITHIACMUYECKUX MPEMapaToB: po3yBacTaTuH U xoauHopeHopubOpar. K
COJKaJICHHIO, IIEJIEBBIE YPOBHU XOJIECTEPHMHA WM TPUIIIMIEPHUAOB HE OBUIM JOCTHUTHYTHI — MHHUMAJIBHBIN
YpOBEHb 001IIero xojecTepruHa coctaBmil 12,29 mmons/in, a Tpuraunepunos — 41,48 MmMounb/n. OnieHka pucka,
ocHoBanHas Ha mkaire SCORE, xotopast mpuMmeHseTcs B 00Ieil HOMyJ sy, 3HAYNTEIFHO HEIOOIEHUBAET
pPEANBbHBI PHUCK CEpPAEYHO-COCYIUCTOH CMEpPTHOCTH Y TMAalueHTa C CeMEHHOW KOMOWHHUPOBAHHOMN
runepiunuaemuei. CoueTaHue 4pe3BBIYaifHO BRICOKOTO YPOBHS XOJIECTEpHHA U CaxapHOTro amabera 2 THUMa
3HAYUTEIBHO OTATONIAET TeUSHHE APYT JIPYTa, TI0 CPAaBHEHUIO C M30IMPOBAHHBIMH MTATOJIOTHAMHU.

K/TIOYEBBIE CJ/IOBA: nucnunmueMmusi, ceMeliHas KOMOWHHPOBaHHAs TUNEPIUMUACMUS, CEpIEUHO-
COCYIIUCTHIE 3a00JIeBaHUS, HIIIEMUIecKas 00JIe3Hb cep/ra
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PECTEHO3 CTEHTA Y IAIIMEHTA C BA3BOPEHAJIbHOU
APTEPUAJIBHON T'MIEPTEH3UEN

I'naeamckux T. C., lllon H. B., Oxpamkuna E. A.

Berynienne. JIo 20% Taxk Ha3pIBaeMBIX BTOPUYHBIX (JOPM THIIEPTOHUH CBSI3aHBI C COCYAUCTOI MAaTOJIOTHEH MOYeK
(penoBackymsipHass runeprensus). Hemoctatounas 3(QeKTHBHOCTh MEANKAMEHTO3HOW Tepamuu JaHHOH (OpPMBI
THIIEPTOHMH OTIPE/IeNIIIa TAKTHKY HHBA3UBHOTO JICUSHUSI.

Henn. Ilensto maHHOW cTaThy OBUIO HAONIONEHWE 3a KIMHHYECKAM TEUCHHEM pPEHOBACKYJIPHOW TMIEPTOHHUH H
OIIpe/IeNICHNE TAKTHKHY JICYCHUS B OTHAICHHOM IIEPHOJIe TOCIIe IPEIIECTBYIONET0 CTEHTHPOBAHMS IOUYEYHBIX apTepHH.

Matepuansl 1 Meroabl. Ham nmanuent — xeHmuHza, 1957 r. p. C 2011 roga auarHocTupoBaHa TUNEPTOHUYECKAs
6onesns (I'B), ¢ 2014 rona - nepebou B padote cepana. C 2015r. oTekn HIWKHUAX KOHEYHOCTEH, MakcuMaibHOe AJl 1o
250/120 mm pt.cT, 2016 T. BBIIONHEHO CTEHTHpOBaHWE MOoYeyHbIX aprepuii ([IA) mo pesympTatam aHruorpaduu,
COCTOSIHUE MalWeHTKU ynosierBopurenbHoe. C 2018 1. B cBs3uM ¢ yXyameHneM ManueHTka Obljla TOCIHTAIN3UPOBAaHA.
OcHOBHO#1 auarHo3: BropmuHas BasopeHanbHas aprepuanbHas runeprTeHsus Il cragmm, 3 crenmenu. J[ByXCTOpOHHHIT
cTeHo3 moueyHbIX apTtepuil (aHruorpadus 03.111.2016). Crentuposanme noueunsix aptepuid (03.111.2016). Pectenos
CTeHTa TpaBoil moueynoil aprepuu 10 80% (anrmorpadus 15.X1.2018). XKemymouxoBas SKCTPacHCTONMS 2 Tpagalllid IO
Jlayny-Bonsdy-Paitsiny. T'mmepmvmmpemust  1Ib-III Thma. OdveHp BBICOKMI KapAMOBAacKYJSIpHBIH pHCK. OcloXHeHHe:
T'unepronnyeckuii kpu3 (HeocnoxHeHHoe Tedenue) (01.X1.2018). CH II A craguu, II @K ¢ coxpaHeHHOH cHCTOIMYECKON
¢dynkumeit nesoro xenynouka (OB 69%). [IpoBomumast Tepariis: MEepHHAOTPIT 15 Mr, GHCONPOIION 5 Mr, TOPaceMH] 5 MT;
amuozapos 200 mr; nHaanamu 1,25 Mr; aMIToqUIyH 5 MT, aleTuiIcanuiuioBas kuciaoTa 150 mr; posyBacratus 20 Mr.

Pe3yabTathl. B cranmonape manpeHTKe OBUIO MPOBEAEHO CTaHAAPTHOE OOcienoBaHHE. BHIIBICHHBIE OTKIOHEHHS:
naboparopusie: COD 20 mm/4, 6a3odunsr 1,3%, kpeaturnH 83 mxmoins/n (CKD-EPI 77 mn/mun/1,73 M2), aucnumuaeMust
IIb mo ®penpukcony; uacTpyMeHTanbHbIe: DKI - oTknonenne DOC BieBO, MPU3HAKH THIEPTPOGUH MHOKapa JIEBOTO
xkenynouka (IMJDK); Xonrep-OKI' — onuHOYHBIC >KEyJOYKOBBIC W HAJDKEITYIOYKOBBIC SKCTpacHcTonbl, DXoKI —
CKJIEpOTHYECKOe M3MEHEHUe KianaHHoro ammaparta cepiua, I'MJDK no kxonunentpuueckomy tunmy; Y3UW opranos
OpIOLIHOW TOJIOCTH M 3a0PIONIMHHOTO MPOCTPAHCTBA — IIpaBasi MMOYKa YMEHBIIEHA B pa3Mepax, MUKPOKAIbKyje3 o0enx
MOYEeK, NMPU3HAKH CTEHOTHYECKOro MOToKa Mo yeBoil [IA Ha ypoBHe creHta; aHrmorpadus ITA - pecteHO3 B cTeHTe
npaBoif [TA mo ypoBHs 80%. DHIOBACKYIAPHBIM XHPYProM ObITa PEKOMEHIOBAaHA CTEHTOIUIACTHKA C BO3MOXKHBIM
CTEHTHPOBaHHEM «CTEHT B cTeHT» DES.

BoiBoabl. JlaHHBI KIMHAYECKUH cIydail NEMOHCTPHUPYET HEOOXOIMMOCTh MPOBEICHUS CKPHHUHTA KAaTErOpUHU
MAIIEHTOB C PE3HCTEHTHOCTHIO K CTaHIAPTHOM THIIOTEH3MBHOW TEpanMu HA HAIMYHEe BTOPUYHOH apTepHAIbHON
TMIEPTEH3MH, 4YTO II03BOJIUT YJIYYIIUTH KAuecTBO >KM3HM MAIMEHTa M YMEHBIIUTH KOJMYECBTO MPHUMEHSEMBIX
NpernapaToB, B HEKOTOPIX CIydYasX BIUIOTh A0 MX OTMEHBl. YUHTHIBAas BBICOKYIO BEpPOSTHOCTb PECTEHO3MPOBAHHS
CTEHTHPOBAHHBIX COCYJIOB HEOOXOANMO ITPOBOAUTE IIEPBUYHYIO NPODIIAKTHKY BO3SHUKHOBEHHS PECTEHO3a.

K/TIOYEBBIE C/IOBA: BazopeHanbHas TUTIEPTEH3HsI, CTEHTUPOBaHHUE, PECTEHO3
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npuBejga K  YBEJIMYEHUIO  IIOKas3aTellel
uHBanMau3anuu U cMmeptHoctd [3]. o 5%

HeonHokpatHo Obuta joka3zaHa TmpsiMas — CIy4aeB CPEM JIMIl C TOBBIIICHHBIM YPOBHEM
B3aUMOCBSI3b MeXAy ypoBHeM aptepuanbHoro  AJl m mo 20 % — cpenu Bropuunbix Gopm Al
nasiieHust (AJl) ¥ pUCKOM pa3BUTHUS CEpACYHO -  TMPEICTABICHBI Ba3OpEHAJBHON THIEpTeH3HEH
cocymucteix coObithii [1,2]. Crpemutensnoe (BI') — cummnromaruueckoir Al, mopdomnoru-
pasBUTHE METOAOB AUArHOCTUKYU apTepUalbHOM  YECKMM  CyOCTpaTOM  KOTOpPOH  sIBJISIETCS
runiepter3un (Al') 3HAUNTENHHO MOBIHSAIO HA  TEMOIWHA-MHYCCKH 3HAUYUMBIH cTeHo3 (50—
MOKa3aTesn pacrpoCTpaHEHHOCTH atoro 70 %) moueunoii aprepun (ITA), npuBoIAIINI K
3a00JeBaHus, B TO K€ BpeMsl HEIOCTAaTOYHAS  WIIEMUYECKOMY  TOBPEXKICHHIO  MOYEUHOH
NPUBEPKEHHOCTh MAIMEHTOB K JICUCHHIO  TKAaHH C MOCIEAyIolleld aKTUBalMeld peHHH-

BCTYIIVIEHHUE
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aHTHOTCH3MH-AJIbJOCTEPOHOBON  CHUCTEMBI  [4,
5]. JIByctoponnee mopaxkenue ITA accoruu-
pPOBaHO CO  3JIOKAYECTBEHHBIM  TEUCHHEM
3aboneBanus (mo 30 % cmywaeB cpeau BI).
Cpenu Hambosee yacThIX NPUYMH cTeHo3a [1A
3Ha4uTCs  arepockiepod (mo  90%) wm
bubpomyckysipHas muciuiasust (1o 10 %) [4].
CBoeBpeMeHHasi JAMArHOCTUKA M KOPPEKLUs
BBISIBJICHHOT'O CT€HO3a 00ECIeUnBaeT HOpMaII-
3anuio ypoBHs AJl v mpenynpekaaeT pa3BUTHE
CepACYHO-COCYAUCTBIX 1501071 MOYEYHBIX
ocloxHeHuH. B Hacrodinee Bpemsi ¢ 3TOU
LIEJIBI0 aKTUBHO NPUMEHSAETCSA aHTUOILIACTHKA B
COYETaHUH CO CTCHTUPOBAHUEM IOPAKEHHOMH
aptepuu [6].

