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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.

The article describes some peculiarities of 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.
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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
links are gradually included, simultaneously
provide all types of immunological defence:
phagocytosis, functioning of complement
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
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

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

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
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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 pg/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 purposesy [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
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
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 (PI) 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.
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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.
moith 81,17 +5,40 | 3,62+0,20 1,44 +0,03 76,71 £5,40 3,71+0,20 1,25+ 0,03*
mc?r?th 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.

3" - -
- o Stimulation Index

2.5

£ m ACI (average
1.5 cytochemical

1 index)

m ACI st (average
0,5 cytochem ical
age i
0 [ el 29 index)

3 months

22 months

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 of phagocytosis completeness was significantly

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
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OCOBJINBOCTI 3MIHA IMYHOPE3UCTEHTHOCTI B EKCHEPUMEHTI IHAYKOBAHOI'O
HEPUTOHITY Y TBAPUH PI3BHOI'O BIKY

Isanenxo M. O., Knimosa O. M., lllepcmiwok C. O., Hakoneuna C. A.

OxapaKkTepu30BaHO OCOOIHMBOCTI 3MIHM MOKAa3HHKIB aJalTUBHOTO TyYMOPAILHOTO IMYHITETY, PpiBHIB
IMYHOTJIOOYINiHY A Ta HUPKYIIOIYUX IMYHHHX KOMIUICKCIB, (DaromurapHOi aKTHBHOCTI HEUTPOQIiTiB i
MOPYIICHHST aKTUBHOCTI (pepMeHTIiB, mo 3abe3neuyrorh ¢yHKmifo Qaromurie y HCT-tecti  Ha Momemi
1HlyKOBaHOT'O IEPUTOHITY Y TBapHH Pi3HOTO BIiKY.
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OCOBEHHOCTH U3MEHEHU UMM YHOPE3UCTEHTHOCTHU B OKCIIEPUMEHTE
NHAYHUPOBAHHOI'O IIEPUTOHUTA Y ) KHBOTHBIX PA3ZHOI'O BO3PACTA

Heanenxo M. O., Knumoea E. M., Illepcmiok C. A., Hakoneunasn C. A.
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YPOBHEH MMMYHOITIOOYIMHA A W IHMPKYIHPYIOLIMX HMMYHHBIX KOMIIIEKCOB, (haromuTapHOil akKTHBHOCTH
HEUTPO(DWIIOB ¥ HApYIICHNUS aKTUBHOCTH (epMEHTOB, KOTOpBIe obecnieunBaroT GpyHKIuio ¢aronutoB B HCT-
TecTe Ha MOJEIH HHAYLMPOBAHHOTO IIEPUTOHNTA Y KHUBOTHBIX Pa3HOTO BO3PACTa.
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®YHKIIOHAJIBHUM CTAH CUCTEMH IMYHOJIOI'TYHOI'O
3AXHUCTY IIPU TPABMATHUYHIU XBOPOBI Y TAIIEHTIB 3
HIABUINEHUM IHAEKCOM MACH TIUIA

Kyuepaeuenko B. B., Bonkoea IO. B., lapnaii K. IO.

Mertoro mporo mociikeHHsT OyB aHalli3 (yHKIIOHAIHFHOTO CTaHY CHCTEMH IMYHOJIOTIYHOTO 3aXHCTY IPH
TpaBMaTHYHIN XBOpOOi y HmamieHTIB 3 miaBUIeHNM iHAekcoM MacH Tina (ITIMT). 3a 7onoMororw cuCTeMHOTO
OaraToakTOPHOTO aHaNi3y BH3HAYCHI IHTETpajbHI ITOKAa3HUKH IMYyHOT€HE3y Ha IMiACTaBi JAMHAMITHOTO
BuB4YeHHA 1344 xomruiekcHuHX imyHorpam y 224 xBopux 3 IIIMT 3 momiTpaBMoOIO Ta pi3HOI CTapTOBOIO
mudporo IMT. Iamientn 6ynu po3noxineni Ha 3 rpynu: I rpyna — mamientu 3 IMT mo 29,9; II rpyma — IMT
30,0 — 39,9; III rpyma — IMT > 40,0. Jocnimkerns npoBogmiocs Ha 1, 3, 7, 14, 30 ta 360 100y Bix MOMEHTY
OTpUMAaHHS MojiTpaBMu. [IpoBeneHMT HAMH aHai3 03BOJIMB 00 €KTHBHO HA MATCMaTHYHUX MOJICIISIX JOBECTH,
[0 TpaBMaTHYHA XBOpoOa — mpouec TpuBaiuid. KIiHiKO-IIATOreHETHYHI acHeKTH IMYHHUX MOpYIICHb HE
BUKJIMKAIOTh CYMHIBIB 1 TalOTh IJICTaBY U 3aCTOCYBAaHHs 3alPOITIOHOBAHUX aJTOPUTMIB JIIKYBaHHS 1 3MiHAM
CTEPEOTHUIIIB MIOJIO MAX0MY 10 JIKYBaHHA B JIOMY.

KITIO490BI C(CJIOBA: TtpaBmMaTH4Ha XBOpo0a, MiIBUIICHWH IHIGKC MacH Tijda, CHCTEMHHU
OaraToakTOpHHH aHaNi3, TOKA3HUKHN IMyHOTCHE3Y
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Mae OaraTto CTymneHiB cBOOOAW 1 € nOWHA-

BCTVI MiuHoto [7, 8].

BaxnmuBuMm pesepBoM, M0 3abe3medye Tinbkd MWiAXiA 3 TO3WIIT CHCTEMHOTO
npolecl ajamnTamii B CHUCTeMi IMyHO- OaratodakTopHOTO aHali3a J03BOJIMB BU3HA-
peryIsii, € MOKJIMBICTD Pi3HUX 11 MiACHCTEM YUTHA OCHOBHI (DyHKITIOHABbHI B32€EMO3B’ I3KH,
JO  TEpepo3NoAily  CTPYKTYPHO(YHKIIO- 110 BMHHMKAIOTH a00 MOPYIIYIOTHCS B Pi3HI
HaJILHUX 3B’sI3KiB MK HUMH [1, 2, 3]. Nepiofy TpaBMaTHYHOI XBOPOOM Yy XBOPHX 3

Cama mojiTpaBMa BHCTYIA€ IOTYXXHOIO nigBuiieHuM iHgekcom macu tinma (ITIMT)
AHTHT'CHHOIO aTaKolo, 110 aKTUBYE BCi JIAHKH npyd TONiTpaBMi B IMYyHHIM BiAmoBimi B
nepeTBOpeHHs iHdopMalii: JIaHKa CHPUSATTS iJIOMYy.

(T- i B-mimdonmru, dQarouutn) — JsaHKa META

perysiii (T-xenmepmw, T-cynpecopn).

BMmukaeTbes iMyHHa mam’Th, (OPMYETHCS MerToro 1pOro AOCHiIKEHHS OyB aHali3
nporpaMa iMyHHOI BiamoBiai (kooneparis T- (YHKIIOHAIBHOTO CTaHy CHCTEMHU IMYHOIIOT-
B a6o T-T a6o B-B-mimdornuris) [4, 5, 6]. TIYHOT'O 3aXHCTY MPHU TPaBMATHYHIA XBOPOOi
Bce e akTuBye e(peKTOpHY JIaHKY: CHHTE3 y MAaIli€HTIB 3 MiBUIIEHAM 1HIEKCOM MacH
iIMyHOTJIOOYJiHIB pi3HUX KJaciB, TiM(OKiHIB, Tina.

CUCTEM KOMILJIEMEHTa,  LHUPKYJIIOI0YHX

iMyHHI/Izl( KOMIIJIEKCIB (L[IK?, ’ peakii MATEPHAJI TA METOAN

Makpodaris. Pe3yapTaToM IIbOTO € CHCTEMHA 3a JOTMOMOroI CHCTEMHOTO Oararo-
IHTeTrparis (hyHKIIOHATHHUX JIAaHOK (hakTOpHOTO aHATi3y BH3HAYCHI IHTETPAJIbHI
IMyHOPEaKTHBHOCTI 1 popMyBaHHS TaK 3BaHOL MMOKa3HUKA  IMyHOTE€HE3y Ha  MiAcCTaBi
CTPYKTYpHO-(YHKI[IOHANBHOI Mepexi, sKa JUHAMIYHOTO BUBYEHHS 1344 KOMIUIEKCHUX
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imyorpam y 224 xsopux 3 IIIMT 3
MTOJTITPABMOIO Ta Pi3HOIO CTAPTOBOIO ITUBPOIO
IMT B mepion 1 moba — 1 pik 3 MOMeHTY
OTPUMaHHS YIIKOJKEHb.

[MauienTn, gxi Oynu oOpaHi Isi BUBUCHHS
KITIHIKO-TIATOTEHETHYHUX AaCIIeKTIB Tepediry
TPaBMAaTHYHOI XBOPOOHM, MaJ OJHAKOBY
TSDKKICTh CTaHy Ha MOMEHT HaXOJDKEHHS 3a
mkanoto APACHE 1I 14 + 5,8 GaniB i Oynu
posnonineHi Ha 3 crparudikoBaHi KIiHIYHI
Tpynu B 3aJIe)KHOCTI BiAg cTapToBUX ULH(p
IMT.

Tak B I rpymy yBidinum 88 marmienTis (54
qoyioBikH, 34 kiHOK) 3 IMT Ha MoMeHT
HamxomKkeHHs g0 29,9 (26,1+3,1); B I
rpymny — 84 xBopux (48 4onoBiku, 36 KiHOK)
3 IMT na momenTt Haaxomkenus ao 30,0 —
39,9 (35,2 +£3,8); y III rpymy — 52 XBopHxX
(32 gomnosikis, 20 xiHok) 3 IMT Ha MOMEHT
HaaxomKkeHHs 1o > 40,0 (46,2 £ 5,8).

Bei mi 224 moctpaxknmanux He Bigpis-
HSUTHCS 32 CTaTTIO, BIKOM, IJaHUMHU aHaMHE3y.
Bonu oTpumyBanM iEHTUYHHUH KOMILJIEKC

Series «Mediciney. Issue 37

IHTGHCHBHOI ~ Tepamii 3a  IPOTOKOJIOM
BiJIMTOBITHO b1 (0] CTYTICHS TSKKOCTI.
Hocmimkenns nposoamiocs Ha 1, 3, 7, 14, 30
ta 360 moOy Bil MOMEHTY OTPHUMAaHHS
MOJIITPaBMH.

PE3YJIBTATH JOCJILJIKEHHS TA
OBI'OBOPEHHA

MarematnyHa MoOAETh (PYHKIIOHAIBLHOTO
CTaHy IMYHHOI CHUCTEMH B IIJIOMY Yy XBOPHUX
rpymu | mpexpcraBneHa Ha MamoHKY 1.,
Taom. 1.

3 1-i mo 14-y noby — panHiii mepion Tpas-
MaTHYHOI XBOPOOM — MaTeMaTHYHa MOJCIb
BiaxuiaeHa B OIK HEraTUBHUX 3HAYEHD
IHTETpaNbHOrO TMOKa3HHKa 3 MIHIMyMOM Ha
1-y noby — (XBi) = -0,3836 + 0,0052. Ha 30-y
n00y  y3aralbHEHMH  TOKAa3HWK  CTaB
no3utuBHUM, (XBi) =0,0924 + 0,0044, i uepes
1 pik micist OTpUMAaHHS TONITPaBMH BiH OyB
He3Ha4yHo 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 BElpynal

[(A) Olpynalll

Magn. 1. MaTeMaTH4Ha MO/ieJIb CTAHY CHCTEMH iIMYHOJIOTIYHOI0 3aXHCTY B LiT0OMYy
NpH TpaBMaTH4HIi XxBopoOi y xsopux 3 IIIMT.

Tabms 1

JAunamika inTerpajnbHuX nokasHukis (XBi) cTaHy cucTeMu iMyHOJIOTiYHOTO 3aXHCTY
B Iijomy 3axucrty y xsopux 3 IIIMT 3 TpaBMaTH4HOI0 XBOP00010

Hoba IHTerpanpHuil NOKa3HUK IHTerpanbHuil NOKa3HUK IHTerpanbHuil NOKa3HUK
XBi+0,y XBOpHX rpyn | XBi+0,y XxBopux rpynu 11 XBi+o,iy xBopux rpymnu 111

-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
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IlopiBHAHHS OTpHUMaHOi MOJIENI 3 Moje-
nsvu T- 1 B-cuctem iMyHOTeHe3a y XBOpHX
rpynu | mokasano, o B LiJIOMY IO BUTJISIAY
BOHa B Oumpmid Mipi cxoka Ha QyHKII-
OHAJILHUI CTaH KJIITUHHOI IMyHHOI BiAMOBIII.
e noBoawTh mepeBary KIIITHHHUX IMyHHHAX
peaxiiiii y Bci CTPOKH TPaBMaTHYHOI XBOPOOH
y TMaIi€HTIB i€l TpymIu.

I3 ananiza xoediuieHTiB BILMBY (Tabm. 2,
3, 4) BumnnuBae, Mo HAHOLIBLITY 3HAYYIIICH B
JUHAMUII IMYHHOT BiATIOBiZli y XBOPUX TPYITH
I (IMT < 29,9) mManu: aKTUBHICTh CHCTEMH
KOMITJIEMEHTA, KITbKICTh T-TiM(pOITHUTIB.

Y BCi CTPOKH CHOCTEPEKEHHS BU3HAYEHUI
MaKCHUMaJbHUH BIUIMB HAa CHCTEMY aKTHUB-
HOCTI KOMIUIEMEHTA B MIOEAHAHHI 3 KIJILKICTIO
T-nimdonuTiB 1 crynmeHeM (yHKIIOHATBHOI
CIIPOMOJKHOCTI X MeMOpaH.

I3 anamiza OTpUMaHHMX BaroBHX IOKa3-
HUKIB BUILTUBAIO, IO Ha (DYHKI[IOHATHHUMA
CTaH TYMOpPaJbHOI JIAHKH IMyHOTeHe3a Yy

xBopux 3 IIIMT 3 momitpaBmoro B rpymi I
HAWOUIBMI BIUIMB 341HCHIOBAJIA KIIBKICTE B-
TMQOHTIB.

MaremaTiyHe MOJETIOBaHHS TPOIECIB B
iMyHHIH cucTeMi xBopux rpymu Il B mimomy
BM3Haumino, mo 3 1-i mo 30-y moby iHTe-
rpajbHUN TIOKa3HUK MaB HETaTHBHI 3HAYCHHS
(Tabm. 1). Bxxe 3 MOMEHTa OTpUMaHHS TPaBMi
BiH ckmagaB (XBi)= -0,3249+0,0053 i
MPOJOBKYBAaB TPOTPECHBHO 3MEHIIIyBaTHCS,
Jocsiraroud MiHiMyma Ha 3-10 100y — (XBi) =
-0,4026 + 0,0083. B mopanbiiomy Bin3Haua-
Jlacs Ooro MO3WTHBHA TUHAMIKa — 110 1 poKy
MO/IeNIb HOCHWJIAa KOJMBAIGHHUN XapakTep 1
HaBiTh Ha 360-y m00y OOCTeKeHHS He
NpuXoJuia A0 KOHTPOJNbHUX 3HAYCHb —
(XBi) =-0,1973 +£ 0,0051 (mam. 1).

Kpim Toro, Ha 3-t0 100y Barome 3HaYeHHS
HaOyma kinmekicte T-cympecopiB (126,18) i
LIIK (2043,18).

Tabmuus 2
KoedinienTn BIUInBy noka3HUKa cucTeMH KoMIuieMeHTy y xBopux 3 IIIMT 3 TX
Hoba I'pynu
00CTeKESHHS I, IMT mo 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
Tabmuus 3
KoegiuieaTu BiuinBy nokasiuka ¢garouurosy y xsopux 3 [IIMT 3 TX
Hoba I'pymm
obcTesxerns I, IMT 10 29,9 II(A), IMT 30,0-39,9 IIL, IMT > 40,0
1 4,26 4,71 4,92
3 4,41 4,53 4,79
7 4,83 4,96 4,21
14 4,74 4,77 4,82
30 4,91 4,67 4,83
360 4,79 4,84 4,93
Tabmumg 4
KoediunieaTn BniiuBy nokasnuka IIK y xsopux 3 IIIMT 3 TX
Joba I'pynu
00CTeKEHHS I, IMT mo 29,9 IL, IMT 30,0-39,9 III, 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
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TakuM dYHHOM, aJIeKBAaTHICTh IMYHHOI
BIANOBiAI SK B  PaHHBOMY  Tepiofi
TpaBMaTH4YHOI XBOpoOW, Tak i B mepiofg
peabimitauii y xBopux rpymnu | 6inmbin 3a Bce
3ajexuiaa Bif cTaHy T-7aHKM 1 aKTHBHOCTI
KOMIUIEMEHTA.

Ha mimcraBi oTpuMaHMX IaHUX MOXKHA

CTBep/KyBaTH, mo 3 1-i mo 3-y nmoOy
BiJ3HAYANIOCS ~ MaKCHUMalbHE  3HIDKCHHS
(bYHKIIOHATBEHOT AKTHBHOCTI IMyHHOT
cucTteMd, sKe  30epirajocs — MPOTATOM

HACTYITHUX TIEPIOJIiB CIIOCTEPEKEHHS epediry
TpaBMaTHYHOI XBOPOOH.

Ile cmiBmamano 3a CTpOKamu 3 KIHIYHUM
nepebirom. Takum umHOM, 1-a, 7-a, 30-a i
360-a moba € HaOLMBII HEOEMEUYHHMH Y
BIJTHOIIICHI 1MYHOIIATOJIOTIYHUX YCKIIaTHCHb.
CucreMHmit OaratodaxTopHHUit aHawi3
JIO3BOJIMB JIOBECTH HAsSBHICTH HAINPYKEHHS B
IMyHHIi# cucTeMi poTAroM 1 poKy 3 MOMEHTY
OTpUMAaHHA TpaBMaTUYHUX YIIKO/KCKHb, Ha

0  BKa3ye  KOJUBAIBHUHA  XapaKTEKp
MaTeMaTHyHoi Mojeii. KiTiHIYHO B IIi CTPOKH
y 42% nauientiB  Oymo  3adikcoBaHO

3aroCTpeHHs CYITyTHBOI ATOJOT 1.

I1pu 3icTaBneHH] OTPUMAaHOI MaTeMaTHYHOL
MOJIeNli 3 (PYHKI[IOHAILHUM CTaHOM T- i
B-cucrem y xBopux rpymu I, HeoOXimHO
MIAKPECIUTH, 0 10 | Micsis Mana Micie
sBHA Koollepariss 000X JIAHOK IMyHHOI
cucteMd, 1o Oyla  HampaBlieHa  Ha
KOMITCHCAIIIF0 TPOIECiB y TAIli€HTIB JaHOi
rpynu. [Ipy mpoMy pe3epBHHX MOXKIHMBOCTEH
Oyno HeZmocTaTHRO 1 K 1 pOKY pO3BUBAIOCS
MOPYIICHHS  IMYHOJIOTIYHOI ~ aKTUBHOCTI
NEePEBAXKHO 32 paxyHOK T-aHKH.

3a BIUIMBOM Ha IMyHHY CHCTEMY Y XBOPHX
rpym 1II (IMT > 40,0) oxpemi ii mapamerpu
PO3NOAUIMINCH TaK: AaKTUBHICTh CHCTEMH
KOMILIEMEHTa,  KUIbKICTh  T-miM(ouuTiB,
KUIBKICTB B-nim¢omuTis, HLA-DR+
aKTUBOBaHI TIMQOIUTH.

3HAUYUMICTD aKTUBHOCTHU CHCTEMH
KOMIUIEMEeHTa 1 KinbkocTi T-nmimdormrie B
IMyHHHX Tipoliecax y xBopux rpynu Il mama
MICIIC IPOTSITOM BChOI'O POKY OOCTEXKCHHSI.
Bce 1ie moaTBepmKyBaio HasBHICTD MPOTSTOM
NEepIIoro MicAlsd TPaBMaTU4HOI XBOPOOH
KJITUHHO-TYMOPaJIbHUX B3a€EMO3B’S3KiB, IO
HampaBjIeHI Ha YCYHEHHsS HACTiIKiB TPaBMH.

IlixaBuM  BHSIBMBCS  (aKT  aKTHBHOTO
sanydenHss HLA-DR+ mimdorumrie 3 14-1
mo0u, 10 CBIMYUTH TPO  BKITFOUCHHS

PE3EpPBHOTO MEXaHi3My Y XBOPHX L€l rpymu.
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AHamiz mareMaTH4HOi Monem (yHKII-
OHAJBHOTO CTaHy IMYHHOI CHCTEMH Yy
namientiB  rpynu Il Bu3HAuMB  meBHY
3aKOHOMIPHICTb, M1 KOl  XapakTepHa
XBWJICNOAIOHICTh —mporeca 3  Mepiogamu
3poctanHa 1 cmaga (man. 1). Ilpm mpomy
IHTETpabHUI TOKa3HUK Y BCi  CTPOKH
oOcTe)keHHs OyB 3HA4YHO BIAXWJICHHH Bif
YCEPEAHEHOr0 TIOKa3HUKa KOHTPOJIBHOI TPyIH
1 MaB HeraTwBHi 3HaueHHs (Tabm. 1). Ha 1-y
no0y  micist  OTpUMaHHS  MOJITPaBMHU
CIlocTepiranocss 3HIKEHHS  IHTETPaIBHOTO
mokazuuka 10 (Xsi) = -0,4721 + 0,0091. 3pict
aKTUBHOCTI IMYHHHX peaKkIliii TpuBaB 10 3-
JIoOH, TIOTIM BifOyBaBCs MPOJIOHroBaHui 10 1
MICSIIS ClIaj IHTETPaJIbHOTO TOKa3HUKA, IO
BKa3zyBajlo Ha MaKCHMaJlbHE HaNpyXCHHs
CHCTEMH B IIJIOMY 1 32 CTPOKaMH CITiBIa[aJI0
i3 PO3BHTKOM Yy XBOpHX JaHOi Tpymu
3aroCTpeHb CYNYTHBOI TATOJNOTil, TMOpy-
HICHHAM (QYHKIIA  YHIKO/KEHUX OpraHiB,
NpUEIHAHAAM 1HOEKIIHHUX YCKIIaJHEHb.

TakuM 4YMHOM, KPUTHYHUMH Y BiJIHOLICHHI
iH(EKIITHO-3aMalbHUX YCKIIaTHEHb Y XBOPUX
rpymu 111 BusBuBCs epion 3 1-1 mo 30-y no0y,
10 HEOOXiHO BPaXxOBYBaTH NpH JIiKyBaHHI. B
MOAAJBIIOMY — CIIOCTEpIraBcst  MOCTYMOBHI
3picT iHTErpajbHOIO TMOKA3HHWKA, KOJHM Yepes
pik BiH ckiagaB (XBi)= -0,3848 + 0,0059, mo
KIiHiYHO y 82 % mamieHTiB wi€i rpynu
BiZTOOpaKyBaJIOCST BHHUKHEHHSAM iH(DEKITiHHO-
3analbHUX YCKJIAJHEHb 3 MIISIBUM Iepedirom,
YIOBIIBHEHHSIM KOHCOJIIIAIIIT TIePESIOMIB.

[lpn mopiBHSHHI OTpUMaHOi Mojemi 3
MozensiMu T- i B-cucrem iMyHONOTiYHOPro
3axucTty |y nocrpaxnpamux —rpymu I
BU3HAUCHO, IO IMYHHI NPOLECH IMEPEBAKHO
3aJ1eXath BiJl CTaHy KJIITHHHUX MEXaHi3MiB. 3a
CTylleHEM BIUIMBY Ha CHCTEMY OKpeMi
¢daxropn y xBopux rpynu III Oymu po3smo-
JIeHI  HACTYNHMM  YWHOM:  aKTHBHICTh
CHUCTEMH KOMIUIEMEHTY, KuUIbKicTh T-miMm-
¢ouuris, KIUJIBKICTB T-cynpecopis,
konuentpauig IgA. Kinpkicts T-1iM¢ponuTis i
aKTHBHICTh ~CHCTEMH KOMIIEMEHTa  MallH
MaKCHMallbHe 3HAYCHHHSI BaroBHX
Koe(iIliEHTIB  TPOTSIrOM ~ BCBOTO  TIepiomy
ooOctexxeHHs. 1[ikaBor0 BHSBHIIACS HASBHICTH
BUPA)XEHOTO BIUTMBY B CTPOKH Bix 1-1 o 3-10
100y i Ha 360-y 100y xinbkocti T-cympecopis,
0 MOXKE€ OyTH KPUTEPIEM PO3KPUTTSI TOHKUX
MeXaHi3MiB (OpMyBaHHS [TOCTTPABMATUIHOTO
imynomedimury. Kpim  TOrO, TIpOTITOM
PaHHBOTO TEpioAy TpPaBMATUYHOI XBOPOOU
(mepmi 2 THKHI) OyIM BUCOKUMH KOe(illieHTH
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KOHIeHTparlii IgA, mo criBnamano 3a yacoMm i3
3HAaYHUM i 3HIDKCHHSAM B KpOBI JaHHX
XBOpUX, 10 BTSABWIOCA HECIPHUITIUBOIO
O03HAKOIO, TakK fK CIPHJIO  PO3BUTKY
CENTUYHUX yCKIIaTHCHbD.

BHUCHOBKHU
TakumM  4YMHOM, TPOBEACHUM  HaMHu
CUCTEMHMI OararodakTopHH aHami3

JO3BOJIMB OO ’€KTUBHO Ha MaTeMaTUYHHX
MOZETISIX JAOBECTH, L0 TpaBMaTHYHA XBOpOOa
— mporec TpuBamMiA. B (yHKIIOHATEHOMY
CTaHI IMyHHOI CHCTEMH B LIOMY y XBOPHX 3
I[NIMT 3 momiTpaBMOlo Oyny BH3HAYI TEBHI
3aKOHOMIPHOCTI: MOPYIICHHS
IMYHOpPEaKTHBHHX TPOIIECIB MPOJIOHTOBaHI /10
1 poky 1 Oimpllie 3 MOMEHTAa OTPHMAaHHS
nomitpaemu He 3anexxHo Big IMT; BoHm
HOCATh 32 KOHOMIPHHH 1 OJTHOCHIPSMOBaHUI
XapakTep, MaloTh IMEpioAM CHaxy i mimidoma
AKTHBHOCTI, CTYIiHBb YIIKOJKEHHS,
CIPOMOXKHICTb ~ KOMIIEHCATOPHUX  MOJKIIHU-
BOCTEM 1 3HATHICTG [0 BIAHOBJIEHHS SKHUX
3anexuth Big IMT, Tak 4k mepBUHHI
BiJIXWIICHHS IHTETPaIbHOTO MTOKa3HHUKA
NPAKTUYHO OJJHAKOBI Y BCIX TpyIax XBOPHX;
quist martienTis [ 1 I rpyn iMmyHHI MexaHI3MH Yy
BCl CTPOKHM OUIBII 3a BCE BH3HAYAIOTHCS
CTaHOM  KIITHHHOI JIaHKM 1  CHCTEMH
KOMILIEMEHTY.

ITpn pomy Big IMT 3anexuTh MexaHi3M
PO3BHTKY BTOPHMHHOTO IOCTTPaBMATHYHOTO

CIIMCOK JIITEPATYPU

iMyHONeiMTY,  SKWA ~ TOB’S3aHAN 13
BKITIOYEHHSIM  mogomkeHoi  T-cympecii i
3HIDKEHHSAM TpoTsaroM Oinpbmn Hik 14 71i6
koHuentpamii IgA; y xBopux rtpymu Il
BU3HAYEHA YiTKa KOOMepalis KIITHHHHUX 1
TYMOPaJIbHAX B33a€MO3B SI3KIB, sKa
HampaBJicHa Ha KOMITCHCAII0 i HACNIIKIB, a
TAaKOX TPUENHAHHS AaKTUBHOI ydacTi B
imyHHEX peakuisix HLA-DR+ mimdouuTis sk
TOHKOTO ajanramidHoro Mexanizma. [lpu
OMY PE3epBHHX MOKJIMBOCTEH CHCTEMH B
oMy OyIl0 HENOCTaTHRO 1 dYepe3 piK 3
MOMEHTY OTPHMaHHS TOJITPaBMH BiIOyBaBCs
PO3BHUTOK i1 (PyHKIIOHAEHOI HECTaOLTBHOCTI
MEepeBaXHO 3a paxyHOK T-JIaHKW; BH3HAYEHI
KPUTHYHI CTPOKH MOXIIUBOIO BHHUKHEHHS
IMYHOTIATOJIOTIYHHUX YCKJIAHCHb.

KriHiko-TIaTOreHeTHYHI aCMeKTH IMyHHUX
MOPYIIEHs TPH TpPaBMATHYHIA XBOpOOi y
xBopux 3 [IIMT He BHKIMKAIOTh CYMHIBIB 1
JTAI0Th miacTaBy s 3aCTOCYBaHHS
3alpONOHOBAHHUX ~AJITOPUTMIB JIIKYBaHHS 1
3MIHAM CTEPEOTHIIIB IIOA0 MiAXOAY [0
JIKyBaHHIO B MIJIOMY.

MEPCHEKTUBU
JOCJIUKEHHS

HOJAJIBIIOIO

B mnopanbiioMy IiaHYeThCS BUBYCHHS
aHaJizy 3MiH NIOKa3HUKIB CUCTEMH I'eMOCTa3y
XBOPHUX 3 TJIBHIEHUM I1HJIEKCOM MacH Tija
TIPH TIOJTi TPaBMI.
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®YHKIUOHAJIBHOE COCTOSIHUE CUCTEMbI UMM YHOJIOT MTUECKOM
3AIIATHI TPU TPABMATUYECKOM BOJIE3HHU Y ITAIIUEHTOB
C NOBBIINEHHBIM HTHAEKCOM MACCBI TEJIA

Kyuepaguenko B. B., Boakosa IO. B., lllapnai K. IO.

Lenpto 3TOr0 MccnenoBaHus ObUT aHAIN3 (YHKIMOHAIBHOTO COCTOSHHMS CHCTEMBI MMMYHOJIOTHYECKOMH
3alIATHI TP TPABMATHIECKOH OOJIE3HM y TMAIMCHTOB C IMOBBIMICHHBIM HHACKCOM Macchl Tena (IIUMT). C
MOMOIIBI0 CHCTEMHOT'0 MHOTO()AaKTOPHOTO aHaJIM3a OINpEZeIeHbl WHTETrpajbHbIE MOKa3aTeI MMMYHOTCHe3a
Ha OCHOBaHWH JMHAMHYECKOTO M3ydeHHs 1344 KOMIUIEKCHBIX MMMYyHOTpamMM B 224 6oxpHEIX ¢ [TMMT c
TIONMTPAaBMON U pa3Hoil ctapToBoit mudpoit UMT. [lamuentsr Obuti pa3meneHsl Ha 3 rpymmsl: | rpymma —
nagueHTsl ¢ UMT go 29,9; II rpynna — ¢ UMT 30,0 — 39,9; Il rpynna — UMT > 40,0. Uccnenoanue
npoeoawioch Ha 1, 3, 7, 14, 30 u 360 cyTku ¢ MOMEHTa MOJY4YEeHUs MONUTpaBMBL. [IpoBeaeHHBI Hamu
aHAJIM3 TO3BOJMJI OOBEKTHBHO HAa MaTeMaTHYECKHX MOJEISIX JI0Ka3aTh, YTO TpaBMaTH4ecKas OOJe3Hb -
npouecc AIUTeNbHbIH. KiMHnMKO-maroreHeTHdYeckne acleKkThl MMMYHHBIX HapyIIeHHH HE BbI3BIBAIOT
COMHEHUH W [al0T OCHOBaHWE Al NPUMEHEHHS MNPEATIO0KEHHBIX JITOPUTMOB JIEYEHHS M HM3MEHECHUSM
CTEPEOTUIIOB OTHOCUTEIBHO MOAX0/A K JICUCHHIO B LIEJIOM.

K/TIOYEBBIE CJIOBA: tpaBMmMaTHyeckas OOJIe3HB, MOBBIIMICHHBIH WHIEKC MAacChl Tela, CHCTEMHBIN
MHOTO()aKTOPHBIH aHAIN3, TIOKAa3aTeId IMMYHOT€HE3a
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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.
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The purpose of this study was to analyze the functional state of the system of immunological protection in
traumatic disease in patients with an increased body mass index (IBMI). Using systemic multivariate analysis,
the integral indicators of immunogenesis were determined on the basis of a dynamic study of 1344 complex
immunograms in 224 patients with IBMI with polytrauma and different starting figures of BMI. The patients
were divided into 3 groups: group I included patients with a BMI to 29.9; group Il — patients with a BMI 30.0
—39.9; group Il — patients with a BMI > 40.0. The study was conducted on the 1, 3, 7, 14, 30 and 360 days
from the moment of receiving polytrauma. Our analysis allowed us to prove objectively on mathematical
models that traumatic disease is a long process. Clinical and pathogenetic aspects of immune disorders do not
cause doubts and provide grounds for the application of the proposed treatment algorithms and changes in
stereotypes regarding the approach to treatment in general.

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.

Bone repair after periprosthetic fracture is a critical issue in orthopedics. 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 (LI1SS)-plate, which is screwed into the artificial hip joint.
The outcome of this analysis will be how the implant/biomaterial interface with bone, translation of
mechanical to biological signals and treatment of periprosthetic femoral fractures after total hip 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.
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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].

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  or just below, with stable arthroplasty [1, 2]. In
fracture (tab. 1) assumes fracture around stem  the case of the VVancouver C fractures (tab. 1),
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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].

As an example, Figure 1 shows implants [5]
which instrumented into the fractured femur,

a

including LISS-plate and intramedullary
nailing. The femur consists of cortical shell and
cancellous core (Fig.l1la). 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
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
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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
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
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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. 3. Comparison of experimental data for cortical bone in compression [20]
with simulation results [19]
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Fig. 4. Comparison of experimental data for cortical bone in tension,
compression and torsion [21] with simulation results [19]

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
A

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.

The comparison of experimental data
under cyclic tension and cyclic compression
(Fig. 6) shows the effect of the kind of stress

2

Strain [%]
Fig. 5. Stress-strain diagram of cortical bone under cyclic tensile loading [22]
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state on the processes of deformation of bone
under cyclic loading.
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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

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 straine, . 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].

Table 2

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

Orientation Loading E it 4 Ey Ou Eu
type (GPa) (MPa) (%) (MPa) (%)
Compression 19.09 184.(?2 1.20 21439 2.37
+2.84 +£2251  +0.09 +£2757 =0.38
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.o6 131.16 2.40
+2.4 #£19.61  +£021 +22.02 +0.73
Transverse
Tension 1243 3292 027 40.18 0.54
+237 £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].
samples

Bone
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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 p. 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/cm3correspond to the fracture of
osteoporotic bone [35].

Modulus of elasticity has been related to
density by the relationship [6].

E=RpP ©F
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=RR;, p=(-r)p,+rp,,  (2),
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wherer =522 and n=2"2 Thus, Eq. (1)
P P2 =P
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,

+bijJ. (3)
Here e,o, = 08 0, =0,+0,; 0 =boy;
o, =ay0y0,4; byand agare the second
order and fourth order material tensors; o,

and o’are 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(c, ) are given in [8, 9].
For plastic deformation of anisotropic
materials with the strain hardening measure q
and condition of plasticity

v(o,)=9. ()
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 = Z\/’(O-e )d-e ) (6)
Here the prime denotes a derivative with
respect to o, , and y =0 when v(o,)<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 Eq. (5) is valid simultaneously
with inequality 5, >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-e—)é(g) (7
1-o)
Different examples on how to specify the
functionsv(c, ), &(q)and damage evolution
equation for @ are given in [8, 9].

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

e, = eo(amlo'n + 8412909 + 81133033 " bn]'

O,

o
e, =26, 8151201,
0,

(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 ;

0'22 = a'11110121 +8;00 222 + 853330 §3 +284,,01,0 +
+28y13301,03 + 285030035 + 4312120122 + 4313135123 +48y,0 223
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.
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(8) hold [45] b,, =by; ;8 =8y ;

10 = 8yyay; Bup1p = Bugra s Bpopp = 28ygpg F gy -
Further simplification of Eqg. (8) for

orthotropic materials with coincidence of the

coordinate axes with the principal directions

of anisotropy is related to the following

requirements [46, 47]

aun = 31211 28y, =—ayay, ,

4a,,, =3a,a, + a122 (11 2, 3) (9)

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

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

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

1
2
Q,,01; — E(auazzgzz + a11333033)

e,=6 . +by, |
2
2
e, = %%ﬁm@ (1,2, 3), (10),
P

2_ .2 2 2 2 2 2
where o; = 8,07, + 85,0 + 85303 — 8,,83,01,0,

—8y183301,093 — 898330 5,043 +

2) 2 2) 2 2) 2
+ (33113-22 +ap )0'12 + (3a11a33 +ay, )G 13 T (3&22 Ay +ay )523

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

a0
_ KO |
& —eo( +b”j’

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

(11),

!
mnpq? bij - amianjbmn '

Qg = OO i Py @ (12),

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
ajand bjcontain 21  independent

components and six ones, respectively.
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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

r's

with time at the remodeling site can be
expressed as follows [51]

9 S 4
dt S

ref

(13),

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,.

dp
dt

Stimulus (5)

[

-

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
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].

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
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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 -G, )5k| ) (14),

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 J,is the Kronecker delta. The other
components of the strain tensor in bone and
implant are defined by Eq. (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


https://www.liebertpub.com/doi/abs/10.1089/scd.2011.0691

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.

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
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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
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.

CONCLUSIONS

The three-dimensional finite element
model derived from the reconstruction of
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-
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sthetic femoral fractures after total hip in order to improve the fracture healing rate
arthroplasty with the use of LISS-plates and and shorten treatment duration.
screws for internal fixation may be controlled
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BIOMEXAHIYHUI AHAJI3 PI3HOOITIIPHOCTI PO3TATY-CTUCKY, AHI3OTPOIII
TA HEOJJHOPIJTHOCTI PEKOHCTPYKIIII KICTKH B 3B'SI3KY
3 JIKYBAHHAM NEPUITPOTE3HUX INEPEJIOMIB

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

BiZHOBIEHHS KICTKM TMICNISL IIEPUIPOTE3HOTO IEpeIoMy € KPUTHYHOK IPOOJIEMOI0 B OpTOHEii.
BiomexaHiuHMil aHANi3, HABEACHUH Y IIBOMY OTJIA, CTOCYETHCS PO3YMIHHS TOTO, SIK MEXaHIYHI CHTHAJH Ta
MOJICKYJISIpHI MEXaHi3MH BIUIMBAIOTh HA JIKYBaHHSA IIEPH IMPOTE3HHX IEPEJIOMIB CTETHOBOI KiCTKH ITiCISA
SHJIONPOTE3yBaHHS KylbLIOBOro cyrioba, tuny Bl ta C 3rizHo 3 BaHkyBepcbkow Kiacudikauiero, 3a
JIOTIOMOTOI0 [UIACTHHH 3 MEHII iHBa3WBHOW cuctemoro crabimizamii (LISS) Tta raunTiB-(ikcartopis. Y
pe3ynbTaTi pO3TIAHYTOrO aHajily OyAe BCTaHOBICHO SK iHTepdelc «iMIuIaHTaT/OioMaTepiar-KicTKay,
TpaHc(hOpMaIlis MEXaHIYHOTO CHTHANy B OIOJIOTIYHY pEakIilo Ta JIIKyBaHHS IEPHUIIPOTE3HUX MEPEIOMIB
CTETHOBOI KICTKH ITICJIS €HAOIPOTE3yYBaHHS KYIBIIOBOTO CYTiI00a, 3a qormomororo LISS - mnactuH Ta rBUHTIB-
(hikcaTOpiB MO’XKHA KOHTPOJIFOBATH 3 METOIO MiJBUINCHHS IIBHIKOCTI 3aTOEHHS TEpPEIOMY 1 CKOPOYCHHS
TPHUBAJIOCTI JIKyBaHHS.