Ho 40 % ciy4aeB CyIIeCTBYEeT BEpOSTHOCTh
pECTEHO3UPOBaHMs BHYTPU CTEHTA, YTO UMEET
Oonee arpecCMBHOE TEYCHHWE B CPAaBHCHHU C
HATUBHBIM COCYAHMCTHIM mopaxeHuem [7]. K
HauOojiee 4YacTbM IpPUYMHAM  PECTEHO3a
OTHOCSIT OKKJIFO3MOHHOE TOpaKEHUE CoCyla,
caxapHbIf nnaoer, KEHCKUI o7,
WCTIOJIb30BaHUE JJMHHBIX M MPOBOJOYHBIX
CTCHTOB. SIBISSICH MHOPOAHBIM TEJIOM, CTEHT
CHOCOOCTBYET  Pa3BUTUIO  BOCHAIUTEIIHLHON
peaknuu, KoTopas, B CBOIO O4epeb, criocoOHa
BbI3BAaTh  CTEHO3  apTepuUH  BCIEACTBUE
nposngepaniu KIIETOK, BBICTHJIAIOIINX
BHYTPCHHIOIO IIOBEPXHOCTh CTEeHTa [0, 7].
[HosiBnenue B 2003 r. CTEHTOB C MOJIUMEPHBIM
nokpeituem (DES — drug-eluting stent), a taxske
0M0abCcopOMpYyeMBIX  CTEHTOB  IO3BOJWIO
YCTpaHUTHh M30BITOYHYIO PEaKIHI0 COCyna Ha
CTECHT W JJOOWTHLCS CYNIECTBEHHOTO Tporpecca B
00pBrOE CO CTEHO30M M PECTeHO3UpOBaHUEM [8].

KJIUHUYECKUM COYUA

Kenmmna, 1957 1. p., Oblla TOCHUTAIU3U-
poBaHa B Kapauoioruueckoe otaenerue (KO) ¢
xao0aMH Ha MOCTOSHHOE ONIYyIIEHHE Iepe-
0oeB B paboTe cep/ia, MPUCTYITHI YIAIIECHHOTO
cepaueOneHns, OTEYHOCTh HIKHHX KOHEY-
HOCTEH 110 YpOBHS KOJEH, TOJIOBHBIE O0IH,
JIOKAJIM30BaHHBIE TIPEUMYIIECTBEHHO B 3aThI-
JIOYHOM 00JIacTH, CBsI3aHHBIE C KoJieOaHueM
mudp A/l B TeueHue cyTok.

Anamue3 0oJe3nn. Cautaer ce0st O0IBHON
¢ 2011 roma, xorma Ha (OHE MOSIBHUBLIMXCS
YaCTHIX TOJOBHBEIX OOJIEH CTalu OMpPEIeNAThCS
cTabunbHO BhICOKME Tokazatenu AJl (Makcu-
ManpHo 180/110 MM pr. cr.). OOGcnenoBanach
aMOyJIaTOpHO, IMAarHOCTHPOBaHA THIEPTOHH-
yeckass Oose3Hb. CHCTEeMaTHUYECKHH MpHUeM
PEKOMEHIOBAaHHOTO  JICYCHUS HE  OKaszal
CTOWKOrO mojoxurenbHoro 3ddexra. C 2014
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rofia cTaja OIlylaTh IPUCTYIbI cepaLeOueHus,
repeboeB B paboTe cepara, BOZHHUKAIoNe 0e3
BUAMMOW mpuuuHbl. [Ipm  amOymaTtopHOM
obcnenoBanuu (Xonrep-OKI') ObuIO BBISBICHO
MaTOJIOTUYECKOE KOJMYECTBO JKEITYAOUYKOBBIX
skctpacucton (KD) mo Tumy OureMuHUHM
(bomee 22 THICSY B TEYEHHWE CYTOK). B
MOCTIEIYIOIEM HEOJHOKPATHO IPOBOIUMOE
CTallMOHAPHOE JieueHHne c LEJIBIO
nooOcefioBaHus W TOAOOpa ONTUMAIBLHOTO
MEIMKaMEHTO3HOTO  JICYEHHWs HEe  JaBall
CTOMKOTO TOJIOKHUTENHHOTO 3 dekTa. C HOSIOps
2015r. OonpHasg cTaja 3amedaTbh IOSIBICHUE
OTEKOB HIXKHHUX KOHEYHOCTEH B TEUECHHE IHS,
crabuipHOe moBbImeHHe nudp AJ] (Max mo
250/120 MM pT. cT.), B CBSI3H C 4eM B (eBpaie
2016 T. MOBTOPHO OBLIa TOCHHUTAIH3UPOBaHA B
KO, rtme 03.03.2016r. mpm mnpoBeneHUU
KOpoHaporpaduu BUJIUMBIX MIPU3HAKOB
aTepoCKiIepo3a He OOHAPYXKEHO, TOTAA XKe NMPH
aHruorpapuu ITA ObL1a BBISIBJICHA
KpUTHYECKass CyOOKKIIO3MsI YCThsl MpPaBOH U
neBoit [IA. BrimonHeHO CTEHTHpOBAaHHUE:
cnpaBa creHToM LIBERTE 5-16 MM, crneBa
creatoM HIPPOCAMPUS 6-20 mm. Ilocne
BBIMMUCKM TALMEHTKE ObUl  PEKOMEHIOBaH
MPUEM THIIOTEH3UBHBIX CpeacTB (HU(eTunuH
40 mr 2 pasa B JeHb, Banbcakop 80 mr 2 pasa B
neHb, Oucomponon 10mr 1 pa3 B jeHs,
KJIOMUAOTPENb 75 MI' B CYTKH, PO3yBacTaTUH
20 mr B cyTku, manTorpaszon 20 Mr 2 pasa B
JIeHb), Ha (OHE Yero OTMEYAJIOCh YIyUIlIECHHUE
COCTOSIHUS B BHJe crabunm3anuu AJ] Ha
ypoBHe 140/80 MM pT. CT., OTCYTCTBUSI OTEKOB.
B  pmanbHeiimem Ha (OHE  NPOBOAMMOKN
amMOynaTOpHOW Tepanmuu 4YyBCTBOBaia ceOs
OTHOCHUTEIILHO YAOBJIETBOPUTENBHO. C OKTAODS
2018 r. 0e3 BHOMMOH MNPUYMHBI COCTOSIHHUE
BHOBb YXYJIIMJIOCH: TMOSBWIIACH KaloObl Ha
cepaueOuenue Ha (oue nopbieHus nudp All,
OTEYHOCTh HIDKHMX KOHEYHOCTEH B TeUeHUE
aust. 01.11.2018 yposens A/l pe3ko MOBBICHIICS
10 180/120 MM pT. CT., B CBSI3U C YEM yPTrE€HTHO
C  nauarHo3oM: [umeproHWdyeckuid — Kpu3
(HEOCNOXKHEHHOE TeUueHHe), MalMeHTKa Oblia
rocrimtanimsupoBana B KO g moobGeneno-
BaHUsI U JICYCHUSI.

AnamHe3 ku3HU. HHpekunonHsle U
XpOHUYECKHE 3a00JIeBaHUs, a TaKkKe aJuiep-
THYECKYI0 PEaKUUI0 W BpPEAHbIC MPUBBIYKU
manueHTka ortpunana. B 2014 1. Ilpoore-
pUpOBaHa IO TOBOAY TIPbDKU MEXKIIO3BOHOU-
HOTO JICKa HOSCHUYHOTO oTaena
Mo3BOHOYHMKA. HaciencTBeHHble 3a00J1€BaHuUS
HE yCTAaHOBJICHBL. | MHEKOIIOTHUeCKuil aHaMHE3:
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ponsr 1 €CTEeCTBEHHBIM My TeM, 0e3
ocnmokHeHN. Menomay3a ¢ 48 mer, KiIuMak-
TEepUYECKUI epuos HpoTeKal 6e3

ocobeHHOCTeH. AJUlepruueckuii aHamHe3: He
OTATOMICH.

O0bexkTUBHBIH 0cMOTP. Oco00e BHIMaHNE
oOpamano: THIEpeMHsl JIHMIA, WHBEKIHPO-
BaHHOCTh CKJIEp OOOWMX TJa3, OXKHPEHHE C
pacrpenenieHHeM MOJKOKHO-)KUPOBOH  KJIET-
yaTkd 1o abpomuHanbHOoMy Tunmy (UMT —

pacmmpenue TpaHuIl OTHOCHUTEIFHON
CEepAEYHON TymocTH B monepeyHuke. Ilpu
ayCKyNbTallUUd CepAlla: apUTMUYHAS CEpAeUYHas
JesTeNbHOCTh, akieHT Il ToHa Ha aopre,
CHUCTOJIMYECKUN IIIyM Ha Bepxylike cepaua. AJl
Ha obemx pykax 180/100 mm prt.ct. (Ha poHe
MIpreMa THIIOTEeH3UBHON TepaIIiH).
JlabopaTopHO-MHCTPYMEHTAJIbLHOE

o0csenoBanue. B cranumonape manueHTKe
OBLIO TIPOBEJICHO CTaHIAPTHOE OOCIICIOBAHUE,

28,7 kr/M%, OKpPyXHOCTb Tamuu — 92cM), B TOM  YMCIE  TOBTOPHAas  IOYedHas
[IACTO3HOCTh  HIDKHMX KoHeuHocTe. Ilpum  aHrmorpacduwus. BrusiBiieHHbIE HN3MEHEHUS
nepkyccuu 00nacTH cepiaua ONpenessiioch — OTPaKeHbI B TabiuLe.
Tabnuma
Pe3yibTaThbl 1aG0PaTOPHO-HHCTPYMEHTAILHOTO 00C/I€10BaAHU
IToka3arenn PesyabTar Hopma
Ccod 20 MM/q 2-15 mm/4
Bazoduisr 1,3% 0-1,0%

Kpeatunun mnazmbl

83 MKMouIB/n

44-80 MKMOJIB/I

OOu1wmii XoMecTepuH

12,11 MMous/n

< 5,2 MMOJB/TI

XC JITTIOHIT 3,46 MMOIB/1I < 1,0 MmmonB/a
XC JITTHIT 7,51 MMOaB/11 < 3,5 Mmons/a
XC JITIBIT 1,13 MMoub/1 > 0,9 MMOJIB/IT

Tpurmunepuast 7,70 MMOJIB/1T < 2,3 MMOIIB/IT
;2;2&?{1;?0:; 9,71 MMoOB/1I < 3,0 MmMOIIB/JT

CKOpOCTh KITyOOIKOBOIH
(unpTpanun

Koxkkpodt-T'ont = 74 mu/mun/1.85kB. M
MDRD = 64 mu/mMun/1,73 M?
CRD-EPI 77 mu/mun/1,73 M2

72 mu/mun/1,73KB. M

OKT
YCC: 86 ya/muun

PutMm cunycoBslii, npaBuiibHbId. OTknoneHne 30C BneBo. [IpuszHaku
TUNepTpouN MHOKapAa B 00JIaCTH EPETOPOIKH JIeBOTo xermynouka (JIXK).

Xontep-OKI'

Ha ¢done cunycosoro purma ¢ YCC ot 53 o 89 yn/mun Habro1a)1MCh
onuHouHsie XKD — Bcero: 8155 (665 B wac), qaeM: 6941 (431 B yac), HOUBIO:
1214 (91 B gac). OnrHOYHBIE HAKEITYI0UYKOBBIE SKCTPACHCTOIBI — THEM: 2
(menee 1 B yac). Mmemuyeckre H3MEHEHUs CerMeHTa ST HE BBISBJICHBI

Ox0KI"

CkrnepoTrdeckoe H3MEHEHNE KIIallaHHOTO anmapara cepana. [ uneprpodus
muokapaa JOK no koHueHTpuueckomy tumy. ITpuzHaky noBelueHst
nuacronnueckuit xxectkocTu cteHok JDK. Tlokazarenu cokpaTuMocTu Muokapza
u HacocHoit Gyukumun JIK coxpanensl, PB= 69% (55-78 %).