KITIO490BI CJIIOBA: nepunpote3nnii mepenoM, LISS-mmactuna, OiomexaHika, aHi30TpoIIid,
HEOJHOPITHICTB, PI3HOOIIPHICTh PO3TATY-CTHCKY
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e-mail: Alexander.v.martynenko@Kkarazin.ua, https://orcid.org/0000-0002-0609-2220

BUOMEXAHUYECKHU AHAJIU3 PASHOCOIIPOTUBJISAEMOCTH PACTSIXKEHUIO-
CXKXATHUIO, AHU30TPOIIMU U HEOJHOPOJHOCTHU PEKOHCTPYKIIUU KOCTHU B CBA3U C
JIJEYEHUEM INEPUITPOTE3HHUX

3onouesckuii A. A., Mapmuinenko A. B.

BoccranoBiieHne KOCTH TOCJIE€ TIEPHUIIPOTE3HOTO TIepeioMa SBISETCS KPUTHYECKOH MpoOieMoil B
oprorieny. buoMexaHndeckuii aHau3, IPUBEACHHBIN B HACTOAIIEM 0030pe, KacaeTcs IIOHUMaHUs TOT0, KakK
MEXaHMYECKHE CHUTHAJBl M MOJIEKYJSPHBIE MEXaHH3MBl BIMSAIOT Ha JICUEHHE IMEPUIIPOTE3HHX IEPEIOMOB
OeIpeHHOW KOCTH IIOCIAC DHAOMPOTE3WPOBaHMs Ta300eapeHHoro cycraBa, tuma Bl um C cormacHo
BankyBepckoMm KiaccH(UKanWM, ¢ MTOMOIIBIO IUIACTHHBI C MEHEe WHBAa3WBHOW CUCTEMOW CTaOMIIM3AIluN
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(LISS) u BuHTOB-(HKCATOPOB. B pe3ynpTaTe paccMaTpruBaeMOro aHanmu3a OyaeT yCTAHOBICHO Kak HHTepdeiic
«MMIUIaHTaT/OMOMaTEepPHaI-KOCTh», TpaHc(opManus MEXaHMYeCKOro CHI'Hala B OMOJIOTHUECKYIO PEaKLHUI0 U
JICYCHUE TMEPUIPOTE3HUX NEPEeNoMOB OEIPEeHHOH KOCTH TWOCHE SHAONPOTE3UPOBAHUS Ta300eIpEHHOTO
cycraBa, ¢ omoibio LISS -nmactua u BUHTOB-pHKCATOPOB MOXHO KOHTPOJMPOBATH C LIEJIBIO HOBBIMICHHS
CKOPOCTH 3aKHBIICHHUS NIEPEIOMa M COKPALLEHHS NPOIODKUTEIEHOCTH JICUCHHUS.
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TAXKKA CIIOJTYYEHA TPABMA: AHAJII3 TAKTUKH
BAT'ATOETAITHOI'O JIIKYBAHHA

Mameceenko M. C., Mameeenxo C. B., bapanoea H. B., Bonkoea I0. B., Ko3nosa T. B.

JlocmikeHHST TTPOBEACHO 3 METOI0 aHaJli3y pe3yNbTaTiB MIarHOCTHKH, JIKyBaHHSI, €TalliB XipyprigHoi
KOpeKkii W TepMiHIB OCTaTOYHOI cTalimi3amii KiCTKOBHX YyhaMmKiB. BuBueHo kiiHiuHI # mabopaTopHi
MIOKAa3HUKH, eTaIy 3rigqHo TakTuku Damage control (DC), pesynsratn nikyBaHHS. Bu3HadueHo, mo omnepaTuBHI
BTpy4aHHS NPOBOJMINCH B ICKITbKA €TaIliB, 3arajJoM BUKOHaHO 140 omepariid. Y nepury no0y 3a XKHUTTEBUMH
MoKa3HUKaMu — 114, # 3a BiICTpOYEHNMH MOKAa3HUKaMU B mepion 2—14 moba — 26 omepamiit. [Ipu oMy y
43,75 % xBopuX pO3BHHYNAcS MHEBMOHIiA, ¥ 93,7 % — moctremopariuna anemis, y 15,6 % — Big3zHaueHo
PO3BHUTOK MICIEBUX IHQEKIIHAX YCKIaTHCHb W MPOJEXkKHIB, a iH(ekmii cedoBuminpHUX mUIsixie y 9,4 %
Bumankie. i onmruMmizaril JiKyBaHHS W 3HIDKCHHS YCKJIQIHEHB y TaKWX IAIli€HTIB HEoOXigHa po3poOka
KPHUTEPiiB I[010 TIOCTITOBHOCTI Ta TEPMiHIB OaraToeTarmHOi OIepaTUBHOI KOPEKIIi.

K/TIO490BI CJIOBA: Damage control, crioydeHa TpaBMa, €TaIy Xipyprigaoi KOpekii
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BCTYII

Crpareris «Damage controly» (DC) uabyna
aKTyaJIbHOCTI 1 TOMYJISIPHOCTI 3a OCTaHHI
necaTunitTsa. KpoBoreua cranoButh Big 30 %
10 40 % TpaBMaTUYHUX CMEPTEH 1 € TOJIOBHOIO
MPUYUHOID MOXXJIIMBOI CMEPTI y BHIIAIKY
nomitpasmu. [1]

OCHOBHI HaIlpsSIMKH IHTEHCUBHOI Teparii B
rOCTPOMY TEepioji HOJITpaBMHU 0a3ylThCs Ha
npunimnax Damage control surgery, Damage
control resustitation, Damage control
orthopedics # amropurmy «ABCDE» Ta, sik
BIZIOMO BKJIIOYalOT B cebe OopoTedy 3
KpOBOBTpAaTol® ¥  Tpiamor0  cMepTi  —
KOAaryJomaTi€io, TinoTepMicto, anuao3om [2].

© Mameeenko M. C., Mameeenxo C. B.,
bapanosa H. B., Bonxosa IO. B., Kosnosa T. B., 2019

Hunimnit eran pozyminas konuenuii DC
XapaKTepU3yeThCsl THTAHHAMHU e()EeKTUBHOCTI
Ta 0€3MeYHOCTI CydacHOi TpaBMaTOJIOTTIHOL
KOPEKIIiil Ta THM, YH CIiJ| 1 BUKOPUCTOBYBATH
OinpIl BHOIPKOBO B €MOXY BIOCKOHAJICHHS
MPaKTUKK peanimanii [3].

MenuvHa gomoMora TakuM HOCTPaXkIalluM
Ha BCIX eTamax IIiKyBaHHS IIOBHHHA OyTH
HaJaHa HACTUILKH MIBMIKO 1 B TaKMX 00cCArax,
mo0 OOraHsTd MATOJIOTIYHI TMPOLECH, IO
pPO3BHBAIOTBCS B OpraHax 1 TKaHWHax
BHACIIIZIOK Mporpecytodoi runonepdysii i
rimokcii [4].

JonatkoBuii  (i3i0MOTIYHMIA  CTpEeC  Bix
orepauii 3 NPUBOAY HNEBHOI'O IEPEIIOMY MOXKE
aKTUBYBaTH HECTIPUSTIUBY CHUCTEMHY
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BIJIITOBIb, IO TPUBOJMUTH IO OUTBIIT BHCOKOTO
PIBHS YCKJIQJIHEHb 1 CMEPTHOCTI [5].

Pape H. Ta cmiBaB. BKa3yrTbh, IO aHaji3
icTopiii XBOpoO BHABHB BiIMIHHOCTI MiX
MaieATaMd B KITIHIYHO CTa0UIBbHOMY W
HOTPaHUYHOMY CTaHaX 3 TOYKH 30pYy BHXiITHOI
TSOKKOCTI  TpaBMH 1 IICIISONEpaIlifHAX
pe3ynbTaTiB 1 MATBEpAUB YSBJICHHS TPO Te,
IO MAaLli€HTH B MOTPAHUYHOMY CTaHi MAalOTh
3HAQYHO Tipmi MicisonepaniiiHi pe3ynabTaT,
HDK CTaOlTbHI TTaIienTy [6].

BayTtpirocmitanbhi YCKJIaTHEHHS
PO3BUBAIOTHCS TPHOIM3HO y uBepTi (22,6 %)
xBopux B BIT # acouioiThcs BHITUMU
nokazHukamu [SS >26, BikoBOI Karteropii,
crarti, HasiBHOCTI TpaBmu L{THC, IIBJI (tuty4yna
BEHTHUIIALIIS JIET€Hb ), KOMOPOiaHicTh [7].

Taki kareropii sSK —  yCKJIaJHEHHS,
CMEpPTHICTh, IHBANAM3AIlsl B 3HAYHIA Mipi
3ajekaTth Bijg OalmaHcy MK aHaTOMIYHHM M
¢i31070TIYHUM  BiTHOBJICHHSIM, TOLIYK SKOTO
MIPOJIOBKYETHCSL.

META JOCJIIKEHHSA

[IpoanamizyBatu pe3ynabTaTd [1arHOCTHKH,
JMKyBaHHS, e€Talmu  XIpyprivyHol  KOpeKIii,
TEPMIHM OCTaTOYHOI CTalimi3aIii KiCTKOBUX
ynamkiB. OWIHUTH IMOBIPHICTH YCKIIQJHEHb B
paHHBOMY TIE€piOJli TPaBMATUYHOI XBOPOOH
(TX) # mnowarkoBWH cCTaH Ta pe3epBHI
MOXKJIMBOCTI T'€MOJMHAMIKH Ta TOMEOCTasy y
XBOPHX 3 MOJIITPABMOIO.

MATEPIAJIM TA METOA

[IpoBeneno aHai3 pe3ynbTaTiB
JIAarHOCTHKH ¥ JIiKyBaHHS 32 MOCTpakIalnuX 3
MO€THAHOIO TPABMOIO, KA CYIPOBOKYBAJIACh
MacuBHOIO KpoBoBTpaToro (30-40 % nmedinut
OLIK), npu mnomitpaBmi. [lana rpyna Oyna
chopMoOBaHa PETPOCHEKTHBHO MPH aHai3i
apxiBHUX JaHUX IiCTOpii XBOpoO 1 MicTmia
NamieHTiB, sKi nepeOyBaau Ha JiKyBaHHI Y
BIIUIUIEHH]  aHecTe3ioyiorii 1  1HTEHCHUBHOI
Tepamii JJIsl TMAIi€HTIB 3 MOEJTHAHOK TPaBMOKO
XapkiBCbKOT ~ MICBKOT  KIJIIHIYHOT  JIiKapHi
MIBUIKOI Ta HEBIAKJIAAHOI MEAUYHOI JOITOMOTH
imeni pod. O. 1. Memaninosa B nepion 3 2015
o 2016 poxku.

[Ipu popmyBanHi TpynH opieHTyBaiUCs Ha
TSOKKICTh  YITKOIKEHb, ITOEIHAHHICTh (HasB-
HICTP TSKKOI TpaBMH 2-X abo Oimbiie
aHATOMIYHMX 00JIacTel), TSHKKICTh CTaHy IPH
HaAXOMKEHHI B  KIHIKY W  BEJIMYMHY
KPOBOBTpATH.
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XBOpi HAAXOJMIIN IO CTAIlIOHAPY MPOTATOM
3 rogMH 3 MOMEHTY OTpPUMAaHHS TpPaBMH.
[MocTpaxnmanux B  ymoBax  omnepamiiiHoi
OTJIANI aHEeCTEe310JI0T, Xipypr, HEHpOXipypr,
TPaBMaTOJNOT 1 TEpameBT, MNpPH IepeoMax
KICTOK Ta3a — ypoJor.

Y BCciX TOCTpaXmaauX IiarHOCTOBAHO
MNOJITpaBMYy 3  DI3HUMH  CIOJNYYCHHSIMH
MOIIKO/DKEHb (TONIOBA, TPyIb, XHBIT, Ta3 i
KiHLIIBKH), FTeMOpariyHuii (TpaBMaTHYHHI) IIOK
Il crymens TsOKKOCTI. 3 METOIO  OIIHKH
CTYIIEHS TSDKKOCTI TpaBMH ¥ CTaHy NAIli€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 omepamiiinoi 3a0e3nedyBaiu
OUHAMIYHUH MOHITOPHHI XHTTEBO Ba’KIMBUX
¢ynkuiit — AT, UCC, caryparis KpoBi, 4acToTa
JUXAIBHUX PyXiB, TOLIO; BHKOHYBAIH BECH
HasIBHUN CIEKTP nabopaTopHO-iHCTPY-
MEHTAaJIbHOI iarHOCTHKH.

VY Bcix BUMAAKax JiKyBaJbHUH mporec OyB
NmoJineHni Ha nexinpka etamiB 3rizHo DC.
Ilepmmit  eran  (mo 24romvH)  BKIIIOYaB
3a0e3neYeHHS MPOXiTHOCTI TIUXATBHAX
muxis, [1IBJI, miaTpuMKy reMoJIuHaMIKH,
3ax0Q¥  IIOAO0  3YNMHKH  KPOBOBTpATH,
npoTuuiokoBa Tepamis. Ha mepmomy erami
MPOBOJMIN OIlepalii MOB'si3aHi 3 3yNUHKOIO
KpOBOTEUi (;ranopoTowmis, JIpeHyBaHH:
IUIeBpaIbHOI ~ TOPOXKHWHH 32 bronay,
cTa0lmi3allisi CerMEHTIB MepelioMiB amaparamu
30BHINIHBOI (ikcallii ¥ MepBUHHA XipypridyHa

o0poOka paH y BHIIAgKax  BIIKPHTUX
TIepeIOMiB TpyOJacThX KiCTOK K1
CYTPOBOKYBAJIHICS KPOBOTEUECIO).

Ha JIpyroMy eTarti (2-15 no6a)
MIPOIOBXKYBAIIM TPOTUIIOKOBY TEPaIifo, IMpH
crabimizawii reMOJIMHAMIKH MIPOBOAUIIN
BIICTpOYCHI omepanii 3 KOpeKUii Mepenomis
KpYIIHUX  TpyOuacTuX KicTOK  (TJICHOBOi,

CTETHOBOT, KICTOK TOMIJIKM H 1X KOMOiHaIIii).
VYci mamieHTH OTPUMYBANHM  TPATUIIHHY
IHTCHCUBHY Teparniro BIJIIOBIIHO o
JIOKAJILHOT'O KIIIHIYHOT'O MPOTOKONY HaJaHHS
MEIUYHOI  JOTIOMOTHM TMpPU  MOJITPaBMi
(duinmpo, 2016 p. 3a penensiero npodecopa
O. M. KimuryHeHKo): iH}y3iiHO-TpaHCchy-
31HHY, 3HE00TI0I0TY, MpOTH3AMANbHY,
aHTHOAKTEepiadbHy Ta META0ONIYHY Teparriio,
npodiTakTHKy CTPECOBUX BHPa30K
[UTYHKOBO-KHITKOBOTO TPaKTy, BiAMOBIIHO



IO  TSDKKOCTI
MOIIKO/KEHb.

[Ipu BUKOHAaHHI ONEpaTHBHUX BTPyYaHb
npoBoAuiacs 0araTOKOMIOHEHTHA BHYTpII-
HBOBEHHA aHecTe3is 3 iHTyOamiero Tpaxei i
INBJI (penranimtkeramint+okciOyTipaT Hart-
pito). IlokazaHHS 10 TPOBEACHHS TPHUBAIIOI
IIIBJI Bu3Haudamucs Ha MmigcTaBl O0'€KTUBHHUX
KpHUTEPIiB (TKKICTh TpaBMH TpYJCi, KUBOTA,
3arajibHa TSDKKICTh YIIKOKEHB).

AHamizyBanmu ~ OUHAMIKY  KIHIYHHX  #
madopaTOpHUX  TMOKAa3HUKIB,  BIPOTiIHICTH,
NPUYUHH, YACTOTY PO3BUTKY YCKIIaTHEHb.

CTany Ta OTpUMaHUX

PE3YJIBTATHU JOCJIUKEHHS TA
OBI'OBOPEHHSsI

[IpoananizoBaHo pe3ynbTaTH NiarHOCTHKH i
mikyBanHs 20 (62,5 %) domoBikiB # 12
(37,5 %) kiHOK, cepemHiii BiK SKHX CKJIaB
35,22 £ 12,7 pokiB. MexaHi3MOM OTpUMaHHS
TpaBmu Oynu y 20 (62,5 %) nmanientis ATII, 8
(25 %) mnaminas 3 Bucotn — it 4 (12,5 %)
nmoOyToBa TpaBMa.

IIpu posmomimeHHi mMOCTpakmaimx 3a
00’eMOM  TpaBMH  BHSBICHO  HACTYIIHI
CIIOJIy4EHHsI TpaBM: 3aKpUTa TpaBMa TPYAHOL
KITITKK 1 cKeJeTHa TpaBMa — y 13 XBopux,
3aKpHUTa TpaBMa KUBOTA 1 CKEJIETHA TpaBMa — y
5 XBOpHX, 3aKpUTa TpaBMa >XHUBOTa, Tazy i
ckeneTHa — y 4, 3akpura TpaBMa TIPyAHOL
KIIITKH, 3aKpuTa TpaBMa >KMBOTA 1 CKeEJeTHa
TpaBMa — 5, 3aKpUTa TpaBMa I'pyIHOI KIITKH,
3aKpuTa TpaBMa XHBOTA, Ta3y i ckeileTHa — 1,
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3aKpHTa TpaBMa TPYJHOI KIITKH,
cKeneTHa TpaBMa — y 4 xBopux (Puc.).

Cepen ckeneTHOi TpaBMH JOMiHYBalH
MEPEJIOMH CTETHOBOT KiCTKH, KICTOK TOMLIKH,
OJIHO YW NTBOCTOPOHHI Ta iX komOiHarmii. ¥ 22
(68,75 %) marieHTiB IiarHOCTOBAHO TEPEIOMH
CTErHOBUX KICTOK, cepen HUX Yy 3-x (9,4 %)
BUMankax OyaM  TPHCYTHI  JBOCTOPOHHI
nepenomu, 1 y 8 (25 %) — moemHyBanmcs C
nepesioMaMu  KiCTOK  TOMIIKU.  Bigkputux
mepenomie  Oyno 10 (31,25 %). B immmx
punankax (10 nmamientiB — 31,25 %) ckenetHuit
KOMITOHEHT OyB IpEeICTaBICHUI IBOCTOPOH-
HIMU IepeoMaMy KiCTOK TOMLJIKH.

HeBigknamgni 1 TepMIiHOBI  ONEpaTHBHI
BTpY4YaHHA BHUKOHYBAJIUCB, BiJIMIOBIAHO,
BiJlpa3y MiCJs HAJAXO/HKEHHS B cTamioHap abo
micias ~ KOPOTKOYAacHOI  mepenornepamiinHol
migrotoBkn  (mpotsirom  1,0-1,5rox.). J[lani
OTIEpaTUBHI BTPYYaHHS HalYacTille MOJISATaIH
B JpEHYBaHHI IUICBPAILHUX TOPOXKHUH TPH
HaTpYyXEHOMY, MacCHBHOMY TeMOITHEB-
MOTOpAaKCi (24 mocTpaxnanmx), piame
MPOBOAMIIACS TIEPBUHHA XipypriuHa oOpoOka
paH pizHoi nokamizamii (7 MmOCTpaKkaaNnX),
JIamapoToMii 3 MPHUBOAY TPUBAIOUOI BHYTPIII-
HbOYCPEBHOI KPOBOTEUI 1 OIIKOKEHb OpraHiB
xuBoTa (14 mnoctpaxkmanux). Omnepamii 3i
ctabimizallii mepenoMiB KiCTOK Ta3y armapaTamu
30BHINIHBOI (ikcarii Oynmm BUKOHaHI y §
MALI€HTIB MIPOTATOM 12 rogua iciIst
HQJXOJ/DKEHHS B CTamioHap (B CepeHbOMY
yepes 4,1 £ 1,2 rop).

Tazy 1

B 3TH+T+C
m3Tr+T+C

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

B 3THR+C
H3Tr+C

15

Puc. Po3noaijieHHs MOCTPaKIAJIMX 32 00’€EMOM i CIIOJIYUYEeHHSIM TPaBM.
y

TepMmiHM  OCTaTOYHOTO  XipyPTi4HOTO
JIKYBaHHS TIEPEIIOMIB JIOBTHUX TpPyO4acTHX
KICTOK CKjand: mpoTsroM 24 tomuH y 14
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MaIieHTiB, depe3 24 roauHW TpaBMH y 18
narienTiB (B miamasoni 2—15 xi6) (Tab. 1).
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Tabmug 1
Onepauii, BUKOHAHI OCTPAKIATUM
CTpOKU BUKOHAHHS .
ONEpaTUBHUX BTPYYaHb Kinbxicts
HaiimenyBaHHS onepaniii OIEepaTUBHUX %
Tporsrom 2—15 ni6 BTpYy4YaHb
24 romuH
JpeHyBaHHI IJIeBpaNbHOI TOPOXKHKH 32 bromay 24 2 26 18,6
Jlammapornenres 32 - 32 22,9
. 14 - 14 10
JlanapoTtomist
— YIIMBaHHS IEYiHKU 4 ' 4 2,9
— CIUICHEKTOMist 7 - 5
— YIIMBAHHS MOPOKHUCTHX OPTaHiB
3 - 3 2,1
EmninucrocroMist 1 - 1 0,7
TpaxeocTtomist - 10 10 7,1
I1XO pan 7 - 7 5
Meranoocreocunre3 A3®P KiCTOK rOMIIKH 20 - 20 14,3
IHTpaMegynf[pHHH METaJI00CTCOCUHTE3 10 3 13 9.3
CTETHOBOT KICTK
HakicTkoBHIT METaI00CTEOCHHTE3 TUTACTHHAMU
— CTErHOBOI KiCTKH 2 7 17 12,1
— KICTOK TOMIJIKH 4 4
Yceporo 114 26 140 100
3aramom BukoHaHo 140 omepaTUBHHX crami, 26,84 +4,1. PiBeHp CBiZlOMOCTI 3a

BTpy4YaHb. Y mepury 100y 3a >KUTTEBUMH
MOKa3aHHAMH, 3 METOIO 3YIIMHKH KPOBOTEUi i
iMoOimizamii  KIHIIBOK, BHKOHaHo 114
omepariiii. Jlamaporomito BukoHam y 14
(43,75 %) marmientiB, TopakoreHTes 24
(75 %) maiieHTiB, TNEPBUHHY XipypriuHy
00pobky (ITXO) pan y 7 (22 %),
METaJI00CTCOCHHTES KiCTOK TOMUIKH
amapaToM 30BHILIHBOI (ikcauii (A3PD) —y 16
(50 %), wuHTpameIyIspHBI  OCTEOCHHTE3
CTETHOBOI  KiCTKH y 10 (31,25 %),
HAaKICTKOBUH  METalOOCTEOCHHTE3  KiCTOK
crerHa i rominku — y 6 (18,75 %), kicTkoBe
BUTSITHEHHS 1 3aKPUTY PEMO3ULII0 KiCTKOBHUX
BimmamMkie — y 10 (31,25 %). 3 niarsoc-
THYHOIO0 MeToro BeiM 32 (100 %) marientam
BUKOHAJIM JIallapolleHTe3. 3a BiJICTPOYCHUMHU
MOKa3HUKaMHU BUKOHAHO 26 ormeparriii:
IHTpaMeyJSIpHIIA METaJIOOCTEOCHHTE3 CTer-
HOBOI KicTku 3 (9,4 %) marieHTam, BiIKpuTa
peno3uiis KICTKOBHX BiJJIaMKiB 5
HaKiCTKOBUH METaIOOCTEOCHHTE3 CTETHOBOI
kictku 7 (31,25 %) # kictok rominku 4
(12,5%),  Ttpaxeoctomito 10 (31,25 %),
TopakoreHres 2 (6,25 %) namienTam.
BianoBigHO OLiHIN TSKKOCTI 3a IIKAJIOIO
ISS moctpaxxmani HagXxomunmu y TOKKOMY
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IOKT ckmaB 13,5+0,5 OGanis. Ilpu orinmi
TshKKOCTI XxBopux 3a mkanor APACHE 11
14,97 + 2,78 Gani. CtyniHb KpOBOBTpaTu
Binnosimana Ill-my kiacy 3a xiacudikariero
aMepHKaHChKOi Koseril  xipypriB  [8] #
cranoBuia 35,21 + 4,52 % OLIK.

Ilpy HAAXOKEHHI Yy BCIX TMAI[iEHTIB
3apEECTPOBAHO T'e€MOJMHAMIYHI O3HAKH TiIlo-
BoJieMil — cuHycoBy Taxikapzito (HCC 126 +
8 ynmapiB B XB.), rimotensito (cepemHiit AT
60 £ 4,8 MM pT. CT.), HU3BKUH LEHTPAIbHHIA
Beno3umit Tuck (UBT 0,3 = 0,2 mm pT. cT.). B
MOMEHT  HAQJXO/UKCHHS JI0  CTallioHapy
remornobin Oy 140,7+16,81/n, mo €
pe3yIbTaTOM KOMIICHCATOPHUX peakii i
HEeHTpati3amii KpoBoOOiry, i MOJAIBIINM
sHmwkeHHsM 1o 100,6 £ 13,9 /1 depes 2
roguau ¥ g0 87,6 £ 10,91/n uepes 24 roauHu
(rabm. 2). TIpu mpomMy 06’eM TeMO TpaHC-
¢y3ii, 0 MPOBOAUBCS MPOTATOM 24 TOAHMH
cknaB 790 + 220 mi1 — epuTpoLETapHOI Macu
B moenHaHHi 3 907 &+ 232 Mu1. CBiXO 3aMopo-
eHoi mia3Mu. Ha MOMEHT HagXoKeHHs 10
cramionapy 25 % xBopux moTpeOyBanH
Ba30IPECOPHOI MiATPUMKH.
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Tabmuus 2
3MiHM K1iHiIK0-1a00PaTOPHUX NOKA3HUKIB
Ha moment Uepes 24
IToka3nuk HAJIXOMKEHHS JI0 Yepes 2 roauHu 3 moba

CTaliOHAPY romHH
I'emorno6in, r/a 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
3aranbHuii 010K, /11 52,4+24 51,4+3,1 53,4+28 52,6 £5,3
Iykxop, MMoIB/1T 6,6 £1,7 76+1,3 8,8+0,6 57+£05
Dlripyoin SarailbHu, 134432 12,2441 1511442 | 148450
CeuoBHHA, MMOJIBL/IT 58+1,1 64+1,4 75+2,2 6,8+1,8
KpeatuHin, MKMOJIB/TT 67,6 £13,8 73,3+14,2 108,1+ 13,2 1009+ 7,6
Tpombonuru, x10° 268,8+ 47,4 218+ 447 168,3+44,1 146 £324
CAT, MM pr. cT 60+4,8 66,2 +5,7 71,1+5,6 100,4+5,0
YCC, yn/xB 126+ 8,2 100,9+6,1 99,9+19,3 93,7+5,72
BT, cm.BOA.CT. 0,3+0,2 0,4+0,7 34+1,3 40+15

3 ToukM 30py  HiciasonepaiiiHux
pe3ynbTaTiB TPHUBAITICTh riepeOyBaHHS
BiJII[IIEHHS] IHTEHCUBHOI Teparmii CTaHOBWIA
11 + 3 ni0, TpuBamicts BeHTHISIIIT — 3,6 £ 3,0
Jno0u. bBinpliicTe Nali€eHTiB  TOTpeOyBan
miaTpuMKku pecripatopHoi ¢ynkmii. [IBJI
npoBogwiaack 30 mamientam (93,75 %), 2
xBopux (6,25 %) mortpeOyBasm  JuIIe
KHCIopofoTeparii 5 1/XB mpoTsrom 3 mil.
Tpusamnicts [1IBJI cranosmia y 10 xBopux —
no 1 nobu, y 8 xBopux — 10 3 ni6 ity 12 —
oinpmre HiXk 3 goom. 3 12 mari€eHTiB, SAKAM
IIBJI nmpoBoauiack noBiie HiK 3 no6u, 10
MaIiedTiB OyIIM TpaxeoToMoBaHi Ha 3 100y, a
2-e — excTyOoBaHi Ha 4 100y.

B minomy y 43,75 % xBOopuX po3BUHYNACS
nHeBMOHIsg, y 93,7% - mocTtremopariuHa
anemis, y 15,6 % — Big3Ha4YeHO PO3BUTOK
MiClIeBUX  IHQEKIIHHUX  YCKIAJIHEeHb |
nponexHiB 9,4 %, a indekuii ce4oBUIITBHAX
nusaxiB y 9,4 % Bumnazaxis. Cepel; BUBYCHUX
XBOPHX IOCTIeMOppariuHa aHemis Ha 1-mry
n00y TpaBMu 3apeectpoBana y 30 (93,75 %)
oci6. Ha 3-Tto no0y KiNBKICTH XBOpHX 3
aHeMi€l0  JIemo  3MEHIIWwIack Jjgo 25
(78,125 %). Ha 5-ty moby — craHOBHIa
13(50%), a mo KiHUS pPaHHBOTO MEPIOLY
3menHmmmiIack 10 3 (9,375 %) ocib. AHeMiro
KOHCTaTyBJIM y BUNAJIKy 3HWKEHHS DIBHS
remoriio0iny Mermie 100 /i1, 1m0 BILIUBAJIO
Ha CTPOKM IUIAHYBaHHS  BIACTPOYEHHUX
orepatiil Ha ONOPHO-PYXOBOMY arapari.

[Tig yac aHanmizy iHQEKUIHHUX YCKIIAAHEHb
Oyno BusBIEHO, o 3 yciel rpymu y 14
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(43,75 %) mamientie TX  yckmagauaacs
THIHHUM TpaxeoOpOHXITOM Ta MTHEBMOHIEIO.
®dakropamu, sKi BIUIMBAIM Ha HMOBIPHICTH
BUCOKOTO CTYIICHIO YCKJIAQOHEHb Oymum —
HasBHICTh  TOPAaKAILHOTO  KOMITOHEHTY
criojryueHoi TpaBmu, LIIBJI i Oinbin MacuBHA
kpoBoBTparta (2770 + 354 mu). Cepenniii 6a1
3a mkamorw ISS mns miel rpymm  ckiaB
30,35 + 3,27 Ganu, Ha BiAMIHY Bifl XBOPHX y
AKuX He Oylno 1H(QEeKIIHHUX IJIereHeBhX
yckiaaHeHb, ISS skux ckna 23,94 +2,04
Oamu. TspKKiCTP  XBOPHX 32  IIKAJIOKO
APACHE Il — 16,93 + 1,98 Ganu, Ha BiAMIiHY
Bill XBOpHMX 0€3 MJaHWX YCKIAAHEHb —
13,41 + 2.4 6anu.

Ha mincraBi KIiHIYHOT XapaKTEPUCTHKH
MPOaHaTi30BaHUX HaMHU pe3yibTaTiB
JUarHOCTUKH 1 JIIKYBaHHS TMOTEPHINAX 3
TSODKKOIO  CIIOJIYYEHOI0 TPaBMOIO TI0Ka3aHo,
II0 TaKTUKA JIKYyBaHHS JUIS BCIX XBOPHX
OasyBasacs Ha  npuHmoumax DC, i
JKyBaJbHUN MpOLEC CKIagaBcs 3 ACKUIBKOX
OCHOBHMX eramiB. Ha mepmomy erami
JKyBaHHS y BCIX MAIli€HTIB Oylla JOCSTHYTa
cralOumizamis CcTaHy MAaI[iEHTIB, 3HAa4YHA
crabimizalis TIeMOAWHAMIKH, THMYacoBa
3ynuHKa KpoBoTedi. Ha apyromy erami
JiKyBaHHS TPOJOBXKYyBamacsi OopoTbba 3
IIIOKOM ¥ TIpOBEJEHI BIACTPOYEHI OIeparii:
IHTpaMenyIspHUH METaJI00CTEOCUHTE3
CTETHOBOi  KICTKH, BIJKpUTA  PETIO3HIIISL
KiCTKOBHX BiJJTAMKIB # METaJIOOCTEOCHHTE3
METaJIeBUMH TUIACTHHAMH CTETHOBOT KiCTKH U
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KICTOK TOMIJIKH, TPaXxeoCTOMisl, TOpaKo-
LEHTE3.

Haii0inpm mommpeHMU ToCHiTaTbHUMHU
ycknaaHeHHsMu TX Tipu noeAHaHii TpaBmi B
JaHIl TPyl BUSABJICHO: ITHEBMOHIS, aHeMis,
1H}EKITi CeYOBHAUIPHNX NUISXIB ¥ MicIeBi
iHdekmiiHl  yckmamgHeHHS. O4YeBHIHO, IO
Ba)KKa TpaBMa IPYIHOI KIITHHU € (aKTopoM
PH3HKY JIETEHEBUX YCKJIaTHCHb.

BunukneHHs MICIIEBHX 3amalbHUX
YCKJIIQAHEHb MpPH MHOXHHHUX  IIOIIKOA-
JKEHHSAX OIIOPHO-PYXOBOi cucremMu Oyio
OB’ I3aHO 3 HasIBHICTIO BIAKPHUTHX
MEPEJIOMIB, HAsBHICTIO TI'eMaToM, 3a00eM i
PO3TPOLICHHIM M'SITUX TKaHUH.

PozButky iH(p ekl CEYOBUIIIBHUX
NUIAXIB COpHsia KaTeTepHu3allisi CevdOoBOTrO
Mixypa. [l Bcix XBOpUX XapakTepHOI Oyia
caMme JIOBroTpHBajla KaTeTepu3allisi CeYOBOTO
Mixypa (moBmie HiK 3 moOH) acoriiioBaHa 3
VIIKOJKCHHSM Ta30BUX KiCTOK 3 pOTaliifHOIO
1 BepTUKaJIbHOIO HECTalOlIbHICTIO H MOBHUM
PO3PUBOM Ta30BOTO KiJBIIS.

Haifyacrime yckiagHeHHS BUSBISUTACS B
NOCTPAXJAINX 3 JOMIHYIOUMM YIIKOJDKEH-
HIM  Tpyneit — 43,8%, JoMiHyrOUUM
VIIKOJDKCHHSIM kHBoTa — 25 %, TpaBMOIO
Ta3za — 18,7 %.

BUCHOBKH

1. Bemmka 4yacTka Tmami€HTiB 3 IIOJI-
TPaBMOK HAJXOAWTh B JIOCHTh TAKKOMY

CIIMCOK JIITEPATYPU

crani (ISS 26,84 £ 4,1 Oann) 3 KIIHIYHAMH
03HaKaMHU TIOPYIICHHS OCHOBHHX BiTaJIBHUX
¢yukuiit (APACHE Il 14,97 £2,78 6Gaim),
reMOIMHAMIYHUMM O3HAKaMH TiInoBojemil -
UCC 126 + 8 ynapiB B xB., cepenHiit AT 60 £
4,8 mm prt. ct1., IBT 0,3 = 0,2 MM pT. CT.

2. Ix cTanm BuMarae TpoBeJeHHS BETMKOI
KUIBKOCTI ~ ONEpaTMBHUX  BTPy4YaHb  Ha
NEKUIBKOX aHaTOMIYHHMX OOJIacTAX. 3arajaom
BUKOHaHO 140 omepaTUBHUX yTpy4yaHb, 3 HUX
y mepiry 100y 3a JKUTTEBUMH ITOKA3aHHIMH, 3
METOI0 3YMHHKH KPOBOTedi W imoOimizamii
KiHIiBOK — 114, # 26 3a BiACTPOYCHUMH
MOKa3HUKAMU.

3. Ilpu 1uBpOMY BIPOTIAHICTH PO3BUTKY
YCKJIaJIHEHb JIOCHTh BHCOKa. B mimomy y
43,75 % xBopux pO3BUHYJACS ITHEBMOHIs, Y
93,7 % - moctremopariuaa anemis, y 15,6 %
— wMicueBi iH(EKMiHI yCKIamgHEeHHS ¥
nposexHi 9,4 %, a iHdekuii ce4oBUIINBHUX
nuisaxiB y 9,4 % BUMaaKiB.

MEPCIEKTUBU MOJAJIBIINX
JTOCJUTKEHD

Jlst onTrMi3anii pe3ynbTatiB JTiKyBaHHS i
3HWKCHHS YCKJIQJHEHb Y TaKWUX IAI[iEHTIB
HEOOXIIHE NMOJAJIbIIe BUBUYEHHS 1HTEHCUBHOI
Tepamii ¥ po3poOKa KpHUTEpiiB BiJHOCHOI
crabimizamii  cTaHy, TOCHIOBHOCTI  Ta
TEpPMiHIB IIPOBEICHHS OararoeramHoOi
OTIepaTHUBHOI KOPEKIIii.
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TAKEJIASA COYETAHHASA TPABMA: AHAJIN3 TAKTUKHU
MHOT'O3TAIIHOT'O JIEYEHUA

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

JlanHOE WHcCCleOBaHUE IPOBEIACHO C IEJIbI0 aHaJIM3a pe3yJbTaTOB AMATHOCTUKH, JIEUCHHUS, JTAIlOB
XUPYPTrU4ECKON KOPPEeKIHMH U CPOKOB OKOHYATEIbHON CTaOMJIM3AIMM KOCTHBIX OTJIOMKOB. M3ydeHsI
KJIMHUYECKHE M J1TabopaTopHble IMOKa3aTelH, 3Tambl corjacHo Taktuku Damage control (DC), pesynbTarsl
neueHus. OIpeneneHo, YTO ONEepaTHBHBIC BMEIIATEIBCTBA BBIMOJHSINCH B HECKOJIBKO 3TaloB, B OOIIEM
BeIMONHEHO 140 omeparnuii. B mepBbie cyTKH 10 )KU3HEHHBIM MoKa3zaHusM — 114 omeparuii, mo 0TCpOUESHHBIM
nokasanusiMm B nepuon 2—14 cyrku — 26. Ilpu atom y 43,75 % GonbHBIX pa3Buiiack mHEBMOHUA, Y 93,7 % —
nocrremMopparunueckast anemusi, y 15,6 % — ormevaercs pa3BUTHE MECTHBIX MH()EKIIMOHHBIX OCJIOXHEHHUH U
NpOJIeKHEH, a HHPEKIUN MOueBbIBOASIIMX mmyTei B 9,4 % ciydaes. [[ys onTUMU3alMy JIeYEHHST U CHIKEHHS
OCJIOXKHEHMH y TakuX MaIMeHTOB HeoOXoauma pa3paboTKa KPUTEPHEB IOCIEIOBATEIHHOCTH M CPOKOB
MHOT03TaIlHOM ONIEPATUBHON KOPPEKLUU.

K/ITFOYEBBIE CJIOBA: Damage control, coearHeHHas TpaBMa, 3Talbl XUPYPru4ecKoil KOPpeKIH
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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.

The research was conducted to analyze the results of the diagnosis, treatment, surgical correction stages,
deadlines final stabilization of bone fragments. Clinical and laboratory parameters, stages according to
Damage control (DC) tactic, results of treatment were analyzed. 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.
Thirty patients (93.7 %) developed posthemorrhagic anemia, 14 (43.75 %) patients - pneumonia. The local
infectious complications (abscesses, festering wounds) occurred in 5 (15.6 %) patients, and urinary tract
infection in 3 (9.3 %) patients. 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 ITPOSIBIB, IIKYBAHHA TA IPO®LIAKTHKH
HII3I - IHIYKOBAHOI TACTPOAYOJAEHOIATII Y XBOPUX
BIJAIJIEHD PI3HOI'O ITPO®LIIO

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

Hecrepoinni mporn3anaibHi penapaTtyu € HalOLIbII YacTO 3aCTOCOBYBAaHMMH JIKAPCHKUMH 3aco0aMHy B
MeIUYHIA mpaktumi. SIK cBimYaTh JTEpaTypHi JPKEpena, BOHH JOCUTh YacTO CIPUYMHSIOTH BUHUKHEHHS
HeOa)kaHHX MOOIYHKMX ycknaaHeHb. Cepesl HUX HalOiIbII HeOE3EUHNMH 1 TPI3HUMH € 32 CBOIMH HaciIKaMH
HII3II — inaykoBaHi ractpo-, €HTEpOINaTii, sIKi iHO/I 32 CBOEIO CYTTIO 1 HETATUBHUM BIUIMBOM IIEPEBAXKAIOTh
MIEpBHHHE 3aXBOPIOBAHHS Ta 3HAYHO MOJJOBXKYIOTh Yac OJ[y>KaHHS.