Y3U opranos OpromHoii | e IIpaBas mouka:

TOJIOCTHU U -niuHa 93,2 MM, mupuHa 38,7 MM
3a0pIOIIHHHOTO -IapeHXHMa: TUIIePIXOreHHasl, TOJIIIMHA CIIOS
IIPOCTPAHCTBA 7,5-10,1 mm

e JleBas mouxa:

12,9-13,5 mm

-rpaaueHt aasieHus B [1A 2,4 MM pT.cT.

-nmuHa 121,2 MM, mmpuHa 57,2 MM
-TIapeHXUMa: TUTIIEPIXOTCHHAS, TOJIIMHA CIIOS

-rpaaueHT gasneHus [1A 13,1 MM pr.cT.
-KaJIuKOdKTa3us (damreuku 16,2—18 mm)

* Mukpokanbyse3 00erux Mo4YeK

o [Ipu3HaKK CTEHOTHYECKOTO MOTOKA IO JICBOM

e Pazmepsl noyek:

Jmuna 100-120 mm

upuna 50-60 MM

e TommmHa cos
MapeHXUMBIL:

18-25 mm

e DXOTeHHOCTh: OJHOPOIHAS
ePa3mep yamieyHo-

JIOXaHOYHOM CHUCTEMBI: 10
10 mMm
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ITA nHa ypoBHE cTeHTa
Pectenos B crente npasoii ITA o yposus 80 %

Awnrunorpadus ITA N P RO YP
Crent B nieBoit [1A npoxonum

Koncynpranus

PekoMeH10BaHA CTEHTOIUIACTHKA C BO3MOYKHBIM CTCHTUPOBAHHEM «CTCHT B

9HJIOBACKYJISIPHOTO
crenr» DES

XUpypra
OxoHuarenbHblii auarno3. OCHOBHOW:  IyTIeKCHas JOIUIEPOYIbTpacoHorpadus

Bropudnas BazopeHanbHas apTepHaibHAs T'H-
neptersus |l cragum, 3 crenenn. ['uneprpodus
MHOKap/ia JeBOTo XenyJdouka. J[ByXCTOpOHHUI
CTCHO3 (KpUTHYECKasi CYOOKKITIO3HsI) MOYSUHBIX
aprepuii (anruorpadus 03.03.2016). Cren-
THpoBaHue mouyeuHbix aprepuit (03.03.2016):
cinpaBa creatoM TAXUS LIBERTE 5-16 mwm,
ciea creatom HIPPOCAMPUS Medtronic 6—
20 mm. KoponapHoe pycio 0€3 BHIUMBIX
NPU3HAKOB aTepockiiepo3a (KopoHaporpadus
03.03.2016).  Pecteno3  creHTa  mpaBoi
noyeyHor aprepuu a0 80 % (anruorpadus
15.11.2018). XKemrymodkoBast 3KCTPACUCTONHS 2
rpagarum 1o Jlayny-Bombdy-Paitsny. ['unep-

mummanemus  b-111 tuma. Ouens BbICOKUMH
KapAMOBaCKYJIAPHBIA  pUCK.  OCIIOKHEHUE!
l'unepTonndeckuii  Kpu3  (HEOCIOKHEHHOE

teuenne) (01.11.2018). CH Il A craguu, |l DK
C COXpaHEHHOW CHCTONHMYECKON (yHKIMEH
aeBoro xenynouka (OB 69 %).

Jleuenne B cTalMOHApe: TEPUHIOTIPUI
10 mr + Oucomnposnona Qymapar 5 mr, Topa-
CEeMHJ| 5 MI' — YTPOM; aMHOJapoHa THIPOXJO-
punx 100 Mr 2 pasa B [eHb, MNEPUHIOIIPHI
5 mr + unmanamug 1,25 Mr + amitogunuH S5 wmr,
aleTWiIcaIuImiIoBas kuciaora 150 mr + mMaraus
runpokcus 30 Mr — BedyepoM; pPO3yBacTaTUH
20 Mr Ha HOYB;, KapJUOAPTMHUH 5 MII B/B
KareJlbHO, MarHus cynbdar 5 mu + L-nmsuHa
3cUMHAT SMJI B/B KaIleJIbHO.

OBCYXJIEHHUE

Jeb6ror 3abomeBanust mocie 50 et co
cTabunbHO BBICOKHX 1Mbp A/l mpu oTCYyTCTBUI
XapaKTepHOTO TMOCTENEHHOTO TMPOTPECCHPO-
BaHuss Al, a TakKe pPE3HCTEHTHOCTh K
CTaHJApTHON aHTUTHIIEPTEH3UBHON Teparuu
SBJISIFOTCSA TUIMYHBIMH NPU3HAKAMH BTOPHYHON

Al' [4,59]. B cmomucok 00s3aTenbHOTO
o0clieqoBaHnsT TaKUX MAlIMEHTOB IOJDKEH OBITH
BKIIIOYEH  aHaJllu3  YpOBHS B KpOBH
JNEKTPOJIUTOB (KaKk TMpaBWIIO, XapaKTepHA
TUTIOKAJIUEMUsI, TUIOHATPUEMUS), PCHHHA,
KpeaTUHHWHA; WCCIEAOBAHUE B MOYE YPOBHS
benka [5]. Cpemm  MHCTPYMEHTAIBHOTO
obcrmeoBanusl  Hambojee  JOCTYHBIM |
JIOCTATOYHO UHQOPMATHBHBIM SIBIISICTCS
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mouek (pasHuIla MeXay ATMHAMH IToYeK Ooiee
15MM  sgBUsSeTCS MATOTHOMOHUYHBIM IS
BazopeHanbHOH Al'). [lpyn Hanuumm TexHuvec-
KHX BO3MOXXHOCTEHM YUpeXIEHUs, MPOBOAMUTCA
MarHUTHO-PE30HAHCHAs! aHTHOTpadus, MyJIbTH-
cnMpaibHas ~ KOMIbBIOTEpHass  ToMmorpadus,
BHyTpHapTepuainbHas  1udpoBas  cyOTpak-
LUOHHasE aHruorpadus. «30JI0TBIM CTaHIAp-
TOM» TUAaTHOCTHKH CTEHO3a SBISIETCS OpIOIIHAs
anruorpadus [TA, x mpenmy-1ecTBaM KOTOPOit
OTHOCSIT BO3MOXXHOCTh BHM3yaJIM3allUU pe3epBa
[OYEYHOI0  pyciaa C  OXHOBPEMEHHBIM
MIPOBEICHIEM aHTHOILTaCTHKY [4,5,10].

B oTHOmEeHNM MEAMKAMEHTO3HOU Tepanuu y
MalMeHTOB ¢ Ba3opeHalbHOW Al pexomeH-
noBaH mpueMm: uHrHOUTOpoB AIID, anTaro-
HUCTOB pelenTopoB anruoTensuna |l (B ciydae
onHocTopoHHero nopaxenus I1A); B-agpeno-

OJIOKaTOPOB, aHTaroHUCTOB KaJIbILIMEBBIX
KaHaJIOB, BO3MO>XHO Ha3HAa4YCHHE INpernaparoB
LIEHTPAJIBHOTO JICHCTBUS, JINYPETUKOB

[5,10,11]. IIpu aTepOCKIECPOTHIECKOM TeHE3E
BazopeHaabHOU Al 00s3aTeNbHBIM SIBJIICTCS
Ha3HA4YCHHE THUIOIUIUIEMUYECKON Teparuu C
aHTUarperaHTHBIMHU npenaparamu [11,12].

Onpenendmoomied TaKTUKOW  JIEUEHHUS B
OTHOIIIEHWH JAHHOM MAalMeHTKH MO0 TOBOIY
BBISIBJICHHOTO cTeHo3a mnpaBod [TA mo 80 %,
CTaJI0 MIPOBEACHNE MOBTOPHOTO CTEHTHPOBAHUS
C MCTOJIb30BaHKHEM nonumMepHoro crenta (DES)
METOJIOM «CTEHT B CTEHT).

U3 HeMeIMKaMEHTO3HBIX  MEpPONPHUITHI
PEKOMEHIIOBAaHO: CHIDKEHHE MacChl  Telna,
COOJIO/ICHNE  HU3KOKAJOPHUIHONW  JHETBl C
OTpaHWYEHHEM KHUPHBIX, >KapeHbIX ONo1, a
TaKkKe TNPOAYKTOB OOraTbIX  YIJIEBOAAMHU,
yBEJMUEHHE B PALMOHE MOTPEOJICHUs 3J1aKOB,
OBOIIHBIX W pPBIOHBIX ONION; OTrpaHUYEeHUE
noTpedieHuss conmu 10 1,5 1/CyTKH, KUAKOCTH
no 1,0-1,5 n/cyTku; HOpManm3aius pexuma
TpyAa ¥ OTObIXa; MOCTOSHHBIE (HHU3UUECKUE
Harpy3ku YMEPEHHOH WHTCHCHUBHOCTH TOJ
KOHTpoJieM ypoBHa AJl, mynsca [5,12].

BBIBO/IbI

JlaHHBIA KIMHUYECKHUM Cilyyall JE€MOHCTpH-
pyeT HeoOXOAWMOCTh MPOBEACHHUS CKPHUHHH-TA
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KaTeTOpHH TAIMeHTOB C PE3NCTEHTHOCTHIO K
CTaHIApPTHOM TUIOTEH3WBHOW Tepamuu Ha
HaJu4ue BTOPUYHOW apTEepHANbHONM THUIEp-
TeH3uu [9]. PaHHsIsS AMAarHOCTHKA U CBOEBpE-
MEHHOE MPUMEHEHHE WHBA3UBHBIX METOJMK
peKaHAIN3alNY TOYEYHBIX COCYIO0B 3HAUNTEIb-
HO YIIyYIIaeT Ka4ecTBO >KM3HH OOJBHBIX C
Ba30pPEHAILHON apTepUaIbHON THUNEPTEH3UEH,
OJIHOBPEMEHHO TIOBBIIIAS IIAHCHl IOJHOTO
MpeKpalieHusl MpueMa aHTUTHICPTEH3UBHBIX
MpenapaToB. Y UUTHIBasS BHICOKYIO BEPOSITHOCTh
PECTEeHO3MPOBAaHUSI CTEHTUPOBAHHBIX COCYIOB,
nepBuYHas MPO(UIAKTHKA BOZHUKHOBEHHS pe-

CTeHO3a BKIIIOYAeT: aJeKBaTHYIO  OIEHKY
(hakTOpoB pHCKa y KOHKPETHOTO TAIlMEHTa,
ucnons3oBanne DES wnu OGnonmerpamupyeMbix
CTCHTOB, JAWCIAHCEpPHOE HAONIOACHUE  3a
MAIMEHTOM B IIOCJIEONEPAIIOHHOM MNEPUOJE C
COOJNIOZICHHEM  peKOMEHIaIuii, B  YHCIe
KOTOPBIX PETYJSIPHBIA MPHEM J1e3arperaHTHBIX
U THUIONHIUICMHYECKAX  JIEKAPCTBEHHBIX
CpeAcTB,  KOHTpoidb  ypoBHI Al u
MPOXOAUMOCTH 30HBI PEKOHCTPYKLUH apTepun
METOJI0OM V31, MarHUTHO-PE30HAHCHOMN
agTrorpadml W IPYIrUX  HEWHBA3HUBHBIX
METOI0B MrarHocTuky [13].
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PECTEHO3 CTEHTA Y HALIE€EHTA 3 BASOPEHAJIbHOIO
APTEPIAJIbHOM I'EPTEH3IEIO

I'nagamcovkux T. C., llon I. B., Oxpsamxkina O. O.

Beryn. Jlo 20% Tak 3BaHMX BTOPMHHUX (OpM TinmepToHil MoB&#39;d3aHI 3 CyIUHHOIO MATOJOTIEI0 HUPOK
(peHOBackyisipHasi rinepreH3is). HemoctaTHa edekTHBHICTP MeEAMKaMEHTO3HOI Tepamii naHoi (opMmu TinmepToHil
BU3HAYMJIA TAKTUKY IHBA3UBHOTO JIIKYBaHHSI.

Merta. Metoro naHoi craTTi Oyno CHOCTEpEXKEHHS 3a KIIHIYHAM MepediroM pEeHOBACKYJSPHOW TimepToHii 1
BM3HAUCHHSI TAKTUKH JIIKyBaHHS Y BiJTAICHOMY TEPioJIi MicJis MOIEePEAHBOr0 CTEHTYBAaHHS HUPKOBUX apTepiil.

Martepianm Ta metoan. Ham nmamienr - xinka, 1957 p. H. 3 2011 poky niarHoctoBaHo rineptoHiuHy xBopody (I'X), 3
2014 poky - nepe6oi B podoTi cepris, 3 2015p. HaOpsiKK HIKHIX KiHIIBOK, MakcuManpHuid AT no 250/120 mm pT.ct., 2016
P BUKOHAHO CTEHTYBaHHs HUpKOBHX apTepiii (ITA) 3a pe3ynbratamu anriorpadii, ctan naiieHTku 3an0BineHuil. B 2018 r.
y 3B&#39;s3Ky 3 MOTIpHIEHHAM THamieHTKy Oyno rocmitamizoBaHo. OCHOBHHMI [iarHo3: BropmHHa BasopeHanTbHa
aprepianpHa rimeprensis Il cranii, 3 crynens. [IBocTOpoHHIH cTeHO3 HHpKOBUX apTepiil (ariorpadis 03.111.2016).
CrentyBanus HupkoBux aptepii (03.I11.2016). Pecrenos3 crtenra mpaBoi HupkoBoi aprepii mo 80% (anriorpadis
15.X1.2018). LlmyHnoukoBa ekctpacuctoiis 2 rpagauii mo Jlayny-Bonedy-Paitsny. Tinepminigemis [Ib-1I1 tumy. dyxe
BHCOKHH KapAiOBacCKyJSIpHUK pu3uK. YckinagHeHHs: ['ineproniunmuid kpu3 (HeyckiaagneHuit mepedir) (01.X1.2018). CH 11
A cragii, II ®K 3i 30epexenoro cucroniuHoio dyHKIiero JiBoro nutyHouka (OB 69%). IIpoBenena Teparisi: mepuHIOIPHIT
15 mr, 6icomposon 5 Mr, Topacemin 5 mr; amiogapon 200 mr; wHganamua 1,25 Mr; aMJIOTUITH 5 M, aleTHICATIIAIOBa
kucnorta 150 mr; pozyBactatut 20 Mmr.

PesynabraTn. V cramioHapi mnamieHTmi Oyio MpPOBEASHO CTaHIAApTHE OOCTe)KCHHs. BUsBICHI BiAXWUICHHS:
naboparopui: LIIOE 20 mMm / ron, 6a3odimm 1,3%, kpearunin 83 mxmonb / nm (CKD-EPI 77 M / xB / 1,73 Mm2),
mucnininemist [Ib 3a ®@penpikconom; inctpymentansHi: EKI - Bigxunennss EOC BiniBo, o3Haku rineprpodii mMiokapnia
niBoro nurynouka (I'MUJII); Xonrep-EKI' — moonauHOKI HITyHOUYKOBI 1 HamgIUIyHOUKOBi ekcrpacucrony; ExoKIT —
CKJICpOTHYECKOE 3MiHa KilanaHHoro amnapaty cepist, ' MJIII konnenTpranoro tuiy; Y3/l opraHiB 4epeBHOI TOPOXKHHUHH i
3a04EPEBUHHOIO IIPOCTOPY — IpaBa HHUPKa 3MEHIICHA B pO3MipaXx, MIKPOKaJIbKylb03 000X HHPOK, O3HAaKU
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CTEHOTHYECKOT0 NMOoTOKy mo iiBiii HA Ha piBHI crtenTa; anriorpadis HA — pecreno3 B crenti mpaBoi HA mo 80%.
EnnoBackysipHUM XipyproM Oyia peKOMEHI0BaHA CTEHTOIUIACTHKA 3 MOXIIMBAM CTEHTYBaHHSAM «CTeHT B cTeHT» DES.

BuchnoBku. Jlanuii KIiHIYHMH BUIAOOK NEMOHCTPYE HEOOXIIHICTh MPOBEICHHS CKPUHIHTY KaTeropil Mali€eHTiB 3
PE3UCTEHTHICTIO [0 CTaHAApTHOI TIMOTEH3MBHOI Tepamii Ha HAasBHICTb BTOPUHHOI apTepialbHOi TimepTeHsii, Lo
JIO3BOJIUTH MOJIIIIIUTH AKICTh KUTTS HaLli€HTa 1 3MEHIIUTH KUIBKICTh HEOOXITHUX MpenapariB, B JSSKUX BHIAAKAX aX 10
iX ckacyBaHHA. 3 OIVIAQY Ha BHUCOKY HMOBIPHICTh PECTEHO3Y CTEHTOBAHHUX CYIUH HEOOXiTHO NMPOBOAUTH IEPBUHHY
npoQiTaKTHKy BHHUKHCHHS PECTEHO3Y.

K/IFIO90BI C/I0OBA: Ba3opeHasbHa rinepTeHsis, CTEHTYBaHHS, PECTEHO3

IHOOPMALIA ITPO ABTOPIB

I'naBatcbkux Tersna CepriiBHa, acucteHT Kadenpw BHYTPIIIHBOI MEAWIIUHH MEAWYHOTO (aKyIbTETy
XapkiBCHKOTO HamioHaIbHOTO yHiBepcuTety iMeHi B. H. Kapasina, 1. CBobonu, 6, Xapkis, Ykpaina, 06122,
e-mail: tsglavatskin@gmail.com, https://orcid.org/0000-0001-8368-1363

Ilon Ipuna B'syeciaBiBHA, K.M.H., JOICHT KadeIpu BHYTPIIIHHOI MEIUIMHHA MEIHIHOTO (aKyIbTETy
XapKkiBCHKOTO HalioHabHOTO yHiBepcuTety iMeHi B. H. Kapasina, 1. CBobonu, 6, Xapkis, Ykpaina, 06122,
e-mail: anyri.sh@gmail.com, https://orcid.org/0000-0002-2027-3335

Oxpsivkina Ouiena OJiekaHapoBHA, ikap kapaionorigHoro BiggimeHHs XKJI BT Ne 1 ®imii «1{O3» [TAT
«YkpaiHCcbKa 3aIi3HuLs», poB. banakipesa, 5, Xapkis, Ykpaiuna, 61103, e-mail: info_cchuz@ukr.net

STANT RESTENOSIS IN A PATIENT WITH VAZORENAL
ARTERIAL HYPERTENSION

Hlavatskykh T. S., Shop I. V., Okhryamkina 0. O.

Introduction. Up to 20% so-called secondary forms of hypertension are associated with vascular pathology of the
kidneys (renovascular hypertension). The lack of effectiveness of drug therapy of this form of hypertension determined
the invasive treatment tactics.

Obijectives. The purpose of this article was to observe the clinical course of renovascular hypertension and determine
the tactics of treatment in the long-term period after a previous stenting of the renal arteries.

Material and methods. Our patient is a woman, born in 1957. Since 2011, hypertension has been diagnosed, since
2014 - rhythm disturbances, since 2015 edema of the lower extremities, maximum blood pressure up to 250/120 mm Hg,
in 2016 - stenting of the renal arteries (RA) was performed according to the angiography results, the patient&#39;s
condition was satisfactory. Since 2018, due to deterioration, the patient was hospitalized. The main diagnosis: Secondary
vasorenal arterial hypertension of the Il stage, 3 degree. Bilateral renal artery stenosis (angiography 03.03.2016). Renal
artery stenting (03.03.2016). Restenosis of the stent of the right renal artery up to 80% (angiography 15.11.2018).
Ventricular extrasystole 11 gradation according to Laun-Wolf-Rayan. Hyperlipidemia type Ilb-IIl. Very high
cardiovascular risk. Complication: Hypertensive crisis (uncomplicated course) (01.11.2018). HF 1l A stage, class Il with
preserved systolic function of the left ventricle (EF 69%). Conducted therapy: perindopril 15 mg, bisoprolol 5 mg,
torasemide 5 mg; amiodarone 100 mg bid; indapamide 1.25 mg; amlodipine 5 mg, acetylsalicylic acid 150 mg;
rosuvastatin 20 mg.

Results. The patient underwent a standard examination at hospital. Identified deviations: laboratory: ESR 20 mm / h,
basophils 1.3%, creatinine 83 pmol / L (CKD-EPI 77 ml / min / 1.73 m2), dyslipidemia IlIb according to Fredrickson;
instrumental: ECG — left axis deviation, signs of left ventricular myocardial hypertrophy (LVMH); Holter - single
ventricular and supraventricular extrasystoles; echocardiography - sclerotic changes in the valvular apparatus of the heart,
concentric LVMH; ultrasound of the abdominal cavity and retroperitoneal space — the right kidney is reduced in size,
microcalculosis of both kidneys, signs of stenotic flow along the left RA at the level of the stent; RA angiography -
restenosis in the stent of the right RA up to 80%. Stentoplasty with possible stent-to-stent DES stenting was recommended
by an endovascular surgeon.

Conclusions. This clinical case demonstrates the need for screening a category of patients with resistance to standard
antihypertensive therapy for the presence of secondary arterial hypertension, which will improve the quality of life of the
patient and reduce the number of drugs used, in some cases up to their withdrawal. Given the high likelihood of restenosis
of stented vessels, it is necessary to carry out primary prevention of the restenosis occurrence.

KEY WORDS: renovascular hypertension, stenting, restenosis
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DIFFICULTIES IN SYSTEMIC SCLEROSIS DIAGNOSIS ON THE
EXAMPLE OF CLINICAL CASE

Golubkina E. O., Silenko I. Y., Brahmbhatt H.

Introduction. Systemic sclerosis (SSc) is a rare chronic systemic disease of the connective tissue, presenting with
high level of patient-to-patient clinical variability of features.

Obijectives. The aim of our research was to study a clinical case of the clinical course and difficulties in timely
diagnosis of SSc in middle-age female patient.

Materials and methods. Patient is a 39-year-old woman unemployed due to disability of 3rd degree. The disease
manifested with Raynaud phenomenon in 2008. During 2008-2013 condition of the patient progressively worsened, new
symptoms appeared as difficulty in swallowing of solid food, ulcers. In 2013 she was consulted by a surgeon and treated
with antibiotics without significant effect. In October 2013 she was admitted to the rheumatology department, where she
was eventually diagnosed with SSc, stage Il (generalized), subacute course, activity Il stage, with damage to the skin
(edema, induration), blood vessels (Raynaud syndrome, stage Ill ischemia), joints (polyarthritis with predominant lesions
of the hands, wrists, elbow, knee, feet joints, radiographic changes of Il grade, functional impairment | st.), esophagus
(esophagitis). The last hospitalization was due to the worsening of the general condition. Patient was treated with
methylprednisolone 8 mg, amlodipine 2,5 mg, naftidrofuryl 200 mg tid, aspirin 75 mg, pentoxifylline 600 mg, omeprazole
20 mg.