Meroto Hamoi poOoTH OyJO OLIHUTH YAacTOTY, KIIIHIYHI IPOSBU Ta MOPQOIIOTiUHI 0COOINBOCTI ypaKeHb
racTpoJyOJICHAILHOT 30HHU, SIKI BUHUKAIOTh Y XBOPHX DPEBMATOJIOIIYHOrO, HEBPOJOTIYHOTO Mpodimto Ta
BIZUTUICHHSI CYIMHHOI Xipypril NpOTAroM Kypcy JKYBaHHs HECTEPOiHUMH IPOTH3ANaIbHIUMU MperapaTaMu
PI3HUX TpPYyIH, MPOCTSKUTH 3aJCKHICTh YACTOTH MPOSBIB MATOJIOTIi NUTYHKA Ta 12-Manoi KHIIKA Bix
OJIHOYACHOTO IPUHOMY [IBOX HECTEPOIHUX MPOTHU3ANAIBHUX Ta IX MOEIHAHHSA 3 INIFOKOKOPTUKOCTEPOIAAMMU
Ta aHTUKOATYJISTHTaMH.

BusiBneno manocumnrtomHicTs KiiHiuHOT kKaptuHu HII3II-ractpomariii, mo He chiBmajgajio 3 HasiBHUMH
SHJIOCKOIIIYHUMH 3MIHAMH TacTpOIyOJIeHal bHOI TpyOku: y 63 % BumaakiB Oynau HasBHI €pO3MBHI 3MiHH
CU30BO1 OOOJIOHKH, a BUPA3KH MUTYHKA 1 MBaHAMIATHIANOI KuIiku ctaHOBWIK 11 %. Takox BCTaHOBICHO,
110 y IPyIi XBOPUX, SIKI OTPUMYBAJIH 1HI1OITOPY NPOTOHHOT MOMIIH, YaCTOTA racTPOIyOIeHONATI] BUsBHIIACS
JIOCTOBIpHO HIKYOM0 (34,2 %), HiXk Yy MAIl€HTIB, sKi iX He npuimanu (53,4 %). [1ig yac JaHOTO MOCIIIKSHHS
OyJI0O BCTQHOBJICHO, II0 BUKOPHCTAHHS CEJIEKTUBHHX HECTEPOiJHUX MPOTH3ANAIBHHUX MperapaTiB JA03BOJIsIE
ICTOTHO 3MEHIIUTH WMOBIPHICTh PO3BHTKY IaTOJIOTI] TIacTpOJYOJCHAIBHOI 30HHM, B TIOPIBHSHHI 3
HECEJIEKTHBHUMH.

Kypc nikyBaHHs HECTEpOINHMMH NPOTH3ANAIBHUMH NpernaparaMd MOBUHEH OyTH MaKCHMalbHO
KOPOTKUM 1 Ma€ MPOBOAMUTHCS MiHIMAJIIbHUMH, ane eQpeKTUBHUMH Jo3amu. [lapanensHuil npodinakTuuHun
NpUIioM 1HT10ITOPIB MPOTOHHOT TOMIH, SIK ITPABUIIO, OJOBUHHOIO 103010 € JIOLIIBHIM Y XBOPHX 13 BUCOKUM
PH3MKOM PO3BUTKY €po3iii i BUpa3ok Ha (OHI JIKyBaHHS JaHHUMU MperiapaTamMmu.

KJIFOY0BI C/IOBA: HectepoinHi MpoTH3analbHi IpenapaTy, raCTpoOeHTepoNarisi, mpoQiakTuka
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acomianii peBmaroJyioriB, Oiunbiie gk 5 %
HACeJICHHS IUIAHETH IIOJEHHO BHUKOPUCTOBY-

Hectepoigni mporuzanansai  npemnapatu 0T HII3II sk 3HE00MIOBaNIBHI, TPOTH3aNaIbHI,
(HII3II) € onwuiero 3 HaWOIABII BHKO PHUC-  KAPO3HIKYIOUI 1 aHTHArperaHTHI CEpeJIHUKH.
TOBYBaHHX TPYIH JIKiB, mpruuoMy Oarato 3 HUX  OCHOBHE KOJIO CIIOKMBaYiB iX CKIIQJIAl0Th XBOPI
JMIOCTYITHI 0e3 perenTta. YkKe Apyre CTONITTA 3 XPOHIYHOIO IaTONOTIEI0 CyriobiB, XpeOTa,
TpUBa€ iX KIHIYHE 3aCTOCYBAaHHs. 3a IIi pOKM  KOJIAT€HO3aMH, 3 TOCTPOIO PECHipaTOPHOIO
OyJo CHMHTE30BaHO KiJbKa JCCATKIB PEUOBHMH 3  iH(EKUi€I0,TpaBMaMH, TNPH HASABHOCTI SKHUX
OUMBII-MEHII BUPAKCHUMH MOOIYHMMHU IisMH  Oilb 1 3alaJieHHsS € OCHOBHMMH KIIHIYHUMH
[1,2]. Tak, 3a pmanuMu AMEpHKAaHCHKOI  mposiBamMu. Ha mpeBenukuil skaib, KIiHIYHI

BCTYII
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MepeBarn JaHUX TIpenapaTiB  OOMEKYIOTHCS
PU3MKOM PpO3BUTKY CEPHO3HUX YCKJIAJHCHb,
cepel  AKMX  HaWOUTbII  NOUIMPEHUMH 1
Hebesneunumu € HII3II — ingykoBaHi ractpo-
eHTepomnarii (3BHpa3KyBaHHS 1 KpoBoteui) [3,
4]. Tpuiiom HII3IT cynpoBOMIKY€ETHCS MiBH-
MIEHAM PHU3UKOM IUCTPO(IYHUX W 3amaabHHUX
3MiH CJIM30BO1 OOOJIOHKH TPaBHOTO KaHaiy[5].
Ile € oaHi€r0 3 TOJOBHHUX KIIHIYHUX MPOOJIEM
BHYTpILIHBOT MeAUIMHMU. ["acTpoiHTeCTHHAIbHA
TOKCHYHICT € TOJOBHUM CTPUMYIOUHM (haKToO-
pOM iX IIMPOKOTO 3aCTOCYBaHHS B MEIUYHIN
MPaKTHUIli. 3a TaHUMU 3aXiTHUX aBTOPiB, BUPa3-
KA TIIyHKa a00 JBaHAIISTANANOl KHIITKA
BUsBIstOThCA Y 10-15% mamienriB, 1110
peryisipHO TpUAMaIIK iX, a IITYHKOBO-KHUIIKOBI
KpoBOTeui abo mepdoparllii YIpoaoBK pPOKY
MOXYTb po3BuHyTHcs B 1-1,5 % Bunazkis [6].
l'actponyonenansHa TOkcmunicTs HII3II
MOSICHIOETHCS TIPUTHIYEHHSIM CUHTE3Y IIHUTOIPO-
TEKTOPHUX TMPOCTaHOI/MIB, OMOCEPEAKOBAHUX
mukinookcurenasoro (LIOT) 1-ro Tumy, Takux s
npoctarnmanguH  E» 1 mpocrammkmin - [7].
BucokocenexktusHi iarioitopu LHOI' 2-ro THmmy
BUKJIMKAIOTh MEHII BUPaXEHI TacTpoayo-
JICHAJIbHI ~ YIIKOJDKEHHS, HIXK HECENeKTUBHI
HIT3IT (u-HII3II), siKi NpUTHIYYIOTh OJIHOYACHO
LOTI-1 i -2, ogHAaK TOBHICTIO HE BUPINIYIOTH
npobiemu. Kpuza kokcu0iB, 110 BHHUKIA Yy

2004 p., rocTpo TOCTaBHWJA THTAaHHS TIPO
Kap/ioBacKyJsipHy  Oe3leKy  CEeNeKTHBHHX
HIT3IT [8].

AKTyaJbHICTh MpOOJEMH TaKOX BH3HA-
YaeThCsl TAKAMH YMHHUKAMH SIK 3POCTaHHS B
CTPYKTYpi HacelleHHs YKpaiHu YaCcTHHU JroeH
MOXHUJIOTO Ta CTAapevyoro BiKy Ta TPYAHOILAMH
CBO€YACHOI JIarHOCTHKHM YpaKeHb IITyHKa 1
nmeanaanstunanol kumku (HAIK) — sk Haciaky
HecTeU(iTHOCTI KIITHIYHUX TPOSIBIB.

META POBOTH

VY MOpIBHAJIFHOMY acTeKTi OIiHUTH YacTo-
Ty, KIIHIYHI TPOsiBH Ta MOp(oioridHi ocodu-
BOCTI ypaskeHb racTpOAyOACHANbHOI 30HHM, SIKi
BUHUKAIOTb Y XBOPHUX PpEBMAaTOJIOTi4HOTO,
HEBPOJIOTIYHOTO TpOo(diao Ta BiAMIIEHHS Cy-
QUHHOI Xipyprii mpoTSAToM Kypcy JiKyBaHHS
HII3II pizamx tpym. IIpocTexxuTn 3aiexHiCTh
YacTOTH TMPOSABIB TMaTojiorii muryHka Ta 12-
nayoi KUIIKK BiJj OJHOYACHOTO HMPUHOMY JBOX
HIT3II Ta xomb6inauii HII3II 3 riroxokopTu-
KOCTepOigaMu Ta AHTHKOAryJISTHTTAMH.
Ouianty e(eKTHBHICTH ICHYIOYHX CITOCOOIB
npodimaktuku HII3I1-ractpoxyomenomariii.

MATEPIAJI TA METO/IT
JOCJIKIEHHS

Hocnimkenns npooawian Ha 6a3i 30KJI
iMm. A. HoBaka. Bubipka cxmana 73 marieHra,
ki TpuBaymid dac BxkuBanu HII3II i mamm
€H/IOCKOTIIYHO MiATBEPHPKEHY MEIUKAMEHTO3HY
racTpoayoAeHomnaTiio. XBopux Oyino MOAIICHO
Ha 3 Tpymu B 3AJEKHOCTI Biag mpodisro
BiIeHHs: 1o | rpynu BBiMnLIO — 24 marieHTu
BimaineHHs cyanHHOI Xipyprii; Il rpyma cxmana
— 23 xBopux HeBpoJoriuHoro BigmineHHs; II1
rpymna 26 TAIli€eHTIB PEBMATOJOTIYHOTO
npodinto. JocToBIpHICTh 3HA4YEHB OI[IHEHO 3a t-
kputepieM CTbIO/ICHTA.

PE3VJBTATH TA IX OGTOBOPEHHS

Iepmie, MO MU BUSABWIM — 16 MaJOCUMII-
ToMHIiCTh KniHigHOI Kaptuau HII3II-ractpona-
TiH, 1[0, CKOpIllI 3a BCE, MOXHA MOSICHUTH
aHaypresyrounM edexrom HII3II. A came nuc-
METICUYHI po3iaau croctepiranuch y 28,8 %
namieHTiB, 7 % 3 SKHX BXXE Mald BHPa3Ky
(Puc. 1). OCHOBHIM METOIIOM BHSBIICHHS 3MiH
cim30Boi Oyiio oopaHo — ¢ibpoezodaroractTpo-
nyoaenockormito (PETJIC).

i 28,8%

OcobauBocTi NposiBiB

Puc. 1. OcobdauBocTi KAiHIYHAX MPOSIBIB y 00CTe:KyBaHUX MALE€HTIB
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bepyun mo yBarm Ty X O€3CHMITOMHICTH
KIIIHIYHOT KapTHHH, OadnMo HacTymHe: y 63 %
BUTIAJIKIB YK€ HasBHA €po3is, epuTeMaro3Hi
3MiHM CKJIaJaloTh Bchoro 26 % (Puc.2), a
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Bupasku nuryHka i JIIK cranoBmsate 11 % Bin
3arampHOi  Kimpkocti  HII3II-iEmykoBanoi
naroJjorii HIKT.

Puc. 2. EHpockonivHi 3MiHN CJIN30BOT 000JI0HKH racTPOAyodeHAJILHOI TPYOKH
y 00CTe;KyBaHUX NAiEHTIB

I rpyna: BUHUKHEHHS TacTpOLyo/ieHOMNATIl 3
3aCTOCYBaHHSIM TIPOTEKTOpa CKJANO  JIHIIE
25 %, a 0e3 Horo BukopuctanHs Maixe 70 %.
II rpyna: gacTora 6e3MpOTEKTOPHOI TacTpOMaTii
HE3HAYHO IEPEBHIIYE TaKy 3 3aCTOCYBaHHIM
iaridiTopiB mpoTtonHoi mommu (IIIT) — 45,7 %
npotu 40,5 % BianoBiano. IlizcymoByroun

54%

EHN3M+ NN WMHN3MN+H2 rictaminobnokatop

BUIIIECKa3aHE Ta BHBIBIIM CEPEJHE 3HAYCHHS,
MPUXOAMMO O BUCHOBKY, IIO Yy TPYIi XBOPHX,
K OTPUMYBaJIH IT1I1, yacToTa
racTpoayoJeHONaTii  BUSBHIACS TOCTOBIPHO
Hmx4d00 (34,2 %), HiXK y TAaIli€HTiB, fAKi He
npuitmanu 1T (53,4 %) (Puc. 3).

He3 NpoTekTopa

Puc. 3. YacToTa po3BHTKY racTpoAyo/AeHONATil B 32/1€:KHOCTI Bii NPUIiOMY racTPONpPOTEKTOPiB

Hopisatoroun GETJIC nposiBu 3acTocyBaH-
Ha [IOI'2 CcenekTHBHUX Ta HECEIEKTUBHHUX
IpernapariB  CIOCTEPIraEMo, MO y OUIBIIOCTI
BUMAJKIB TIEPII CHPUYHHIOTH BUHUKHEHHS
eputeM, a Ipyri epo3uBHI ypaxeHHs (Puc. 4).
Ilim wac maHOrOo MOCIHIIKEHHS, OYyJIO BCTaHOB-
nmeHo, mo BukopuctanHs c-HII3IT no3Boise
ICTOTHO 3MEHIINTH HMOBIPHICTh PO3BHUTKY
MaToyIorii  TacTpOAyOJCHANBHOI  30HH, B
nopiBasHHI 3 H-HII3IT (74 % ractponyone-
HomaTii mpu 3actocyBaHHi H-HII3IIL, mpotu
26 % mnpu mikyBanHi 1[OI'-2 cenexTuBHUMEU
npenapaTamu).

Hns  miarmoctmku  HII3IT  racrpomarii
nokazaHa ®EI'JIC. I 1l HeoOXiAHO IPOBOIUTH
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BCIM XBOpHM, SIKi MPUHMAIOTh I1i MperapaTH Ta
MaloTh  MJBUIICHWA PU3MK  YCKIIAIHEHb,
HE3aJISKHO BiJl HAsBHOCTI Oyb-SIKUX CKapr, a
MTOBTOPHI €H/IOCKOITYHI JOCIIIIKEHHS
OpOBOIATECA KOXHI 6 micauiB. 3 mpodi-
JIAKTUYHOIO METOI0 TepeBary Mo MOXIHBOCTI
ciip Bi/1aBaTu OLIBII CEJIEKTUBHUM
irioiTopam I[OI-2. Kypc nikyBanns HII3II
[MOBUHEH OyTH MaKCHMMaJbHO KOPOTKHM 1 Mae
MPOBOJIUTHUCS 3 MiHIMAaJIEHUMH, aje
e()eKTUBHUMU JIO3yBaHHSIMU. Heobxigno
YHUKaTH ofHodacHoro mnpuiiomy HII3IT i3
AHTUKOATYJITHTAMH 1 TIIFIOKOKOPTHKOITaMH.
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Puc. 4. Yacrora po3BUTKY NIeBHUX €HAOCKONMIYHMX 3MiH B 32JI€5KHOCTI
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 Qoni mikyBanHs HII3IL.
Takok  JOWITBPHO  3aCTOCOBYBATH  IHIII
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 CHMITOMIB, IO

BKa3ye Ha I[OL[iJ'ILHiCTL IMPOBCACHHA
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 JOTPUMYBATHUCh 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
AHTHUKOAryJasHTaMH, TJIIOKOKOPTHUKOCTEpoina-
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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
OOYMOBIICHO TIOMOJIOJIIIAHHSAM 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. Tomy mTOmIyK HamiliHUX i
0e3nmedHnX JIKAPChKUX 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 BHUBUYEHHsI CTaHy KpOBOOOIry,
MeXaHi3MiB aHTioreHnesy, 6anxancy npomigepanii
i aromnTo3y eMITeNOIHTIB IUTyHKa,
emiiepMaibHOMYy  Ta  TpaHCHOPMYyHOUOMY
(dakTopam pocty. OpjHak, HE3BaXKawUd Ha
MOCTiHY  3alliKaBJIEHICTb O  BUBYEHHS
npupoau 1 ocoOnMBOCTEH — racTpomarii,
npobnema Oesneynoro Buxopuctanns HII3IT
3aJIMINAETHCS aKTYalbHOI 1 Y TIOAATBIIOMY
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  mpoBeneHHs — HII3II-tepamii
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JOCIIITHUKY BBAKAIOTH JIOIUIBHOIO, OCKUTBKH Y AOMUTbHICTE epamukarii HP gk cmocoOy
TaKUX XBOPHX YPaKEHHS CIU30BOi OOONOHKM  TPOQITaAKTHKU YCKJIaTHEHb (30Kpema,
OUTYHKY, K  [paBWwiIo, MOB’s3yloTh 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.

HCCTCpOI/I,Z[HLIe POTUBOBOCIIAJIMTCIIBHBIC TIPCTIApaThl  SABJIAIOTCA Haubojiee YacTo IIPUMEHACMBIMU

JIEKapCTBEHHBIMH CPEICTBAMH B MEIUITMHCKOHN MpakThuke. Kak CBHIETENBCTBYIOT JIUTEPAaTypHBIE HCTOUHUKH,
OHM JOCTAaTOYHO YacTO BBI3BIBAIOT BO3HHKHOBEHHE HEXENATEIBHBIX MOOOUYHBIX ocioxHeHHH. Cpenn HUX
HamOoJee OMacHBIMU M YrpOoXKaOIMUMHU 1Mo mocienctsusM spisitorcs HIIBII — wHAynupoBaHHBIE TracTpo-,
SHTEPONATHH, HHOTA [0 CBOEMY CYIIECTBY W HETATHBHOMY BIIMSHUIO IIPEOOIagaroT IepBUYHOE 3a00JIeBaHIe
Y 3HAYUTEIHHO POJIIEBAIOT BPEMS BBI3IOPOBIICHHUS.
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Lenpto Hameil paboThl OBLIO OLIEHUTH YACTOTYy, KJIMHMYECKUE MPOSIBICHUS M MOP(OJIOrHYEecKUe
0COOCHHOCTH TMOPAXEHUH racTpOIyOJeHAILHON 30HBI, KOTOPbIE BO3HHMKAIOT Yy OOJBHBIX PEBMATOJIOTHYEC-
KOro, HEBPOJIOTHYECKOTO NpOQWIs W OTIACNCHUS COCYAWUCTOH XHUPYPIMHM B TEUEHHME Kypca JIeUeHHs
HECTCPOUIHBIMU IIPOTUBOBOCHAIUTEIBHBIMY IIpENapaTaMyd pa3HbIX TIPYII, IPOCIECIUTh 3aBUCUMOCTb
9acTOThl MPOSIBJICHUI MaTONOTMU JKeIyAka U 12-MepCTHONW KHUIIKM OT OJHOBPEMEHHOIO IpHeMa JBYX
HECTEPOW/IHBIX ~ IPOTHBOBOCHAJIMTENBHBIX WM HMX KOMOHMHAIlMM C  TJIIOKOKOPTUKOCTEPOMIAMU U
AHTUKOAryJITHTaMU.