Results. Our study presents the results of different laboratory and instrumental tests conducted in the clinic: full blood
count, biochemical panel, serological tests (antibodies), ECG, EchoCG, chest X-ray, upper Gl tract radiography,
ultrasound of abdominal organs, kidneys, rheovasography of the vessels of the upper limbs, X-ray of hands. Patient was
consulted by gastroenterologist, vascular surgeon and gynecologist.

Conclusions. An important task for the practicing physician is the ability to recognize the first signs of systemic
sclerosis - “red flags”, which will help to diagnose the disease at early stages, start timely treatment to prevent irreversible
pathological changes, early disability and mortality of patients with SSc.

KEY WORDS: systemic sclerosis, Raynaud phenomenon, diagnosis difficulties
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antinuclear antibodies (anticentromere antibo-
INTRODUCTION dies, anti-Scl-70), antibodies to endothelium
Systemic sclerosis (SSc) is a rare chronic  and connective tissue [3]. The main forms of
systemic disease of the connective tissue,  systemic sclerosis are [3, 4]:
presenting with generalized microangiopathy, 1. Diffuse systemic sclerosis(dSSc) -
immune dysregulation and fibrosis of skin and  involves skin thickening of the trunk and the
internal organs [1]. Features of SSc are high  extremities proximal to the elbows and knees
level of patient-to-patient clinical variability,  besides involvement of the face;
multiple organ lesions and a progressive course 2. Limited systemic sclerosis (ISSc) -
leading to disability. The incidence of SSc  affects areas distal to the elbows and knees and
varies from 2.3 to 10 people per 1 million. SSc  also may involve the face and neck;
usually appears in women aged 30-40 years 3. Systemic sclerosis sine scleroderma
with a female-to-male ratio of 3-6:1[2].  (SsSSc) — there is internal organ involvement in
Etiology of SSc is not known. Pathogenesis of  the absence of clinically apparent cutaneous
SSc is associated with excessive fibrosis, involvement;
impaired microcirculation and the immune The manifestation of SSc often begins with
system dysregulation. An imbalance of cellular ~ Raynaud phenomenon (RP), which in 70 % of
and humoral immunity is characteristic of SSc,  cases is the first clinical sign of SSc [1, 4]. The
leading to the activation of the synthesis of  progression of RP leads to ischemic-trophic
interleukins 1L-1, IL-4, 1L-6 and specific  disorders: the formation of ulcers, as well as

© Golubkina E. O., Silenko I. Y., 929
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osteolysis. Skin lesions are specific for SSc and
are divided into 3 phases: edematous, indurative
and atrophic. Characteristic features of SSc are:
mask-like face with radial furrowing around the
mouth, skin tightening and tension, as well as
sclerodactyly which is a hardening of the skin
of the hands with increasing limitation of move-
ments and the development of contractures [5].
The gastrointestinal tract lesions (dysphagia,
gastroesophageal reflux disease) as well as the
respiratory (pulmonary hypertension, interstitial
lung fibrosis), renal (renal crisis, chronic renal
failure), cardiovascular (myocardial fibrosis,
arrhythmias, heart failure), musculoskeletal
(arthralgia, myalgia, arthritis) and genitourinary
(erectile dysfunction, bladder fibrosis) systems
lesions are frequently involved in systemic
sclerosis clinical presentation [4].

Diagnosis of SSc is based on criteria for the
classification of systemic sclerosis that include
features of clinical presentation (skin changes,
RP, pulmonary lesions), serological tests
(presence  of  systemic  sclerosis—related
autoantibodies), capillaroscopy abnormalities
[6]. Treatment of SSc is based on the
prescription of antifibrotic drugs (D-
penicillamine) in combination with arterial
vasodilators, antiplatelet agents, non-steroidal
anti-inflammatory drugs (NSAIDs),
corticosteroids, disease-modifying antirheu-
matic drugs (DMARDs). Therapy of SSc also
includes symptomatic treatment depending on
the internal organs involvement [7].

OUR CASE

Female 39 years-old patient presented with
complaints on pain and swelling of wrists more
pronounced at night, lasting up to 5-6 hours,
subsiding at rest with stiffness of wrists,
inability to perform fine handwork; changing of
skin color of hands to pale, then bluish that is
aggravated in cold, chilliness and numbness of
the hands and feet more pronounced in the cool
season (due to this patient has to wear gloves
and warm socks all the time); pain in knee and
elbow joints with stiffness up to 2 hours. Also
complains were of constant feeling of skin
tightness especially on the face; inability to
open mouth widely; changing of voice;
difficulty of swallowing of solid foods, constant
heartburn. Patient was concerned about
periodical dyspnea on exertion; general
weakness, fatigue, decreased muscle strength,
hair loss and periodical fever up to 37.5°C.
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Patient also noted
intermenstrual bleeding.

ANAMNESIS OF THE DISEASE

In year 2008 after childbirth patient first
started to experience chilliness and numbness
along with paleness and blueness of the fingers
of both hands in the cold. She was consulted by
district physician but diagnosis was not made
and treatment was not prescribed; recom-
mendations were to avoid hypothermia and
wear gloves. In 2008-2013 condition of the
patient progressively deteriorated, appeared
pain in wrists, shoulder, knee, elbow joints,
inability to perform fine handwork, difficulty in
swallowing of solid food, feeling of skin
tightness on the face, hair loss, changing of
voice, weight loss. In January 2013 after URVI
patient had a pronounced deterioration in her
general condition: pain in the joints of the
hands became more severe, appeared deep non-
healing ulcers on the fingertips. In September
2013 she was consulted by a surgeon with the
diagnosis: Felon of the distal phalanx of the left
thumb. Due to this patient was treated with
antibiotics but without significant effect: full
blood count showed significant increase of ESR
— 42 mm/hour despite of the antibioticotherapy,
the general condition of the patient did not
improve. After non-successful treatment the
patient was referred to rheumatologist and in
October 2013 was admitted to the
rheumatology department, where she was
diagnosed with systemic sclerosis, stage I
(generalized), subacute course, activity Il stage,
with damage to the skin (edema, induration),
blood vessels (Raynaud syndrome, stage IlI
ischemia), joints (polyarthritis with
predominant lesions of the hands, wrists, elbow,
knee, feet joints, radiographic changes of Il
grade, functional impairment I st.), esophagus
(esophagitis). The patient was treated with
methylprednisolone (20 mg/day). D-penicil-
lamine was prescribed but the patient refused to
use it due to her financial issues. Despite the
treatment Raynaud phenomenon progressed and
in December 2013 developed an osteolysis of
the distal phalanx of the left thumb.
Subsequently, the patient had planned
hospitalization 2 times per year in a specialized
rheumatology department. Takes constantly
methylprednisolone, amlodipine, naftidrofuryl,
aspirin. Last hospitalization was due to the
worsening of the general condition (pain in

episodes of painless



wrists and cyanosis of the fingers became more
pronounced).

ANAMNESIS OF LIFE

Patient is not working due to disability of 3"
degree; denies smoking, alcohol abuse.
Postponed diseases: URVI, pneumonia (May
2016); postponed operations: surgical treatment
of cataract of both eyes (March 2016). Patient
has mensis from 14 years old, also notes
episodes of intermenstrual bleeding, which
started 1 year ago; due to this she never had
doctor’s  consult. Tuberculosis, diabetes
mellitus, viral hepatitis, peptic ulcer, allergic
reactions denies. Hereditary history is not
burdened.

OBJECTIVE EXAMINATION

General condition of the patient is of
moderate severity, clear consciousness, posture
is active. Weight — 50 kg, height — 164 cm.
BMI — 18,6 kg/m? t — 36.8 °C. Skin is pale,
clean, dry, tightened; the patient has mask-like
facial features, with poor mimic and radial
furrowing around the mouth, incomplete
opening of the mouth is observed. There is
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pallor, cyanosis of the skin of the hands and
feet, their swelling, hardening of the skin,
hypothermia. On the distal phalanges of the
fingers - pitting scaring about 2—4 mm. Mucous
membranes: pale-pink, tongue is covered with
white plaque; lymphatic nodes are not palpated;
peripheral edema is absent. Thyroid gland is not
enlarged on palpation. Hoarseness of voice is
present. Musculoskeletal system: hypothermia,
cyanosis of the fingers; thickening, swelling
and induration of the skin of the hands with
smoothed contours of the metacarpophalangeal
(MCP), carpometacarpal (CMC), wrist joints
with pain on palpation, reduced muscular
strength up to 3 points, limited flexion to 70 %.
There is defect of distal phalanx of the left
thumb and pitting scarring of the fingertips.
Feet: hypothermia, cyanosis, puffiness,
thickening, induration of the skin of the toes,
tenderness to palpation. Other joints are not
visually altered; there is no soft tissue swelling,
change of skin color and skin temperature;
slight tenderness on palpation of the knee and
elbow joints. Range of movements in the joints
is described below (see table 1).

Table 1
Range of movements in joints
Types of movement Wrist joints Elbow joints Knee joints Ankle joints
Extension /flexion Right:45/40 Right:180/40 Right:180/40 Right:60/100
Left: 50/40 Left:175/40 Left:180/40 Left:60/110
Normal range 65/75 180/40 180/40 70/130
(extension/flexion)
Lungs: resonance percussion sound, on - Biochemical panel (fasting plasma

auscultation — harsh breathing over both lung
fields, RR -18. Heart borders on percussion are
not enlarged, heart tones are clear, loud,
rhythmic, HR — 74 bpm; BP — 110/70 on both
arms, radial pulse is weakened, synchronous,
rhythmic at 74 bpm. Abdomen: epigastric
tenderness on palpation; liver is at the costal
margin, painless; spleen is not palpable.
Tapping sign is negative on both sides.
Urination is free, painless.

THE RESULTS OF CURRENT
PATIENT’S INVESTIGATIONS

- Full blood count: leukocytosis —
14,8*10%L (N 4,0-9,0*10%L); ESR -
17 mm/h (N — 2-15 mm/h); urinalysis — all
parameters within the normal range;

glucose, AST, ALT, urea, creatinine, total
protein, calcium, potassium, sodium, chlorides,
25(0OH)D, CRP, seromucoid) — CRP — 11 mg/I
(N <5), other parameters within the normal
range;

- Serological tests: positive ANA (antinuc-
lear antibodies), positive anti-SS-A 52/60 with
titer of 6.8 Al (N <1 Al), anti-Sm/RNP with
titer of 8 Al (N <1 Al), anti-RNP- titer of 8 Al
(N <1 Al); anti-JO-1, anti-dsDNA, anti-Scl70,
anti-centromere antibodies were negative;

- ECG: sinus rhythm, HR — 71 bpm, left
anterior fascicular block of bundle of Hiss;

- EchoCG: chambers of the heart are not
enlarged, myocardial contractility is
satisfactory, ejection fraction — 58 %;
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- Chest X-ray: in lungs - infiltrative
lesions are absent, sinuses of the lungs are
without pathological changes, there are signs of
pneumofibrosis, size and shape of the heart
within normal limits;

Upper GI tract radiography: signs of

gastroesophageal,  duodenogastral  reflux,
esophagitis, sliding axial hernia of 1% degree;
- Ultrasound of abdominal organs,

kidneys: no pathological changes; ultrasound of
the pelvic organs: echo signs of endometrial

polyp;

Rheovasography of the vessels of the
upper limbs: in the left hand blood supply is

reduced by 29 %, mild hypovolemia; in the
right hand the blood supply is reduced by 34 %,
moderate hypovolemia; the tone of large and
medium arteries, the tone of small arteries,
arterioles and venules in both hands is normal;
X-ray of hands: bone defect in the distal
phalanx of the left thumb; shortening, fuzziness
of the adjacent interphalangeal joint plates of
the left thumb with elements of marginal
resorption; cystic restructuring of the heads of
the metacarpal bones, patchy osteoporosis of
the carpal bones (fig. 1).