BbISBIEHO MaJIOCUMOTOMHOCTb KiuHudeckod kaprubl HIIBII-ractponatuu, 4ro He coBHazaio C
MMEIOIINMHECS YHJIOCKOIINYECKIM HM3MEHEHUSIMU TacTpOJyOJCHAIBHON TpyOku: B 63 % ciydaeB MMENHUCH
9PO3MBHBIC U3MEHEHHUS CIM3UCTONH OOOJIOUKH, a SI3BBI XKEIYAKA W JBEHAJIATHUIIEPCTHOW KHIIKH COCTABIISUIH
11 %. Taxke yCTaHOBJIICHO, YTO B TPYIIE OONBHBIX, MTOIYYaBIINX UHIHOUTOPHI TPOTOHHOW MOMITBI, YaCTOTA
racTpoAyoJeHOnaTuii okasanack foctoBepHO HUXke (34,2 %), ueM y MallMeHTOB, KOTOPBIE UX HE MPUHUMAII
(53,4 %). Bo BpeMsi HaHHOTO HCCICAOBAaHHs OBLIO YCTAHOBJICHO, YTO MCMOJb30BaHME cenekTuBHbIXx HITBIT
MO3BOJISICT CYLIECTBEHHO YMEHBIIUTH BEPOSITHOCTh Pa3BUTHUs MATOJOIMHM IacCTPOAYOIEHAIBHOM 30HBI, IIO
CPAaBHEHUIO C HECEJIEKTUBHBIMU.

Kypc nedenust HIIBIT nomkeH ObITh MakCUMaJbHO KOPOTKHUM W JIOJDKEH MPOBOAWTHCS MUHHUMAIbHBIMH,
HO 3¢ (deKTUBHBIMH 103aMu. [lapasienbHblid NPOGUIAKTUYECKUI IPHEM WHTHOWTOPOB MPOTOHHOM MOMIIHI,
Kak MPaBUJIO, B MOJOBHHHOM 03¢ Iiesecoo0pa3eH y OONbHBIX ¢ BHICOKMM PHCKOM Pa3BHUTHSI SPO3Uil U 3B Ha
(hoHe NeyeHns JaHHBIMH NperiapaTamMH.
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npodinzakTuka
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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.

Nonsteroidal anti-inflammatory drugs are the most commonly used medicines in medical practice. As
literary sources show, they often cause unwanted side-effects. Among them, the most dangerous and terrible
are the consequences of NSAIDs — induced gastro-, enteropathy, which sometimes inherently and negatively
prevail over the primary disease, significantly lengthening the recovery time.

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.

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
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selective non-steroidal anti-inflammatory drugs can significantly reduce the probability of developing the
pathology of the gastroduodenal zone, compared with non-selective.

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, usually a half dose, 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-IMIAPEHXIMATO3HOI'O KPOBOBUJIUBY
13 3BACTOCYBAHHSIM EHJIOBACKYJISAPHOI EMBOJII3ALIIL
AHEBPU3MH IO PO3IPBAJIACHA

Ilonkosnikos O. I0., Kymosuii 1. O.

Mertoro pobotu Oyna omTHMi3amis JiKyBaHHS aHEBPHU3MATHYHOTO CyOapaxHOiJaEHOTO KPOBOBHIIUBY
yCKJIagHEeHOTo GOpMYBaHHAM BHYTPIITHEOMO3KOBOI remMatoMu. [IpoBeieHO aHami3 pe3ynbTaTiB XipypriqHOTO
mikyBanHs 101 mamieHTa B TOCTpOMY Tepiomi po3puBy IepeOpalbHHX aHEBpH3M. B mepmiil Tpymi
CIOCTepEe)KEHb XIpypridHe IIKyBaHHS XBOPHX OOMEXYBalIOCh TITBKH CHAOBACKYJSPHOKI OKIO3I€0
nepeOpaibHOl apTepianpHOl aHEBPU3MH BiJOKPEMIIIOBAHUMH MIKpOCHipaasiMH. XBOPHM JpYyroi Tpymu
CIOCTepeXXeHb OyJI0 MpoBeAeHO OaraTtoeTamHe XipypridHe IKyBaHHS — CHIOBAacCKyISIpHA eMOOIi3alis
nepeOpatbHOT aHeBPU3MH 3 MMOJAJBIINM BUJAIICHHSIM apeHXIMaTO3HOT reMaToMu mpotsirom 24—48 ronus. Y
OimpmrocTi BHMAAKIB (26 XBOPHX) XipypriuHe JiKyBaHHS OOMEXYBAJIOCS E€HIOBACKYJSPHOIO eMOoIi3aIliero
posipBaHOi aHEBpU3MH. Y 3-X CIIOCTEPEKCHHSIX INPOBENCHO OaraToeramHe XipypridyHe JIiKyBaHHS —
SHJIIOBACKyJIsIpHa eMmOoumizalis nepeOpaibHol aHeBPH3MH 3 MOAAIBIINM BHIAJICHHAM BHYTPIIIHBOMO3KOBOL
reMatoMu. Y [IBOX BHUIIQJKaX BiJ3HAYCHO MO3UTHUBHY KIIHIYHY IHHAMIKY 3 PErpecoM HEBPOJOTIYHOTO
nedinury B micisonepariiiHoMy nepioni. B oqHOMY criocTepeskeHHI 9acTKOBHUI perpec pyxoBoro aedimury.
JBoeranHe Xipypriuee JiKyBaHHA cy0apaxHOIZalIbHO-NAPEHXIMATO3HOTO KPOBOBHIIMBY i3 3aCTOCYBaHHSAM
€H/IOBACKYJISIPHOI eMOoi3alii aHeBpU3MH IO po3ipBajiacs 3 HACTYITHOIO €BaKyalli€l0 TeMaTOMH e(heKTUBHO i
MOXKE 3aCTOCOBYBATHCS Yy BHIAIKaX HASBHOCTI TEXHIYHOI MOJMIIMBOCTI OKIJIO3i1 aHEBPH3MH i
KOMIICHCOBAaHOMY CTaHi Mali€HTa.

KITIO490BI CJIOBA: uepebOpanbHa aHEBpU3Ma, BHYTPIIIHHOMO3KOBHI KPOBOBWIIMB, XipypridHe
JKYBaHHS aHEBPU3M
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TunoBuii cyOapaxHOITAIBHUI KpPOBOBH-
JIUB BIJ3HAYAETHCS MEHII HDK B I[OJOBHUHI
BUMNAJKIB. AHEBPU3MATHYHUA CyOapaxHo-
imampauit  kpoBoBwIMB (CAK)  ycxman-

BBEJEHHSA

CeplieBo-CyJJMHHI ~ 3aXBOPIOBaHHS €
OJTHIEI0 3 HaHOINBII YaCTHX MPHYUH CMEPT-

HOCTI Ta 3axXBOPIOBAHOCTI B PO3BMHEHUX
kpainax. lopiuno6im3eko 100 Tuc. xuTenis
VYKpainu Brepie 3aXBOPIOIOTh HA MO3KOBHUH
iHCynbT. TpeTuHa JOJEH IO TepeHecTn
IHCYJIBT MafOTh TIparie3laTHUH BiK.

[HTpakpaHianbHUN KPOBOBUIIMB, acCOIiiio-
BaHMA 3 PpO3PUBOM AaHEBPU3M CYIUH
TOJIOBHOTO MO3KYy (AA), 3yCTpi4aeThCcsi B
cepenHboMy B 12 Bumagkax Ha 100 Tuc.
HacejeHHs [1], mpoTe acHMIITOMHI aHEBPHU3-
MU MOXYTh OyTH BHsBIEHIYy 2 % Bii ychoro
HaCEeJIeHHSI.

© Ioaxosniros O. FO., Kymosuii I. O., 2019

HIOEThCS CYITyTHIM BHYTPIITHHOMO3-KOBHM
kpoBoBuiuBoM (BMK) 3 wacrotoro Bim 4 %
mo 42,5%. Cynyraiii BMK, € onnieto 3
OCHOBHHUX MPUYUH YCKIIQJIHEHb Ta
HECTIPUSITIIMBAX  PEe3yNbTaTiB  JIIKYBaHHS
aneBpm3MmaTtraHoro CAK.

binbme 80 % mamieHTiB THHYTH IIpH
KOHCEpBAaTUBHIN Tepamii, a mpu BHIAJICHHI
TITBKYA TEMaTOMU 0€3 OKJII03i1 aHEBPH3MH 1[0
posipBamacst cMmepTHiCTE csrae 75 % [2].
OTXe, B MUXBUIAAKAX JOUITHHOIO € TaKTHKA
BIIKPHUTOI  KpaHIOTOMii 3  KIIIYBaHHIM
AQHEBPU3MH 1 OJHOYACHOIO  EBaKyalli€ro
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reMaToMH, fKa TPOAEMOHCTPYBala Kpamii
pesynsTaTh [3, 4]. OgHak,B OimbmIOCTI POOIT
NPUCBSYEHUX  OJHOYACHOMY  KJIIyBaHHIO
po3ipBaHOi  aHEBPH3MH 3  E€BaKyali€lo
BHYTPIiLTHBOMO3KOBOI T€MaTOMH TO3UTHBHI
pe3yIbTaTH CTOCYIOTBCSl JIMIIE aHEBPU3M
cepemHbpOi MO3KOBOI apTepii. B Toit ke wac
ONEpaTHWBHI BTPyYaHHS Ha aHEBPU3Max
BHYTpimHb01 coHHoi aptepii (BCA) wacrto
MOB'AI3aH] 3 PUBUKOM PO3BHTKY PETpaKIiifHOl
TpaBMH, IMOCUJICHHS Ba3ocma3My, HaOpsKy Ta
imeMii, IO TPHUBOIUTL IO HECTIPUSTIUBUX
HACJIAKIB Ta PiBEHb CMEPTHOCTI 3aJIUIIAETHCS
HaI3BHYaiHO BucOKMM (47-58 %) [5].

B ocranHi poku B 0araTbox IpYyKOBaHHX
po0oTax aBTOPU OIHIOBAJIU  JIIKYBaHHS
anespu3marnyHoro CAK ycknaanenoro ¢op-
MYBaHHSIM BHYTPIIIHBO MO3KOBOI I'€éMaToOMHU
(BMI') 3 BHUKOpPHCTaHHAM €HIOBACKYJISIPHOL
OKJTIO3i1 aHEBPU3MH 3 MOAAIBIIOID €BaKya-
uiecro BMI' y marieHTiB 3 pi3HUMH KIIiHiY-
HUMH Tiposieamu [6, 7]. TlepenbauaeTncs, 1o
IS CTpareris MOKe 3MCHIIYBaTH YacTOTY
HOBTOPHOTO PO3PHBY AHEBPH3MHU 1 HPUBO-
JIUTH IO MEHIIOI KUTBKOCTI 1HTpaoleparin-
HUX YyckinagHeHb. OpHak, 3 IHIIOrO OOKY,
emOourizalisi aHeBpU3MHU TO€IHAHA 3 €BaKy-
artiero BMIT, npuBoquTh 10 301UIBIICHHS Yacy
nepex eranom emakyarii BMIT i OGinbin
TPUBAIUM TEPIOZOM MiJABHUIEHHS BHYTPIII-
HbOYEPEITHOTO TUCKY [§].

META

Onrtumizarisi JiKyBaHHS aHEeBpU3Ma THY-
HOrO  Cy0apaxHOiallbHOTO  KPOBOBUIIUBY
YCKIIaJHEHOTO (OPMYBaHHSIM BHYTPIIIHBO-
MO3KOBOT F€eMaTOMH.

MATEPIAJI TA METOIHN

[IpoBeneHo aHami3 pe3ynbTaTiB Xipyprid-
Horo JiikyBaHHs 101 maiieHTa B TOCTpOMY
nepiosli po3puBy LEpeOpaIbHUX aHEBPHU3M.
Hns oxmro3ii OocTaHHIX y BCIX BHIAAKax
3aCTOCOBYBAJIACh €HJIOBACKYJISIpHA eMOoIiza-
i BIJIOKPEMJIIOBAHUMH MIKPOCIIOPPAJISIMHU.
[MarmienTH Mpoxoawiu Xipypriuxe JiKyBaHHS
y BiggitenHi Herpoxipyprii KV «3anopispka
oOmacHa kiiHiuHa JikapHs» 30P.

s OIiHKM  KJIIHIYHOTO CTaHy Ta
HEBPOJIOTIYHOTO CTaTycy MpH TOCHiTalli3arii,
MM 49ac Ta ICs JIKYBaHHSA, MPOBOIHUIIOCH
KOMITJIEKCHE KITIHIKO-HEBPOJIOTIYHE TOCITiJI-
JKEHHS 3 BUKOpUCTaHHAM Tkaia — Hunt-Hess,
MoaudikoBanoi mkanu Penkina (MLLP) Ta in.
HeiipoBisyamizauis  TWIly  KpPOBOBUJIMBY,
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XapakTepy IMOpYyIIeHb JIKBOPOIWHAMIKH,
TeMOpariyHux Ta iMeMiYHUX YCKIaIHEHb i
Yac JIIKyBaHHS XBOPUX 1 BIIPOAOBXK YCHOTO
Mepioly CIIOCTEPEKEHHS, a TaKOXK, B ACIKHX
BUTIAJIKaX, JPKepena KPOBOBWUJIMBY IPOBO-
JIMJIAach 3a JIOTIOMOTOI0: KOMIT FOTEPHOI TOMO-
rpadii TONMOBHOTO MO3KYy (KOMIT IOTEpHUAN
tomorpad Toshiba Asteion Super — 4) Ta
MarHiTHO-pe30oHaHCHOI Tomorpadii (Marxir-
Ho-pezoHaHcHMI ToMmorpad Hitachi Airis
Mate 0,2 T rta Hitachi Echelon, 1,5T). 3a
JaHUMH IiepeOpanbHOoi  anriorpadii  (amri-
orpadiunnii koMImieke Siemens Axiom Artis
MP, anmriorpadiuanii kommiekc Toshiba
Infinix INFX 8000 VVF-i/SP), skxa Oyna
nposeaeHa B 100 % Bumazakis, Oyio
BU3HAYCHO JIOKAJII3AIlil0 aHeBPU3MH, OCOOU-
BOCTI ii Oy/MOBi, BH3HAUEHHS CTYIIEHIO Ta
MOIIUPEHOCTI aHT10CTIa3My.

AHani3yroun marepian Oyino BHIIJICHO NIBi
TpyITH.

B mepmiit rpyni cnocTepexenp Xipyprid-
HE JIIKYBaHHSI XBOPUX OOMEXYBAJIOCh TiJIbKH
€HIOBACKYJIIPHOIO OKIIO3i€I0 TepedpanbHOT
apTrepiasibHOI  aHEeBPU3MH  BiJOKPEMIIFOBA-
HUMH Mikpocripansimu. Hamanmi mamieHTH
NPOXONWIN  JIKyBaHHS  CHpSMOBaHE Ha
KOPEKIil0  BHYTPIIIHbOYEPEITHOTO  THCKY
(BYJ), npodinakTiky Bazocmasma, BiICTpO-
yeHOoi imemii Ta 1epeOpoBicHepaTbHIX
HOpYyLIEHb METOoJlaMU CTaHIapTHOL
IHTEHCHBHOI Tepartii.

XBOpUM JIpyroi rpyIii CIOCTEPEKEHb 0YII0
MpOBENIEHO OararoeTanHe XipypridHe JiKy-
BaHHS — EHJIOBAacKyispHa emOodmi3alis
nepeOpaibHOT  aHEBPU3MH 3 TIOJANIBIIAM
BUJIJICHHSAM  TApEHXIMaTO3HOI ~TeMaTOMH
npotsaroM 24-48 ropuH.  EHpoBackyssipHa
emOoutizallisi MpoBOJMIIACS 13 3aCTOCYBaHHIM
mudpoBoi cyoTpakiiiHoi anriorpadii Tpanc-
¢depmopansHuM  goctynom.  OmnepaTHBHE
BTPyYaHHS MPOBOAWJIOCH IiJi BHYTPILIHBO-
BEHHOIO aHecTe3i€lo. Y BHIAAKax Xipyp-
TiYHOTO JIKYBaHHA MALi€HTIB 3 MOPYLICHHIM
CBIZIOMOCTI ~ BHYTPIITHHOBEHHA  aHECTE3is
JIOTIOBHIOBajacst Miopenakcariero 1 [IBJI.
[epmM eTarmoM MPOBOJWIN  CEIEKTHBHY
aHriorpagito 3 KOHTPAaCTYBaHHAM  BCiX
nepedpanpHux OaceiiHiB. OuintoBanu Mmopdo-
METPUYHI  XapaKTePUCTHKH  aHEBPU3MH,
CTYNiHb BHPAXEHOCTI Ba3ocma3Ma, CTaH
nepebpanpHoi reMonuHaMiki. [loTiM TIpoBO-
I 3aMiHy JIarHOCTHYHOTO Karerepa Ha
MIPOBIAHUKOBHIA Ta BCTAHOBIIIOBAIN OCTAaHHIM
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B IUHHOMY a00 MPH MOMJIMBOCTI KaM'SHUC-
Tomy cermeHTi BCA.

B ocraHHi pOKM MH 3aCTOCOBYBaJd
NPOBIIHUKOBI KaTeTepu AMCTAIBHOTO JO-
cryny (Fargo abo Fargo-Max, Bultextrusion,
France) siki JO3BOJISIOTH TUCTABHUN JTOCTYI
Maibke 0 KOMyHiKaHTHOTO cermMeHTy BCA.
IToTiM T pPEHTTEHOCKOINYHUM KOHTPOJIEM
NPOBOJMIN apMOBAaHUU MiIKpoKaTeTep 3a
JIOTIOMOTOI0 MIKPOTIPOBITHUKA B MOPOKHUHY
aHeBpU3MHM 1 3ailicHIOBaNM emOoi3alio
BIIOKpEMJTIOBAaHMMH MiKpocHipamsMu. Brma-
JIEHHS TeMaTOMH TPOBOIMIN IMPOTATOM 24—
A8 rogmH micns eMOodi3arii aHeBpm3MH. Y
BCIX  BUIQJKaX MH  BUKOPUCTOBYBAIH
KpaHieKTOMIIO 1 TPAHCKOPTHKAJIbHE BUIAJICH-
Hs TEMAaTOMMU.

Hapnaini mamieHTH TPOXOIMIN CTaHAApTHE
JKyBaHHS METOJaMH IHTEHCHBHOI MeJInKa-
MEHTO3HOI Teparii B yMOBax BiIIiJCHHS
IHTEHCHBHOI Tepartii.

PE3YJIbTATH TA OBI'OBOPEHHSA

VYckmagHeHHST aHEeBPU3MAaTUYHOTO  CyO-
apaxHoINaNbHOTO KPOBOBWIIMBY 3 MapeHXiMa-
TO3HOIO TeMOpariero BiAzHayeHo B 29 BHUIAA-
kax (28,7 %), cepen HUX BHUIIICHO cyDOapax-
HOIaTbHO-TIAPEHXIMATO3HIH KPOBOBWIINB Yy
16 Bunankax (15,8 %) ta cybapaxHoinanpHO-
NapeHX1MaTO3HO-BEHTPUKYIISIPHIIA KPOBOBH-
nuB — 13 cnoctepesxens (12,9 %).

Cepen namienTiB O0yso 13 domnoBikiB Ta 16
KiHOK (55,2 %). o mokamizawii po3ipBaHHX
aHEeBpH3M, 3BEpTa€ yBary, IO CyOapaxHo-
inanpHO-TIapeHXIMaTO3HO-BeHTPUKYISIPHAI
KPOBOBHJIMB B TepeBaXHii Oinpmocti OyB
Bi[3HAUCHWII TNPH  PO3PHUBI  AHEBPHU3M
komruiekcy [IMA-II3A (ta0. 1).

Mo TSHKKOCTI CTaHy MepeBakaid MaIieHTH
3 2-3 CTymeHeM TSKKOCTI CyOapaxHOImaib-
HOTO KPOBOBUJIMBY 3a IIKaJIOK XaHT-Xecc
(Tad. 2).

Ta6mums 1
3asexHicTh TUILY KPOBOBUJIMBY BiJl JIOKaJIi3allii aHeBpU3MH
Ilepenns
Jlokamizamist MA / Tun | Mo3KOBa-TiepeHs Cepennst Baytpinras OcHoBHa
KPOBOBWIIUBY 3’€THyBaJIbHA MO3KOBa apTepisi | COHHA apTepis aprepis
aprepii
n % n % n % n %
cybapaxHoinaJibHO-
nmapeHXiMaTO3HUH 5 17,2 4 13,8 7 24,1 - -
KpPOBOBWJINB
cybapaxHoinaJlbHO-
napeHXiMaTo3Ho- 1 37.9 i i 1 35 1 35
BEHTPUKYJISIPHUH
KPOBOBWJINB
Tabmuus 2
Po3noain 3a cryneHeM TSAKKOCTI 3a ka0 XaHT-Xecc
Tsoxkicte CAK 3a XanT- . . . .
2 cTymiHb 3 cTymiHb 4 crymiHb 5 cTyniHb
Xecc
n % N % n % n %
11 37,9 11 37,9 6 20,7 1 3,5

VY Oinbirocti BUMAAKIiB — 26 crocTepe-
xeHb (89,6 %), XipypriuHe JTiKyBaHHS
00MeXyBaocsl €HJIOBACKYJSIPHOIO eMOOJTi-
3ali€r0 po3ipBaHoi aHeBpU3MHU. Kpurepismu
JUTSL BIIMOBH BiJ eBakyarlii reMaToMu Oyiu
BIJICYTHICTh BHPKCHOTO JIUCIIOKAI[IHHOTO
CUH/IDOMY Ta TMOPYIICHb JIIKBOPOJWHAMHUKH.
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JleranpHicTs B Wil rpymi ckinazana 19,2 %.
OCHOBHMMHU TIPUYMHAMH  HECTIPHUSTIHBOTO
BUXOJy OyJau IepeOpoBiciepabHi yCKIa-
HEHHS Ta BTOpPMHHA imemis. Y  BeiX
JeTalbHUX BHIIAJKAaX KOHCTaroBaHa 4-5
CTYHIHb TSDKKOCTI KPOBOBWJIMBY IO XaHT-
Xecc npu rocmiTamizarii (puc. 1).
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Puc. 1. 3anexxHicTh JIeTAJIBHOCTI Bill CTYIIEHIO TAKKOCTI 32 mIKaJ010 XaHT-Xecc.

Y 3-X CHOCTepeXEeHHSAX 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.
IlokazanHsAM 10 eBakyarii remaromMu 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
YaCTKOBHI perpec pyxoBoro aedinuTy.

KJIITHIYHUM ITPUKJIA ]

Xsopwii I', 1977 p. OyB rocmitanmizoBaHui
y HeHpoxipypriune BiamineHHs 3amnopizbkoi
obacHOi KITIHIYHOI JIiKapHi Ha T’ATy A00y
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 oyJ10
BCTAHOBJICHO JIIarHO3: FeMOpariyHuil 1HCYIbT
BHACITiIOK po3puBy MIIIKOMIOIiIOHOT
AQHEBpU3MH  JIiBOi  cepenHbOi  MO3KOBOI
aprepii, cyOapaxHoiganbHO-
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 —
rMOOKe OTIYIIEHHSI, CEHCO-MOTOpHA adasis,
TTMOOKHMI TIPaBOOIYHUE remimape3 0 TuIerii
y BEepXHill KiHIIBI, TEPIOTAIHO BiIMIYAINCH
MOTOPHI JDKEKCOHIBCBHKI SMUICTITUYHI Hala/Iu.

[IpoBeneno JIBOCTAITHE Xipypriusae
JmiKyBaHHS  cyOapaxHoimalbHO-TIapeHxiMa-
TO3HOTO KPOBOBWJIMBY 13 3aCTOCYBaHHSIM
€HI0BACKYJIIPHOI eMOoIi3aIlii aHeBPU3MH 110
posipBanacek. (Puc.?2). Ilepmmm eramnowm,
micist MPOBENICHOT €HJIOBACKYJISIPHOT
ME/IMKaMEHTO3HOT arHiOIIaCTUKH, BUKOHAHO
€HJIOBACKYJISIPHY eMOOIi3alilo MIIKonoaio-
Hoi aHeBpu3MH JIiBoi CMA wmikpocnipansimMu
II0 BiJJOKPEMITIOIOTHCS. [Ipyrum ertamom OyIno
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
IHTCHCUBHA TNPOTHUHAOPSAKOBa, MeTaloJiuHa
Tepamisi, MATPUMKAa CTaOUILHOTO  PIiBHS
MO3KOBOTO  KPOBOTOKY, TilEpOKCHUTEHAIIisI
KpOBi, Tpo(diTaKTHKa COMaTHYHHUX YCKJIaJ-
HeHb. Ha Tii JikyBaHHS Ha TPOTA31 THIKHS
CTaH Tali€HTa MOKPALIUBCA, CBIIOMICTh SCHA,
BIIMIUYEHO perpec pyxoBUX Ta adaTHUYHHX

MOpYLIEHb.
Pozpus nepedpanpHOl AHEBPU3MH
3alyCcKae KackaJl TMAaTOJOTIYHHX —peakIii

TaKMX SIK: MEXaHIYHa TpaBMa, XiMiYHa TpaBMa
sKa CTBOPIOETHCS MPOAYKTaMHU CyOapaxHo-
imanpHOTO JMi3UCYy KpOBi (OKCHIeMOTNIOOiH,
3a1i30 1 HEMIOJaBHO BHSBIICHI TPOIYKTH
OKHCTICHHS  OuTipyOiHy), KOMIIEHCAaTOpHA
TiOTaJIaMyC-OITIOCEPEIKOBaHA ~ peaKIliss Ha
MiJBUIICHHS BHYTPIIIHLOYEPEITHOTO THUCKY,
TPaH3UTOpPHA TJoOambHa ilIEMis, KOPTH-
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KaJbHa PO3MOBCIO/DKEHA ACMONSAPH3aIlisl Ta
iH. [9]. OmHUM 31 CKJIaJOBHX MEXaHIYHOI
TpaBMH, KpIM TE€MOJMHAMIYHOTO yrapy i
OKJTIO3i1 JIKBOPOIPOBIAHUX HUISXiB
3TyCTKaMH KpOBi, € (hopMyBaHHs mapeHXiMa-
TO3HUX TemMaroM. CymyTHi#l BHYTPiITHbOMO3-

B

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

Gragyan A.V.

200mA 120kV
02.04.2012 13:49:58

Gragyan A.V.
4272/head

200mA 120kV
09.04.2012 10:16:37

Puc. 2. Bunanok [aBoeTamHoro XipypriuHoro JikyBaHHfl cy0apaxHOiZaJbHO-NAPEHXiMaTO3HOIO

KPOBOBHUJ/IUBY i3 3aCTOCYBAHHAM enuonacxynapno’i

eMOoiizanii aHeBpU3MHM 10 po3ipBajachk.

IMepenonepaniiina anriorpagis (MA CMA Ta 03HaKH BUPA:KEHOT0, MOIIUPEHOr0 Ba3ocna3mMa B faceiiHi
BCA 3iaiBa — a) Ta KT (BHyT-pilIHbOMO3KOBa reMaToMa 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 IIJABUINCHUM PH3HKOM
PO3BUTKY IHTpaomepaniiHuX yCKIaTHeHb. B
NeplLy 4epry e iHTpaomnepaliiina KpoBoTeya
3BaKAIOUM Ha CKJIAJHICTh 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
JIETCHIB 1 cepueBa HEJAOCTaTHICTh, SIKi
BIUIMBAIOTh Ha 3arajbHUN MPOTHO3. 3 LHUX
MPUYMH TPATUIIIAHI METOAH OIePaTHBHOTO
JMKyBaHHS 1HOAI HE 30BCIM €(EeKTHBHI mpu
JMiKyBaHHI TAIli€HTIB 3 aHEBPU3MATHYHUM
cybapaxHoiganbHO-IapeHX1IMaTO3HUM
KpoBOBHIMBOM [11].

VY psaai BUMAIKiB ABOETAITHE XipypridHe
JMKyBaHHSI 3 EHIOBAaCKYJIIPHOK OKITIO3I€r0
aHEBPHU3MH TIIEPIIAM ETarioM 1 eBaKyarli€ro
reMaTOMH JIpyTUM, MOKe OyTH 3aCTOCOBaHE
JUISL I KaTeropii MallieHTiB. 3BUYAWHO
HEOoOXiZlHa HAsSBHICTb CHPHUITIMBUX YMOB,
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JBoerarHe xipypriuae JKyBaHHS
cy0apaxHOiganbHO-TIAPEHXIMATO3HOTO  KPO-
BOBHWJIMBY 13 3aCTOCYBaHHSAM EHIOBACKYJISIp-
HOI eMOoJi3allii aHeBpU3MH 1110 po3ipBajacs
Ta HACTYMHOIO  €BaKyali€l0 TreMaTOMH
e(beKTHBHO 1 MOXE 3acTO-COBYBAaTHCS Y
BUTAJKaX HASBHOCTI TEXHIYHOI MOXIJIMBOCTI
OKJTIO3i1 aHEBPU3MH 1 KOMIIEHCOBAaHOMY CTaHi
nali€eHTa.

HEPCIIEKTUBHU ITIOJAJBIIOTO
BUBYEHHSA TEMHA

Buxonana po06oTa € caMOCTIHHAM JOCITiJI-
KCHHSIM, AK€ KOpeNIOE 13 CydJacHUMH
CBITOBUMH TEHIEHIISAMHU Ta KIIHAYHUMHA
NPOTOKOJIAMH B JIIKYBaHHI TeMOparidyHux
IHCYJIBTIB YCKJIaJHEHUX CyOapaxHOigalbHO-
NapeHXIMaTO3HUMH KPOBOBHIIMBAMH.
JBoeramue Xipypriuae TKyBaHHS
cy0apaxHoiganbHO-TIAPEHXIMAaTO3HOTO
KPOBOBIJIUBY 13 3aCTOCYBaHHSIM €H/IOBACKY-
nsgpHoi  emOodmizamii  aHeBpU3MH 11O
po3ipBajiacsi 3 HACTYIIHOK  €BaKyalli€ro

TaKuX #AK: CTaOUTPHUM KJIIHIYHUH CcTaH MapeHXIMaTo3HOI TeMaTOMH € e(eKTUBHUM
MarieATa i MOXUIMBICTH KOHTpomro BUYJL, metoqoM. llpencraBneHwii MeTon HO3BOJISE
CIpUATIMBI  MOpPHOMETPHYHI  XapaKTepuc- NOKPAIIUTH pPEe3yJIbTaTH JIKYBaHHS XBOPHX
TUKA aHEBPU3MH I MOXJIMBOCTI €HJ0BaC- Ha aHEBPU3MATHUYHUN CyOapaxHOiTaIbHO-
KynsipHoi  okmo3ii.  Hamami  HeoOximHO NMapeHXiMaTo3HU KPOBOBHIMB Ta 3HAYHO
IMPOAOBXKUTH BUBYCHHSA MOXKJIUBOCTEH 3MCHIINTHU JIeTa.]'H)HiCTL. Omnucana METOAHUKaA
SHJIOBAaCKYJIIDHOTO METOIy B JIKyBaHHI noTpedye MOJANbIIOr0 TEXHIYHOTO YIIOCKO-

YCKIAAHECHOI'O aHEBPU3MATUYIHOI'O iHTpaKpa—
HIaJIbHOT'O KpOBOBUJIMBY.

HaJIEHHS Ta KJIIHIYHOTO BHBYEHHS JUIA
PO3pOOKM ONTUMAJIBHOTO AalrOpUTMY JIKY-
BaHHS I[bOTO0 KOHTHHIE€HTY XBOPHX.
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JABYXI3TAINIHOE XUPYPITHUYECKOE JJEHEHUE CYBAPAXHOUJIAJIBHO-
MNAPEHXNMATO3HOI'O KPOBOU3JIUSHUSA C IPUMEHEHUEM
SHAOBACKYJIAPHON SMBOJIN3AIIMA PASOPBABIIEVCSA AHEBPA3MBI

IHlonkosenuxos A. 0., Kymoeou H. A.

Lenbto paboTHI cTaNa ONTUMH3ALHS JEUSHHUS] aHEBPU3MATHYECKOTO Cy0apaxHOMJaIbHOTO KPOBON3ITHSHUS
OCJIO)KHEHHOTO  ()OPMHpPOBAaHMEM  BHYTPHUMO3roBOi remarombl. [IpoBeneH  aHanmm3  pe3yJsibTaToB
xupyprudeckoro jedenusi 101 nmanmenrta B ocTpoM Iepuozae paspbiBa LepeOpasibHBIX aHEeBpH3M. B mepBoit
rpynmne HaONIOACHUH XHUPYPrHMYEeCKOe JICYEHHE OIPaHWYMBAJIOCH TOJBKO OKKIIIO3MEH IepedpanbHOi
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aHeBpHu3MBbL. [lanieHTaM BTOPOH Tpynnbl HaOMIOJNeHMH OBLIO NPOBENEHO MHOTIOATAIIHOE XHPYPrHYECKOe
JIeYCHUEe — OSHAOBACKYJSIpHas SMOONM3auus LepeOpalbHOW aHEBPU3MBI C MOCIEAYIONIMM  yIalleHHEM
MapeHXMMaToO3HOM reMaToMbl Ha TNPOTsDKeHMH 24-48 wyacoB. B OonbmmmHCTBE citydaeB (26 OOJIBHBIX)
XUPYPrHYeCKOe JICUeHHE OIPaHNYMBAJIOCH SHAOBACKYJSIPHOW SMOONIM3annel pa3opBaBIleiics aneBpu3Mbl. B
TpeX HaOJIIOICHUAX NPOBEACHO MHOTOATANHOE XUPYPrUYECKOe JICUEHHE — DHJOBACKYIISPHAs SMOOIH3ALUs
1epeOpanbHON aHEBPU3MBI C TIOCIENYIOINM yIalleHHeM BHYTPHUMO3TOBOM reMaToMbl. B 1ByX HaOroneHUsIX
OTMEUCH TOJIOKUTENBHBIN KIMHUYECKHH 3()(EeKT B BU/E MOJHOTO perpecca HEBPOJIOTHYECKOro AepHUInTa B
MOCJICONIEPAIMOHHOM Teproze. B oHOM ciyyae OTMEYeH YacTHYHBIH pEerpecc ABHUIaTENLHOIO Ae(UIMTA.
JIByxaTamHOe  XHpYpruUyeckoe JieueHHe CyOapaxHOWIaJbHO-NAPEHXUMATO3HOTO  KPOBOMBIMSHUS  C
NPUMEHEHUEM SH/IOBACKYJSIPHOM 5MOOJIM3alMU pa3opBaBLICHCS aHEBPU3MBI C TOCIEIyIOLIeH 3BaKyalnuen
reMaTombl sBisieTcsl 3()(EKTUBHBIM U MOXXET OBITh HMCIHOJB30BAHO IPH KOMIICHCUPOBAHHOM COCTOSIHUM
MalMeHTa U HAJIMUYUU TeXHUYEeCKOI BO3MOXKHOCTH OKKJIIO3UU aHEBPU3MBI.

K/IIOYEBBIE CJ/IOBA: uepebpainbHas aHeBpH3Ma, BHYTPUMO3TOBOE KPOBOMBIIUSIHUE, XUPYPIUUECKOe
JieueHHe 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.

The aim of the study was the optimization of treatment of aneurysmatic subarachnoid haemorrhage
complicated by the formation of intracerebral hematoma. 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.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. 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 aneurysms and the compensated state of the patient.
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COCTOSTHUE IBUTATEJBbHON ®YHKIIUU KEJYNOYHO-
KHIIEYHOI'O TPAKTA IIPU AB/IOMUHAJIBHOU TPABME

Caghponos /1. B.

HccrnenoBanne MOCBAMICHO M3YYCHHIO MOTOPHO-3BaKyaTOpHOH (yHKImmH MO® xemynouHO-KHIIETHOTO
TpaKTa IpPH 3aKPHITOW abJOMHHAIBHOW TpaBME pa3sHOM CTelmeHH TsokecTH. PaboTa BeINonHEeHa Ha 0Oasze
OTJENICHUSI TOJHUTPABMBI XapbKOBCKOM TOPOACKON KIMHWYECKOH OONBHHIEI CKOPOW ¥ HEOTIOKHOU
MeanuIMHCKoH oMoy uM. A. V. MemanunoBa 1. Xapskosa. [lon HabmogeHneM HaXoImImch 125 OOIBHBIX
C W30JIMPOBAaHHOM WM COYETaHHON 3aKpBITOM aOmoMHHAIbHON TpaBMOW. OCHOBHBIM KpPUTEpPHEM IS
BKJIIOUCHUS! OONBHBIX B HCCIICIOBAHHE OBUIO HAJMYWE TPAaBMBl OPraHOB >KMBOTA W/WIM 3a0pIOIINHHOTO
MPOCTPAHCTBA, TIOATBEP)KICHHOE BO BPEMS ONEPAaTHBHOIO BMEIIATENbCTBA MM C  [OMOIIBIO
MHCTPYMEHTAIBHBIX METOJIOB MCCIIEIOBaHUS. B cTpyKType moBpexaeHni npeobiiafana coueTaHHas TpaBMa,
KoTopast Habmonanaces y 104 (83,2 %) mocrpamasmux, y 21 (16,8 %) 6ompHOTO abnoMuHaNIbHAS TpaBMa OblTa
M30IMpOBaHHOW WM MHOXecTBeHHOW. Ouenka MO® JKKT ocymecTBiasigach ¢ NOMOLIbIO METOIUKH,
pa3paboTaHHOH C yYacTHEM aBTOpa Ha OCHOBAaHHM IOCTYIIHBIX, IMIMPOKO HCIIOIB3YEMBIX B IPAKTHKE
nokazatenell. TspkecTb TpaBMbI ompenensuin mo mkane |SS. Pesymbrarel nccnenoBaHMN IOKa3ald, 9TO
npeobagaronas yacTe OOJNBHBIX ¢ A0JOMHHAIBHON TpaBMoi (62,4 %) Ipu MOCTYIUICHUH MMeJa HapyIICHHS
MOB® XKKT; y 21 % GoabpHBIX OTMEUEHO COCTOSHHIE (DYHKIMH Ha TpaHUNe (YHKIMOHAIEHONH KOMIIEHCAINH, 1
Tonbko y 16 % moctpagaBmux MO® XXKT oneHeHa kak yMEpEHHO M MOJHOCTBIO KOMIIEHCHpOBaHHas. Ilo
TSDKECTH TpaBMbl NpeoOnajzana rpymnma OOJBHBIX cO cpemHed Tsxecthio (47,2 %), nerkas TpaBMa
Habmonanace y 35,2 % OOJIBHBIX, TSDKENas TpaBMa AMAarHocTHpoBaHa y 16 % wu cBepxTsokenat — y 1,6 %
noctpagasmux. OOHapyKeHa 3aBHCUMOCTh COCTOSIHUSI MOTOpHO-3BakyaTopHoi ¢yHKImH JXXKT ot TsxecTH
TpaBMbl. [Ipennonaraercs BO3MOXKHOCTh MCIOJB30BaHusl mokazarenei coctosHuss MDD KKT B kauectse
OJTHOTO M3 TMarHOCTUYECKUX KPUTEPUEB TSHKECTH 3aKPBITON a0IOMUHAIBHON TPaBMBI.

K/TIOYEBBIE CJIOBA: xenymovHO-KHUIICYHBIH TPaKT, MOTOPHO-3BaKyaTOpHas (YHKIHS, 3aKpBITas
abJoMHWHaJIbHASL TPaBMa, COYETAaHHAs TPABMa, TSXKECTh TPABMBI
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TSDKEJBIX, 4YacTO  BCTPEYAIOIIUXCA  TPaBM
sBisieTcss abJoMuHaNbHAs TpaBMa. Yactora ee
10 HEKOTOPBIM JIaHHBIM jocturaer 82.7 % [5].