Fig. 1. X-ray of hands.

CONSULTS OF SPECIALISTS

Consultation  of  gastroenterologist:
gastroesophageal reflux, duodenogastral reflux,
esophagitis, sliding axial hiatal hernia of 1%
degree.

Consultation of  vascular  surgeon:
Raynaud syndrome, chronic ischemia of Ill-rd
degree.

Consultation of gynecologist: endomet-
rial polyp, recommended surgical intervention.

DIAGNOSIS

Main diagnosis: Systemic sclerosis, stage 1l
(generalized), chronic course, activity of stage
I, with skin lesions (edema, induration), vessels
(Raynaud syndrome, ischemia of Ill degree),
joints (polyarthritis with predominant lesion of
the joints of the hands, wrists, feet,
radiographic changes of Il degree, functional
impairment of |  degree), esophagus
(gastroesophageal,  duodenogastric  reflux,
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esophagitis, sliding axial hernia of 1 degree),
lungs (pneumofibrosis).

Concomitant diagnosis:
endometrium.

RECOMMENDATIONS AND
TREATMENT

Recommendations were to maintain healthy
lifestyle, avoid physical overload, overcooling,
insolation; diet with limitation of mechanical
and chemical irritants, stimulants of gastric
secretion, substances that linger for a long time
in the stomach. Patient was advised to use
moisturizing, emollient hypoallergenic skin
care products.

Dynamic observation of specialists was
recommended: rheumatologist, vascular
surgeon, gastroenterologist, ophthalmologist,
gynecologist, pulmonologist.

Drug therapy: methylprednisolone 8 mg per
day — constantly under the control of clinical
and laboratory activity of the disease;

Polyp of




naftidrofuryl hydrogen oxalate 200 mg 3 times
a day for 3 months; pentoxifylline 600 mg 1
time per day — 2 months; amlodipine 2.5 mg 1
time a day — continuously under the BP control;
aspirin 75 mg after dinner — continuously;
omeprazole 20 mg 1 time per day - from the 1st
to the 10th day of each month.

Recommendations: spirometry and
consultation of pulmonologist; surgical therapy
for endometrial polyp: polypectomy.

DISCUSSION

Diagnosis of systemic sclerosis in the early
stages has certain difficulties due to the poor
specificity of the clinical picture, patients'
underestimation of the severity of their
condition, as well as low medical awareness for
the identification of SSc [8]. According to
studies [9], early signs of SSc include puffy,
swollen fingers, Raynaud phenomenon, specific
microvascular abnormalities by capillaroscopy
and the presence of autoantibodies: ANA and
specific for SSc anticentromere and antito-
poisomerase-1 antibodies. Presence of Raynaud
phenomenon and puffy fingers are not often
considered by patients as «serious symptomsy
requiring a doctor’s consultation. Due to
research study [8] patients with kidney damage,
difficulty breathing and ulcerative lesions of the
fingers consulted the doctor almost immediately
after the onset of these symptoms, while
patients with Raynaud phenomenon sought
medical help 6-9 months after the first
complaints appeared. An important factor in the
early diagnosis of SSc is the level of awareness
of doctors, especially general practitioners, who
are most often approached by patients with
initial manifestations of systemic sclerosis.
According to a study with interviewing of
rheumatologists, dermatologists and general
practitioners in Europe and America [8], it was
found that there was low medical awareness for
identifying SSc in general practitioners that
along with an underestimation of the symptoms
by the patients contributed to the late diagnosis
of SSc. Another issue for timely diagnosis of
SSc is that very early presentation of systemic
sclerosis in most of the cases doesn’t have
sufficient features to fulfill the present
classification criteria due to the American
College of Rheumatology and European League
Against Rheumatism [6, 10, 11].

SSc in our patient manifested in the form of
Raynaud's phenomenon, however, during the
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initial examination, her symptoms were not
regarded as signs of a rheumatic disease; further
laboratory and instrumental investigations were
not performed, which undoubtedly led to a late
diagnosis of SSc. The diagnosis of SSc in our
clinical case was made 5 years after the onset of
the disease, when developed an overt clinical
picture with lesions of the joints, blood vessels,
gastrointestinal tract, and pronounced specific
changes of the skin.

The tendency to the prevalence of late
diagnosis of SSc is described by many authors
[9, 10, 12-13]. It is obvious that the diagnosis of
SSc in the late stages does not carry significant
difficulties; mostly due to specific skin changes,
as well as multiple organ lesions and vascular
disorders [8]. However, the treatment of such
patients in the later stages is limited because of:
pronounced internal organs involvement,
microvascular remodeling, tissue fibrosis or
atrophy which are already irreversible [9].
Severe complications of SSc such as renal
crisis, interstitial pulmonary fibrosis and
pulmonary hypertension, ischemic limb lesions
and osteolysis often lead to disability and
increased mortality of these patients [4].

While treatment in the early stages of SSc
allows to slow down and control the
progression of the disease and to prevent
irreversible pathological changes and thus avoid
the disability of the patients [9, 11, 14]. Despite
the fact that early signs of SSc such as Raynaud
phenomenon and swollen puffy fingers have
low specificity, they were suggested to be
considered as «red flags» for a general
practitioner, which will allow suspicion of SSc
and further serological and instrumental studies
aimed at early detection of this disease [11].

CONCLUSIONS

Diagnosis of systemic sclerosis in our
patient was made a 5 years after the onset of
symptoms mainly due to weak medical
vigilance in detection of rare rheumatologic
diseases, as a result late diagnosis in this case
led to untimely prescribed treatment and to the
disability of the patient. An important task for
the practicing physician is the ability to
recognize the first signs of systemic sclerosis -
«red flags», which will help to diagnose the
disease at early stages, start timely treatment to
prevent irreversible pathological changes, early
disability and mortality of patients with SSc.
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CKJIAJTHOCTI ¥ JIATHOCTHUIII CACTEMHOI CKJEPOJAEPMII HA ITIPUKJIAII
KJITHIYHOI'O BUITAJIKY

Tonyoxina €. 0., Cinenko L. 1O., Bpaxmoxamm X.

Beryn. Cuctemna cxiepoaepmisi (CC) - me pimkicHe XpOHIUHE CHCTEMHE 3aXBOPIOBAHHS CIIOJNyYHOI TKaHHHH, IO
XapaKTEePHU3YETHCS BUCOKMM PiBHEM KIIIHIYHOI BapiaOeNbHOCTI 03HAK Bif Mali€HTa JI0 MaIli€HTa.

Meta. MeTo0 Hamoro AOCTIPKEHHs CTaJIO0 BHBYCHHS KJIIHIYHOTO BUIAJAKY Iepebiry i TpYAHOIUIB B CBOE€YACHIN
miarsocTuili CC y marieHTKa cepeIHbOrO BiKYy.

Marepiann Ta Metomu. Ilamientka - 39-piyHa kiHka, Oe3po0OiTHAa 3 TNPHBOAY IHBATITHOCTI 3-TO CTYIEHS.
3axBoproBaHHs nposiBHiocs ¢eHomenoMm Peitno B 2008 pomi. ITpotsarom 2008-2013 pokiB cTaH XBOpoi HPOrpecHBHO
noripuryBascsi, 3&#39;sIBIIMCS HOBI CHMITOMH - TPYIHOINI 3 KOBTaHHAM TBepAoi ixi, Bupasku. Y 2013 pomi ii
MPOKOHCYJIBTYBaB Xipypr, BOHa MNPOHIDIa Kypc aHTHOIOTHKOTepamii Oe3 3HauHOrOo edekry. Y >koBTHI 2013 poky
TOCHITaNi30BaHa B pEBMATOJIOTiYHE

BiZIeHHs, 1e iii HapemTi OyB mocrasienuid aiarno3 CC, I crazis (rerepamizoBana), miaroctpuii nepedir, 11 cramis
AKTHBHOCTI, 3 IMOLIKO/KEHHSIM IIKipH (HaOpsIK, YIIUIbHEHHs), KPOBOHOCHUX cyauH (cuHApoM Peiino, cranis 111 imemii),
cyrno6iB (MOMapTPUT 3 MEPEBAKHUM YPAKEHHAM pPYyK, 3an&#39;i1cTh, TIKTBOBOTO, KOJIHHOTO, CYTJIOOiB CTOII,
pentrenosoriuni 3Minu 11 crynens, ¢pyHkiionansHi nopymenHs | cT.), ctpaBoxony (e3odarit). OctaHHs rocmiTanizaris
Oyna noB&#39;s13aHa 3 MOTIPLIEHHSIM 3aralbHOro cTaHy. [larieHTka OTprMyBaia METHIINIPEIHI30JI0H 8 MT, aMJIOJHIIH 2,5
Mr, HadTiapodypin 200 Mr Tpu pa3u Ha JIeHb, acmipuH 75 mr, meHTokcudinia 600 mr, omenpazoin 20 mr.

PesyabTaT. Y Hamomy AOCIiKeHH] TPEICTABICHI PE3YJIBTATH Pi3HUX JTa0OPAaTOPHHUX Ta IHCTPYMEHTAIBHUX TECTIB,
MPOBEICHUX B JIKAPHI: 3arajJbHAN aHami3 KpoBi, OioXiMiuHa maHemnb, cepojoriuni tectu (anturina), EKI, ExoKT,
peHTreHorpadis rpyaHOi KIITKH, PyK 1 BEpXHIX BiAIIB IDTYHKOBO-KHIIKOBOTO TpakTy, Y3J| opraHiB uepeBHOT
MOPOXKHUHH, HUPOK, peoBazorpadis CyanH BEpXHiX KiHLIBOK. IlaIlieHTKy KOHCYJIbTYBald TacTPOEHTEPOJIOr, CyIUHHHUN
Xipypr i TiHEKOJIOT.

BucHoBkH. BaximBuM 3aBIaHHAM Ul IPAaKTHKYIOYOTO JIiKapsi € BMiHHA po3mizHat nepuri o3Haku CC - «4epBOHi
Hparnopu», sIKi JTONMOMOXYTh JIarHOCTYBAaTH 3aXBOPIOBAHHS Ha PaHHIX CTafisfX, PO3MOYATH CBOE€YACHE JIIKyBaHHS JUIS
3armo0iraHHs HE3BOPOTHHX MATOJIOTIYHUX 3MiH, paHHBOI HENpaIe3IaTHOCTI Ta CMepTHOCTI matieHTiB 3 CC.

K/TIOY0BI CIIOBA: cuctemua cxiepoaepmis, penomen PeitHo, CKIaqHOCTI TIarHOCTUKA
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T'onyorxuna E. A., Cunenko HU. IO., Bpaxmoxamm X.

Berynienne. Cucremnas ckiepoaepmusi (CC) - 3T0 peaKoe XpOHHUECKOe CHCTEMHOE 3a00JIeBaHUE COSTUHUTENbHON
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Marepuansl u Meroasbl. Ilanmentka - 39-neTHsAs KeHIUMHa, Oe3paboTHAs M3-3a MHBAIMAHOCTH 3-if CTENEHH.
3aboneBanue nposiBiiaoch (ernomenoMm Peitno B 2008 romy. B Tteuenme 2008-2013 romoB coctosiHMe OONBHOI
MPOTPECCHBHO yXyIIIAIOCh, MOSBIINCH HOBbIE CHMITOMBI - TPYAHOCTH C IJIOTAaHUEM TBepoi numy, 5386l B 2013 romy
ee TIPOKOHCYIBTUPOBAII XHPYPT, OHA IPOIUIA Kypc aHTHOMOTHKOTepanuy 6e3 3HaunTensHoro 3¢ dexra. B okrsadpe 2013
rozga GbUTa TOCTUTAIM3UPOBAaHA B PEBMATOIOTHYECKOE OT/IeTICHHE, IIe € B KOHEYHOM HUTOTre OBUI mocTtasieH quarnos CC,
II cragus (reHepanM30BaHHAs), TOJOCTPOE TedeHue, 11 cTaans akTHBHOCTH, ¢ MOBpEXIEHHEM KOXH (OTEK, YIUIOTHEHHE),
KPOBEHOCHBIX cocynoB (cuuapoMm Peiino, cramust III wmmemwuu), cycraBoB (IIOMHApTPUT C TPEUMYLIECTBEHHBIM
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PULMONARY EMBOLISM IN YOUNG AGE
Kulminskaya V., Makienko N., Shmidt O., lvleva O.

Introduction. One of the risk factors for pulmonary embolism is age &gt; 40 years. Lately, more and more cases of
thromboembolism occur at a young age, that requires special attention in diagnosis and treatment.

Obijectives. The purpose of this article was to analyze the clinical case of thromboembolism at a young age.

Material and methods. Our patient B., 33- year-old male was urgently hospitalized with the chest pain when
breathing in, shortness of breath, blood-streaked sputum cough and body temperature up to 37-38.5 °C. 17.12.18 the bone
immobilization of the right fibula due to a fracture was performed. 30.12.18 - the patient felt compressive pain in the right
side of the chest, shortness of breath, blood-streaked sputum cough. An ambulance was called, but the patient was not
hospitalized. Since 31.12.2018 till 05.01.2019 — body temperature rose to 38°C. 06.01.19 - a recurrence of initial
symptoms. 07.01.19 - the chest pain intensified, patient was transported by ambulance to a hospital. During the
examination: vesicular breathing, weakened in the lower sections, mostly on the right, respiratory rate -20/min, heart rate
100 beats/min, blood pressure 120/70 mm Hg. The main diagnosis: thromboembolism of the lobar arteries of the right
lung. Class I, very low risk (43 points by PESI scale — Pulmonary Embolism Severity Index, 5 points by the Padua
prediction score).

Complication: right-sided inferior infarction-pneumonia. Concomitant diagnosis: fracture of the right fibula.
Recommended treatment: rivaroxaban 12 mg; eplerenone 50 mg, ceftriaxone 1 g bid intravenous injection (1V),
levofloxacin 500 mg 1V, oxygen therapy.

Results. Laboratory and instrumental studies were carried out. Laboratory tests revealed an increased in leukocytes,
erythrocyte sedimentation rate, ALT, troponin I. ECG: right axis deviation. Computed tomography (CT) of the chest: CT
signs of thromboembolism of the arteries of the right lung, right-sided inferior infarction-pneumonia, changes are more
typical for an inflammatory process in the initial stage. Ultrasound examination of the abdominal organs and kidneys:
diffuse changes of the liver parenchyma, traces of fluid in the right pleural cavity.

Conclusions. Prolonged immobilization in young patients can be only one risk factor for the formation of pulmonary
embolism. In order to predict possible complications in patients with pulmonary thromboembolism, it is necessary to take
into account the initial state of the patient and associated diseases in each case.

KEY WORDS: pulmonary embolism, young age, complications
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INTRODUCTION

Pulmonary embolism (PE) in the practice of
a cardiologist remains a disease that requires
timely diagnosis and treatment to prevent
patients’ disability and mortality [1].

The approximate frequency of pulmonary
embolism in Ukraine is 120-130 thousand
cases per year [1] and tends to increase [2]. It is
known that the incidence of pulmonary
embolism in young people is significantly
lower than in older [3, 4], while mortality at the
age of 20-39 years is higher compared with
other age groups [4, 5]. According to sources

[4], in most cases the cause of pulmonary
embolism in a cohort of young patients is not
possible to establish. Some patients are
asymptomatic or clinical signs are nonspecific
due to the polymorphism of developing
syndromes [6], which often leads to accidental
or late diagnosis of the pathology.

In clinical practice, there are some
difficulties in diagnosing PE in young people.
This is not only due to non-specific clinical
picture, requiring a differential approach, but
also to the lack of informative and accessible
diagnostic method and recommendations for the
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primary prevention of the development of this
pathology [7].

CLINICAL CASE
33-year-old, male, a resident of the region.
COMPLAINTS

Patient B., hospitalized in emergency order
with complaints of pain in the right half of the
chest when breathing in, the pain intensified in
the evening; cough in the morning, with expect-
ration of blood streaks; body tempe-rature rise
up to 37-38.5 °C in the evening; shortness of
breath during normal physical exertion.

ANAMNESIS MORBI

Considers himself ill since 17.12.18, when
after fracture of the right fibula the bone
immobilization was performed, bed rest was
recommended. 30.12.18 — being at home, the
patient felt compressive pain in right side of the
chest, shortness of breath, cough with expec-
toration of viscous mucus with blood streaks.
An ambulance was called, blood pressure (BP)
was measured and ECG was made. The patient
was not hospitalized.

From 31.12.2018 till 05.01.2019 there was
an increase in body temperature to 38 °C.
06.01.19 — the patient had a recurrence of chest
pain (with increased at night), shortness of
breath, expectoration of viscous mucus with
blood streaks. 07.01.19 — the chest pain intensi-
fied, and therefore patient called ambulance and
was hospitalized in Kharkiv hospital for
railways Ne 1 of the branch «Health Center»
Public Joint Stock Company «Ukrainian
Railways», cardiology department 1 for
examination, verification of diagnosis and
treatment.

ANAMNESIS VITAE

Patient did not suffer from intestinal
infections, viral hepatitis, malaria, helminthic
invasions, diabetes, tuberculosis or allergic
reaction to medicines. But he had an allergic
reaction to ambrosia (lacrimation and runny
nose during flowering). Family history had no
significant  information. Risk  factors:
immobilization due to fracture of the right
fibula 17.12.18.

OBJECTIVE STATUS

Consciousness is clear, pale pink skin,
peripheral lymph nodes are not enlarged. The
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body mass index is 24.9 kg/m?. The lobes of the
thyroid gland are not clearly defined. The
isthmus of the thyroid gland is palpable,
painless, not welded to other tissues. Muscular-
skeletal system: a plaster cast on the right leg.
Percussion: over most of the lungs area a
resonant sound was revealed, but in the lower
sections (mostly on the right side) there was a
slight dullness of the pulmonary sound.
Auscultation: vesicular breathing, weakened in
the lower sections, mostly on the right.
Respiratory rate — 20/min. The borders of
relative cardiac dullness were not shifted. Heart
auscultation: rhythmic heart activity, heart
sounds — there was accentuated 2" heart sound
in the second intercostal space on the left. Heart
rate = pulse = 100 beats/min. Blood pressure
120/70 mm Hg on the right and left hands.
Abdomen of normal size, soft and painless on
palpation, the lower border of the liver at the
edge of the costal arch, painless. Physiological
responses are within normal. Costovertebral
angle tenderness is negative on both sides.
Pitting oedema on the left lower extremity is
absent, the right — in a plaster cast to the knee.

RESULTS OF INVESTIGATIONS

Laboratory and instrumental studies were
carried out.

A clinical analysis of blood revealed an
increase in leukocytes of 10.8x10° g/l (N 4.0-
9.0x10° g/l), Erythrocyte sedimentation rate of
23 mm/min (up to 20 mm/min).

Biochemical Dblood tests revealed an
increased level of ALT up to 42.6 units / | (N
< 31 units/l) and troponin I up to 34.5 ng /1 (N
<25 ng/l).

Echocardiography (ECHO-KG), conclusion:
the heart chambers are not dilated, the myocar-
dium is not thickened, no areas of akinesia have
been revealed. Indicators of myocardial cont-
ratility and pumping function of the left
ventricle saved (left ventricular ejection fraction
76 %).

Computed tomography (CT) of the chest,
conclusion (fig. 1, 2): there are CT signs of
thromboembolism of the arteries of the right
lung, right-sided inferior infarction-pneumonia.
Changes in the lower lobe of the left lung are
more typical for an inflammatory process in the
initial stage.
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Fig. 1.

Ultrasound examination (ultrasound) of the
abdominal organs and kidneys: there are diffuse
changes of the liver parenchyma, traces of fluid
in the right pleural cavity. The inferior vena
cava is not dilated.

ECG: there is shift of the electrical axis to
the right.

The main diagnosis: thromboembolism of
the lobar arteries of the right lung. Class I, very
low risk (43 points by PESI scale — Pulmonary
Embolism Severity Index, 5 points by the
Padua prediction score).

Complication: right-sided inferior infarction-
pneumonia.

Concomitant diagnosis: fracture of the right
fibula.

RECOMMENDED DRUG THERAPY

Antithrombotic drugs. ATH code VO1FF01
— rivaroxaban 12 mg once a day for long-time
use; potassium-sparing diuretics, aldosterone
antagonists, ATX code C03D A04 — eplerenone
50 mg once a day; antibacterials for systemic
use, other beta-lactam antibiotics, third-
generation cephalosporins, code ATXJ01DD04
— ceftriaxone 1 g twice a day, intravenously, for
7days; quinolone  antibacterial  drugs,
fluoroquinolones, ATX code J01MA12
levofloxacin 500 mg once a day, intravenously
for 7 days; oxygen therapy for 7 days.

Additionally, it was recommended the
patient to verify the pathogenetic cause of
pulmonary  embolism: to exclude the
antiphospholipid syndrome with the
determination of antiphospholipid antibodies
(aFL), associated with autoimmune thrombotic
vasculopathy.
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DISCUSSION

Pulmonary embolism remains a poorly
explored problem in young patients. This
clinical case confirms that the development of
pulmonary embolism is possible in young
people as often as in patients of middle or older
age [5, 9].

Considering the aetiology of pulmonary
embolism, it is impossible to ignore the risk
factors (patient age, immobilization for more
than 3 days, bone fractures and others) that
form the clinical picture, the progression and
complications of the disease [1.3-6].

Clinical manifestation of pulmonary
embolism in any age is determined by the
degree of obstruction of pulmonary arteries.
According to [1, 8, 10] pulmonary embolism
may be accompanied by an acute debut (sudden
onset, chest pain, shortness of breath, a drop in
blood pressure, signs of an acute pulmonary
hypertension), subacute (progressive respiratory
and right ventricular failure, signs of infarction
pneumonia,  hemoptysis) and  recurrent
(repeated episodes of dyspnoea, unmotivated
syncope, collapse, signs of pneumonia,
pleurisy, fever, the appearance or progression of
heart failure, resistant to therapy, the
appearance and progression of signs of subacute
or chronic pulmonary heart disease; danger of
death due to massive pulmonary embolism).

Patient complaints, risk factors, the
«severity» of the clinical picture require,
regardless of age, a timely diagnostic approach,
as well as the appointment of therapy according
to the recommendations [10, 11]. The
predisposition of young people to the
antiphospholipid syndrome [3, 5] should be
taken into account and requires a detailed and
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thorough examination in order to prevent CONCLUSION

complications.

syndrome is an acquired thrombophilic disease
when  autoantibodies  to  phospholipid
determinants of cell ~membranes or
phospholipid-binding proteins of the blood are
produced. Consequently, associated with AFL
clinical manifestations can range from
asymptomatic carrier state to life-threatening
manifestations associated with the size, number,
and type of occluded vessels.

with pulmonary embolism in each individual

The clinical case illustrates that young
patients can be classified as risk group with the
potential development of pulmonary embolism
with certain provoking factors, especially with
prolonged immobilization due to a fracture of
the bones. The above may be the leading cause
of disease progression and the development of
complications.

Treatment of young patients with pulmonary
embolism is carried out in accordance with
recommendations for the management of
patients with venous embolism, taking into
account all risk factors.

According to [11], antiphospholipid

To predict possible complications in patients

case it is necessary to take into account the
initial state of the patient and comorbidities [2,
4,10, 11].
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TPOMBOEMBOJIIS JIETEHEBOI APTEPii B MOJIOJIOMY BIIII
Kynomincoka B. 10., Makienko H. B., IlImiom O. IO., Ieénesa O. O.

Beryn. OnanM 3 (hakTopiB pH3HKY pO3BUTKY TpoMOoeMOomii iereHeBoi aprepii € Bik &gt; 40 pokiB. OcTaHHIM YacoM
3yCTpIiUaeThCsl Bce OLbIe BHUIMAAKIB PO3BUTKY TpomOOeMOOmii B MOIOAOMY Billi, IIO BHMAara€ ocoOJIHMBOI yBaru B
JIIarHOCTHII Ta JTiKyBaHHi.

Mera. Metoro nanoi crarti OyB aHaNi3 KIIHIYHOTO BHIIAAKY TPOMOOEMOOii B MOJIOIOMY BIIli.

Marepian i meronqu. Ham nanient b., 33 poxu, OyB HEBiIKJIAJHO TOCHITaNi30BaHUH 3 060JeM y TPYAsIX NPH BIUXY,
3aIUIIKOI0, KalllJIeM 3 MOKPOTOK 3 TPOXKHIKAMH KPOBI 1 MiBHIICHHSAM Temrmeparypu Tina go 37-38,5 °C. 17.12.18
iMmoOGini3anist mpaBoi MamorominkoBoi kictku. 30.12.18 p 3&#39;1BuBcs cTHCKa4miie Oib B NpaBii MOJIOBUHI TPYIHOL
KJTITHHY, 3a[MIIKa, Kameilb 3 MOKPOTOIO 3 HPOXKWIKaMH KpoBi. Bynma Buximkana Opuraga MIBUAKOI JONOMOTH, aje
namieHT He OyB rocrmiTanizoBanuid. 3 31.12.2008 p mo 01.05.2009 p - remneparypa Tina migsunacs 10 38 °C. 01.06.19 -
peunanB noyatkoBux cuMntomiB. 01.07.19 - 6inb B TpyAsiX MOCHIMBCS, MAIlieHT OyB MOCTaBICHUN OpHUTranol0 MIBHAKOT
JIOTIOMOTH B JiKapHIO. [Ipy oOCTe)XeHHI: NUXaHHS BE3UKYJSApHE, oclablieHe B HIDKHIX BiIZiNIaX, MEPeBaKHO CIIPaBa,
gacrora auxaHHS - 20 / XB, yactorta cepreBux ckopoueHb 100 yn / xB, aprepianpruii THCK 120/70 MM pr. OcHOBHUIA
niarHo3: TpoM6oeMOoIIis ONBOBUX apTepiit mpasoi sereni. Knac I, nyxxe Huspkuii pusuk (43 G6amm 3a mkanoro PESI -
IHIEKC TSHKKOCTI TpoMOoeMOotii JiereHeBol aptepii, 5 OaniB 3a mkanow mporHo3y [lamayi). YcknaaHeHHs: mpaBoOiuHa
HIDKHBOJIONIeBa iH(papKT-THeBMOHis. CymyTHIH JiarHO3: HepeioM IpaBoi MaJoroMilKoBOi KiCTKH. PexomeHmoBaHe
JiKyBaHHS: puBapokcabaH 12 mr; erepeHoH 50 Mr, neTpHakcoH 1 T BHYTPIIHBOBEHHO B / B (B / B), JIeBO(UIOKCAINH
500 mr B / B, KICHEBA Tepartis.

PesyabTaTn. [IpoBeseHo 1a00paToOpHi Ta IHCTpYMEHTAIbHI JOCHiHKeHHS. JIabopaTopHi TecTr mokas3ain 301TbIIeHHs
KIJIBKOCTI JICHKOIWTIB, IIBUAKOCTI ocimanHs eputpouutiB, AJIT, tpomowiny I. EKI: BigxumeHHs oci Bmpaso.
Komn&#39;10tepra tomorpadis (KT) rpyanoi xmitku: KT o3Haku TpombGoemborii aprepiii mpaBoi nereHi, mpaBoOidna
HIDKHBOJIONICBA iH(APKT-IIHEBMOHIs,, 3MiHM OUIBII XapakTepHi I 3amajJbHOrO MpOIecy B IOYATKOBIiil cranil.
VY IpTpa3ByKOBE HOCIIPKEHHS OPTraHiB YepeBHOT HOPOKHUHY Ta HUPOK: AH(Y3HI 3MIHH TTAPEHXIMU MEeYiHKH, CIILIU PiJUHH
B MIpaBiii IICBPaJIbHI TOPOKHUHI.

BucHoBok. [loBrorpuBana iMMOOiNi3amiss y MAaI[ieHTiB MOJOAOTO BiKy MOXe OyTH €AuHHM (aKTOpOM PHU3HKY
¢dopmyBaHHS TpoMOoeMOomii JereHeBoi aprepii. 3 MeTOI0 NPOrHO3YBAHHS MOXIIMBHX YCKIAQOHEHb y MAaMi€HTIB 3
TpOMOOEMOOJTIEI0 JIETeHEBOI apTepii B KOKHOMY KOHKPETHOMY BHIIaJIKy HEOOXiZHO BpaxOBYBaTH MOYATKOBHH CTaH
MalieHTa Ta CymyTHI 3aXBOPIOBAHHS.
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TPOMBOSMBOJIUS JETOYHON APTEPUU B MOJIOJIOM BO3PACTE
Kynvmunckaa B. 10., Maxuenko H. B., IlImuom E. IO., Henesa O. A.

Berynienne. OqauM u3 (HakToOpoB pHCKa Pa3BUTHSA TPOMOO3MOOINH JIETOYHOH apTepuu sBisiercss Bo3pacT &gt;40
net. B mocnenHee BpeMsi BCTpeyaeTcsi Bce OOJIbIIIe CIydaeB pa3BUTHS TPOMOOIMOOINU B MOJIOJIOM BO3pacTe, 4To TpedyeT
0c000r0 BHUMaHUs B TUATHOCTUKE U JICUCHHUH.

Henn. Llensio 1aHHO cTaThU OBLT aHATH3 KIMHUYIECKOTO CITydas TPOMOOIMOOIHH B MOJIOOM BO3PAcTe.

Marepunan u meroasl. Ham naruent b., 33 rozxa, 65U HEOTIIOKHO TOCIIUTAIM3UPOBAH C OOJBIO B IPYAN IPH BIOXE,
OJBINIKOH, KallJIeM ¢ MOKPOTOH C NPOXMJIKAMU KPOBH M IOBBIIICHUEM TeMIeparypsl Tedaa go 37-38,5 °C. 17.12.18
UMMOOMIH3aIMs paBoi ManodepoBoit koctu. 30.12.18 r. mosBHIIaCh CXUMaromas 00Jb B TPaBOM MOJIOBUHE TPYIHOM
KJIETKH, OZBINIKA, Kallelb C MOKPOTOH C NPOXKMIKaMH KPOBH. BpUla BBI3BaHAa CKOpas MOMOINb, HO ITAIllMEHT HE OBbLI
rociuranmuzupoBad. C 31.12.2008 r. mo 01.05.2009 r. - Temmeparypa Tena noBeicuiachk 10 38 °C. 01.06.19 - penuaus
HavabHBIX cUMIITOMOB. 01.07.19 — Gonp B rpyau yCHIHMIach, MAUEHT OBLI JOCTAaBICH HA MAIIMHE CKOPOH MOMOIIH B
6ompHuLy. [Ipn oOcnenoBaHUM: ABIXaHHE BE3HWKYISIPHOE, OCIAOJICHO B HIDKHUX OTHAENax, MPEHMYIIECTBEHHO CIIPaBa,
yacTtoTa IpIxaHus -20/MUH, YacToTa cepledHbiX cokpamieHuit 100 ya/mun, apTepuanbHoe naieHue 120/70 mm pr.
OCHOBHOI1 TMarHo3: TpoMOOAMOOIHS JOJIEBBIX apTepuil mpasoro Jierkoro. Kiace I, ouens Hu3kumit puck (43 Gamra o
mikane PESI - uanexc Tsxectd TpoMO0IMOOIHH JIETOYHOM apTepur, 5 0aIIoB 1o mikane nporuosa [amyn). OcnoxHeHue:
MPaBOCTOPOHHSSL HIDKHenoneBass HMH(apkT-mHeBMOHMs. CONMyTCTBYIONIMH AWMAarHO3: MepeioM IIpaBoil ManoOeproBoOi
koctH. PexoMeHayeMoe jedeHne: puBapokcabdan 12 mr; smiepeHoH 50 mr, nedpTpuakcoH 1 r BHyTpUBEHHO B / B (B / B),
neoguokcarH 500 MT B / B, KUCIOPOAHAS TEpPaIHs.

PesyabTathl. [IpoBeneHs! 1abopaTopHbIE M MHCTPyMEHTAIbHBIC HcclenoBaHus. JlabopaTopHble TECTHI MOKa3anu
YBEJIHMUCHHE KOJMYECTBA JICHKOLUUTOB, CKOPOCTh ocemaHus sputpountoB, AJIT, tpononuna I. OKI: oTkimoneHne ocu
BrpaBo. Kommnerorepras tomorpadus (KT) rpynnoit xkinetkn: KT npusHaku TpoM0O03MO0INH apTepuii MPaBoro JErkoro,
MPaBOCTOPOHHSS HY)KHE0JIeBasi HH(PapKT-ITHEBMOHUS, U3MEHEHUs 0oJiee XapaKTePHBI ISl BOCIIAJIMTENILHOTO TIpoliecca B
HayaJbHOM CTaauu. YJBTPa3BYKOBOE HCCIECJOBAHHUE OPraHOB OpIOIIHOM MOJOCTH M MHouek: Iuddy3Hble N3MEHEHHS
MapeHXUMBI IIEYEHH, CIIEbI )KUIKOCTH B IIPABOH IJIEBPAILHOM ITOJIOCTH.

BeiBoabl. [uTenpHas MMMOOHIIM3AIMS Yy HALMEHTOB MOJIOZOTO BO3PACTa MOXET OBITh TOJBKO OJHUM (hakTopoM
pucka GopMupoBaHUS TPOMOOIMOOIMH JIerouyHOH apTepud. C IENTbI0 MPOTHO3UPOBAHUS BO3MOXKHBIX OCIOXHEHHH Y
MAIeHTOB C TPOMOOIMOOIHEH JTeroyHoOi apTepuH B KaXXIOM KOHKPETHOM CITydae HEOOXOJMMO YUIHTHIBATH MCXOIHOE
COCTOSIHHUE TTaI[NeHTa U COITyTCTBYIOIIHE 3a00IeBaHus.
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