BBEJEHHUE

TpaBMaTI/BM SIBISETCS  OOMBIION MEIHKO-

conuansHOl mpobiemoir. OH yHocuT MHOro  Yarmie BCETO BCTpEYaeTCst 3aKphITast
YEJIOBEYECKHX KU3HEH M OYeHb JacTo siBisgercss  abmommHanbHast TpaBma (3AT) [5—8], u uMeHHO
npu4yrHOM MHBanuaHoctu. B XXI Beke TpaBMa  oHa SIBJISIETCSA BEIylIEH HPUYHHOMN

npuobpena xapaktep mnaHaemuu [1]. K
COXKAJICHHIO, TpoOJieMa TpaBMaTH3Ma HWMEET
BBIDAKCHHYIO TEHICHLMIO K POCTy BO BCEM
MHpe. ITO Kacaercss HE TOJBKO OOIBIIHMX
rOCy/IapCTB, HO M 3HAYUTEIBbHO MEHbIIHX. Tak,

WHBAJIMJIHOCTH M CMeEpTHOCTU. JleTampHOCTH
MPU 3aKPBITBIX a0JAOMHHAIBHBIX TpaBMax B
HECKOJIBKO pa3 BBIIIE, YE€M IpPH OTKPBITHIX
noBpexaeHusax [9]. AOmoMuHanbHas TpaBMa
HEpPEAKO codeTaercs C TpaBMOM  Ipyrux

B HOxnoit Kopee 3a mepmom 2011-2014 rr.
YHUCIIO TIOCTPAJIABIINX OT TPaBMbI BO3POCIIO C
139134 no 193469 uenosek [2]. B Ykpaune 3a
12 wmecsue 2017 roma KOJMYECTBO TMOCTpa-
JABIIUX  BCJEJCTBUE  HEMPOW3BOJCTBEHHOMN
TPaBMBbI 110 CPABHEHUIO C TAKUM K€ TIEPHOIOM
2016 r. yBenmuminoch Ha 31606 uenoBek (c
1641951 mo 1673567) [3, 4].0aHuM 13 BUIOB

© Caghponos JI. B., 2019

obnacteit Tema. DTO CO3MIAaeT MOTOJHUTEIHHBIC
TPYAHOCTH B  JUArHOCTUKE W  JICYCHUU
MMOCTPA/IaBIINX, TPUBOJUT K BO3HUKHOBEHHIO
MOCTOTEPAIHOHHBIX OCTOKHEeHMH [8, 10-12].
YuuteiBas ~ pacupocTpaHeHHOCTh  3AT,
OCOOCHHOCTH €€ TIPOSBIECHHUS W TIOCIEICTBUS,
KIIMHUYECKHE MCCIIEIOBaHNS, HAPaBICHHBIE Ha
JUATHOCTHKY M JICYCHUE OOJBHBIX, SBISIOTCS
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aKTyaJIbHBIMU M 3aCITy)KMBAIOIIMMK BHUMaHHSI.
JlanHoe wmccienoBaHue OBUIO HANpaBlIeHO HA
M3yYeHHE COCTOSHHS MOTOPHO-3BaKyaTOPHOH
¢ynkuun (MO®) XKKT mpu 3AT pasHoit
CTETICHH TSHKECTH.

MATEPHUAJIBI 1 METO/1bI

UccnenoBaHue  BBIIOJIHEHO Ha  0Oase
OTACJNEHUs  TOJUTPaBMbl  XapbKOBCKOH
TOPOACKON KIMHUYECKOH OONBHULIBI CKOPOU
U HEOTJIOXKHOM MEIMIMHCKON MOMOIIHU
nMmeHn A. . MemanuHoBa 1. XapbkoBa. O0-
cinenoBaHo 125 GONBHBIX C W30JIUPOBAHHOM
UM COYETAaHHOW ab0JOMHHAIBPHOW TpaBMOM
OCHOBHBIM KpUTEpHEM JJIsi BKJIIOYEHHS B

ucciaeoBaHue OBIIO  HAIMYHAE  TPaBMBI
OpraHoB JKUBOTAa W/UIU 3a0pIOMIMHHOTO
IPOCTPAHCTBA, IMOATBEPKIECHHOE BO BpeMs
ONIEPATUBHOTO  BMENIATENbCTBA HMIU  C
NOMOIIBI0 ~ MHCTPYMEHTAIBHBIX  METOJOB
UCCJIEI0OBaHUS.

Cpenu obcnenoBanHbIX 0b110 33 (26,4 %)
JKeHIIUHBI U 92 (73,6 %) myx)uunbl. Bo3pact
MOCTpaJaBIIuX BapbupoBal oT 18 mo 77 mer,
cocraBisis B cpeaHem 34,3 + 13,0 e,
OosbpIIMHCTBO TocTpagaBmux (78,4 %) ObutH
MOJIOZIOTO U 3pesioro Bo3pacta (ot 18 mo 44
JIET), CPEeAH JKCHIIWH 3HAYUTEIBHYIO JOJI0

COCTaBIISLITH MoCTpaJiaBIine CpeaHero
Bo3pacrta (45-59 ner) — 21,2 %.
Y  Bcex  mOCTpamaBIIUX  BBISABICHA

3aKphITas TpaBMa XHUBOTa, MpeodiIafaroe
MPUYNHONW KOTOpPOH OBLIO JOPOXKHO-TpPaHC-
MOPTHOE MPOMCIIECTBUE, PEKE — MAJCHUE C
BBICOTHI UJIU N30HEHHE.

Bonpmas gyacte mocTpagaBIIX MOCTYIH-
Jla B TeYEHUE MEPBBIX JBYX YACOB C MOMEHTA
tpaBMbIl 98 (78,4 %), 11 (8,8 %) — yepe3 2—
6 gacoB nocyie TpaBMbl. Uepes 6 u Oojee ya-
cos noctynuiau 16 (12,8 %) moctpanaBuiux.

B crpykType moBpexineHuil mpeobiagana
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COYeTaHHAs TpaBMa, KOTOpas HaOIroxarach
y 104 (83,2 %) mocrpamaBmmx, y 21
(16,8 %) OGonbHOTO abAOMHUHANBHAS TpaBMa
ObLIIa U30JMPOBAHHON MM MHOXKECTBSHHOM.

Ouenka MO® XKT ocymecTBasinace ¢
ITOMOIITLIO0 HAIIEH METOMMKH, pa3paboTaHHOM
Ha  OCHOBAaHMH  JOCTYNHBIX, IMIHPOKO
WCIIONB3YEMBIX B TPaKTUKE  MPHEMOB
obcnenoBanus. [13].

OOBEKTUBHOE HCCIICIOBAHUE C MOMOIIBIO
ayCKyJbTallMd >KUBOTA B HaIllEW METOJUKE
JIOTIOTHEHO  OMNpeNeNieHueM  CIeAyIOIIuX
KPUTEPUEB:

1. Bo3MoxHOCTH 3HTEpanbHOrO (IEepo-
PaJIBHOTO UM YPE330HI0BOT0) MUTAHHUS.

2. Hanuuue W BBIPAKEHHOCTH JUCIICIICH-
YECKUX  sIBICHHMH  (OTPBDKKA, TOINHOTA,
pBOTa).

3. CocTosiHME NEPUCTATBTUKHU, HATUYUE U
BBIPQXEHHOCTH B3yTHUS KHBOTA.

4. OTX0XJACHHE Ta30B U HAIMYHUE CTYJIA.

O6mas ouenka MD® XKT ocymiecTs-
JSETCA TyTEeM CYMMHUPOBaHHS OIEHOYHBIX
0asnos. B pabote HCTIOJIE30BAHBI
CIeyIoNue XapaKTepUCTUKU CyMMapHOH
onenkn MDO® XKT: momxas nexomIieHca-
M, YMEpPCHHas JEeKOMIICHCAIUs, TI'paHulla
(DYHKIIMOHAJIBHOW KOMIICHCAIIMHU, YMEpECHHAs
KOMIICH CAIUsI, TToJIHAasl KoMIeHcanus. Mccie-
noBanue coctossnua MO® XKT npoBonuiu
pd  TOCTYIJIGHHH  OOJBHBIX H  Ha
MIPOTSDKEHUH MOCIEONEePAIIOHHOTO TTEPHO/Ia.
TsxecTs TpaBMBI olleHMBaIHU To mikaie |SS.

s craTucTuyeckoir 00pabOTKU pe3ynbTa-
TOB MCIIOJIL30BaaM Kputepuii Ilupcona — 2
Pa3INYMs CYUTAIU JOCTOBEPHBIMH MTPH BEPOSIT-
HOCTH OIIMOKH MeHbIe 5 %, T. e. P < 0,05.

PE3YJIBTATBI U UX OBCY/KIEHUE

Pesynbratel onpenenennsi coctosHuss MDD
JKKT mpencrasiens! B Tadimre 1.

Tabnuma 1
CocTosinne MoTopHo-3BakyaTopHoi ¢pynknuu KKT y 60abHBIX
¢ a0IOMMHAJLHOH TPAaBMO¥ NMPH MOCTYNJIEeHUH

Cymmapnas onenka MO® XKT Yuciao O0TBHBIX %
IlomHas mexoMIIeHCAIHs 7 5,6
YMmepeHHas JeKOMIeHCalUs 71 56,8
I'panuna QyHKIIMOHAIHHONW KOMIIEHCAITUH 27 21,6
YMepeHHass KOMIICHCAIIHS 16 12,8
ITosHas KoMIIeHCAL U 4 3,2
Bcero: 125 100,0
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IIpeacraBnennsie B Tabnume 1 JaHHBIC
CBHIETEIBCTBYIOT O TOM, 4TO Ipeobiana-
I0Iass 4acTb OOCJEAOBaHHBIX OOJIBHBIX C
abnomuHanpHO# TpaBmoir — 78 (62,4 %)
OpU  TOCTYIJICHUHW UWMEIU HapyLIeHUs
MoTopHO-3BakyaTopHOil (ynknnu XKT; y
27 (21 %) oTmeueHo cocTOssHHE (GYHKIIUU
Ha rpaHule (QYHKIUOHAIBHOW KOMIIEH-
cauuu, ¥ Tosbpko y 20 (16 %) MDD XKKT
OllcHEeHAa KaK KOMIIEHCHpOBaHHas U
YMEPEHHO KOMIIEHCUPOBAHHAS.

B Ttabmmre 2 mpencTaBieHO pacmpenene-
HUE OOJBHBIX IO TSKECTH TPABMBI.

Kakx cnemyer wu3 Tabauusl 2, cpeau
MOCTpalaBIINX  Hpeobnajgana  Tpymnma
OOJIBHBIX C TPaBMOH CpeqHEH THKECTH —
47,2 %, n[oils JHI CO CBEPXTKEIOH
TpaBMO# cocTaBisiia TOIbko 1,6%.

Pacripenenenne OonpHBIX 1O MO
JKKT u TskecTH TpaBMBI MPEJICTABICHO B
Ttabnune 3.

Tabnuna 2
TskecTh TPaBMBI 0 MKajge |SS 'y 60JbHBIX ¢ a0JOMIHAIBHON TPaBMOit
TsoxecTs TpaBMBI 1o mikane 1SS Yucino 00JBLHBIX %
4-9 Ganna 44 35,2
10-24 6anna 59 47,2
25-40 6annos 20 16,0
41—-60 GamioB 2 1,6
Bcero: 125 100,0
Tabauna 3

Cocrosinue MoTOopHO-3BakyaTopHo#i pynkuuu )KKT B 3aBucumoctu
OT TSI’KeCTH TPaBMbI mo mkadje 1SS

CymmapHas onerxa MO® TsxecTs TpaBMBI 1o mmkane 1SS
XKKT 4-9 6amna 10-24 25-40 6amroB | 41-60 Gamnos
Oamma
ITonnas nexommneHcauus — 2 5 -
3.4 % 25,0 %
YMmepeHHasd qeKoMIeHcaIus 14 43 12 2
31,8 % 72,9 % 60,0 % 100,0 %
I'panuna ¢yHKIHOHATBHON 17 9 1
KOMIIEHCAlUU 38,6 % 15,3 % 5,0% B
YMmepeHHas KOMIIEHCALUA 12 3 1 —
27,3 % 51% 50%
ITonnas xoMneHcamus 1 2 1 -
2,3% 3.4 % 50%
Beero: 44 59 20 2
100,0 % 100,0 % 100,0 % 100,0 %
IlpuBenennsle B Tabiuile JaHHbBIE cocraBisna 85 % wm 100 % coorBerct-

CBUAETENBCTBYIOT O TOM, UTO IPH JIETKOH
TpaBMe HapyIICHHE MOOD KKT
MpOSBIISUIOCh B YMEPEHHOW JeKOMIIeHCa-
nnu  (31,8%), ciaydaeB TOJHOW JeKOM-
MeHCAIlX HE BBIABJICHO.

IIpu  cpenHedl  TsDKECTM  TpPaBMBI
HapymeHus MO® JXXKT Belpaxanuch B
MOJTHON M yMEpPEeHHOHW JAEKOMIIEHCAlWH,
cocTtaBisas 76,3 %.

IIpu Tskenolt U CBEPXTKENON TpaBMe
nons ciaydaeB HapymeHus MOO® XKKT

58

BeHHO. Takum o00pa3oM, ¢ yBeIHYCHHEM
TSKECTH TPaBMBl YBEIUYUBAETCSA J0JA
cnyuyaeB gekommeHcanuu MO® XKT. Ilpu
CpPaBHCHWHM  JIaHHBIX  TIOKa3zaTeledl B
MOArpyINax MOCTPagaBiiux, CHOPMUPO-
BaHHBIX B 3aBUCUMOCTH OT TSKECTHU
TpaBMBbl, YCTAaHOBJICHO, 4YTO pa3IUyUsd
ABISIIOTCS  gocTtoBepHBME (P < 0,01 B
COOTBETCTBUU C KPUTEPUEM ¥2).
[TomydeHHBIC TaHHBIE CBUACTEIHCTBYIOT O
TOM, YTO CyMMapHas TSKECTh aHATOMHYEC-
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KUX TIOBPEXICHHUNA SBISIETCS OIHHUM W3 2. CocrosiHUE  MOTOpPHO-3BaKyaTOPHOM
BaXHEHITNI (PaKTOPOB, OKA3BIBAIOIINX BIIHSI- (GYHKIIMH  HKEeyTOYHO-KHUIIIEYHOTO  TPaKTa
Hue Ha yactoTy HapyueHuit MO XKKT npu 3aBHCUT OT TSKECTH  a0JOMUHAIBHOMN
abmoMuHaBHOHM TpaBMme. Takas 3aBHCUMOCTD TPaBMBI.

cocrosHuss MO® JXKKT or T1sdxectu 3. Ilokazarenn COCTOSSHHS ~ MOTOPHO-
a0 TOMUHATBHON TpaBMbI CTAHOBUTCS IBAKyaTOpHON (PYHKINHU KEITyAOYHO-KHUIIEU-
MOHSATHOW, €CIM y4ecTb, YTO TpaBMa HOTO TpaKTa IIPH 3aKPHITON a0IOMHHAILHOM
BBI3BIBAET CHJIBHBIN CTpece, U, MPEXIE BCETO, TpaBME€ MOTYT HCIIOJNb30BaThCS B KayECTBE
IICUXOJIOTHYECKUH cTpecc. DakT BIMSIHUIL OJHOT'O W3 JONOJIHUTENIBHBIX JTHATHOCTHYEC-
ncuxosiornyeckoro crpecca Ha MO® JKKT KUX KPUTEPUEB TSHKECTH TPABMBIL.

xopomo u3ydeH [14-16], u3BecTeH TaKKe
MEXaHU3M ATOTO BIHSHUS, PEaTH3YIOIINIACS

NEPCINEKTHUBBI JAJTBHEMIINX

gepe3 KOPTUKOTPOITHH-PHIH3HHAT (pakTop [16, NCCJAEAOBAHNM
17]. AKTyanbHBIM ~ OCTaeTcsi  BONpPOC O
BBIBOJIBI BJIMSIHUM Pa3IMYHBIX (PaKTOPOB, B TOM YHUCIIE
THMAa MMATaHUsA, Ha BoccTaHoBiaeHHe MO®D Ha
1. IlpeoGnanmatomiasi 4actb OOJBHBIX C paHHMX 3Tanax JICYCHHs y TAIllMCHTOB MOCIIE
a0IOMUHATFHONW TPaBMOW TPH TOCTYTUICHUH a0IOMUHATTBHOW  TpaBMBL,  OCOOEHHOCTH
uMenla HapylleHHe MOTOPHO-3BaKyaTOPHOM JIeYeHHs y HMalUueHTOB Ha (OHE HMEIOIUXCS
(YHKIIMH KeITyT09HO-KHUIIIETHOTO TPAKTa. 3abomeBannit JKKT.
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CTAH PYXOBOI ®YHKIIIi HIJTYHKOBO-KHIIIKOBOI'O TPAKTY
PU ABJIOMIHAJIBHIA TPABMI

Cagponos /. B.

JlocmipkeHHsT TIPUCBSYEHEe BHBUEHHIO MOTOpHO-eBakyaTopHoi (pyHKmii (ME®) muryHKOBO-KHIIKOBOTO
tpakTy(LIIKT) npwu 3akpuTiii abmoMiHaNbHIN TpaBMi Pi3HOTO CTYMEHS TSHKKOCTi. PoOoTa BMKOHaHa Ha 0asi
BIIZTUIGHHS TIONITpaBMH XapKiBChKOT MiChKOi KJIIHIYHOI JiKapHi IMIBUAKOI Ta HEBIIKIAAHOT METUYHOI
nmoriomoru iM. O. . MemraninoBa. Ilix crmocTepexeHHSAM 3Haxomwiucs 125 XBOpWX 3 130JbO0BaHOIO abo
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MOETHAHOI0 3aKpUTOI0 abJoMiHaNbHOI TpaBMOl. OCHOBHMM KpHUTEpIiEM JUIS BKJIIOYEHHS XBOPHX Y
JIOCITIKEHHs OyJia HasBHICTh TPaBMH OpPraHiB )KHMBOTA 1/ a00 3a04€PEBUHHOTO MPOCTOPY, MiATBEPHKEHA TTiJT
Yac ONEpaTHBHOIO BTPy4YaHHs abo 3a JOIOMOTOI0 iHCTPYMEHTAIBHUX METONIB JOCHIIKEHHS. Y CTPYKTYpi
VIIKO/DKEHb IepeBakajla IOo€JHaHa TpaBMa, sika croctepiranacs y 104 (83,2 %) mocrpaxnanux, y 21
(16,8 %) xBoporo abmomiHanbHa TpaBMa Oyia i30Jp0BaHOK ab0 MHOXHHHOI. Ominka ME® KT
31iiicHIOBasIacs 3a JOMOMOTOI0 METOJIMKH, PO3pOOJICHOT 32 y4acTI0 aBTOpa Ha MiJCTaBi JOCTYHHUX, IIUPOKO
BUKOPHCTOBYBaHMX B NPAaKTHII MOKAa3HUKIB. TSDKKICTH TpaBMHM BU3Ha4aiu 3a mkainowo ISS. Pesymbratu
JOCHIIJDKEHb TIOKa3aJid, II0 IepeBakHa 4YacTHHA XBOpUX 3 abjaoMmiHanbHOIO TpaBMmoio (62,4 %) npu
HajgxokeHHI Mana nopymenHs ME® HIKT; y 21 % xBopux Bim3HaueHO cTaH (YHKIII Ha Mexi
¢ynkiioHanbHol KommeHcauii, 1 Tibku y 16 % moctpaxpamux ME® HIKT omiHeHa sk i MOMipHO
KOMIICHCOBaHa Ta KOMIIEHCOBaHa. [10 TSHKKOCTI TpaBMU IepeBakalla rpyra XBOPHX 3 CEPEAHBOIO TSKKICTIO
(47,2 %), nerka TpaBma criocTepiranacs y 35,2 % XBOpHX, BaKKa TpaBMa JiarHocToBaHO y 16 % i HagBaxkka —
y 1,6 % noctpaxnanux. Bussiena 3aiexHicTh CTaHy MOTOPHO-E€BaKyaTOPHOI (D)YHKIIT IITYHKOBO-KHUIIIKOBOTO
TPaKTy BiJ TSDKKOCTI TpaBMH. [lepenbauaeTbcss MOKIMBICTD BUKOpUCTaHHS 1Moka3HuKiB crany ME® IIIKT B
SIKOCTi OTHOTO 3 IIarHOCTUYHUX KPUTEPIiB TSHKKOCTI 3aKPUTOT a0IOMIHAIBHOT TPaBMHU.

K/IIO490BI CJ/IOBA: 1IIyHKOBO-KUIIKOBHH TpPakT, MOTOPHO-€BaKyaTopHa (YHKIIS, 3aKpuTa
abJoMiHaNbHA TPaBMa, IOE€JHAHA TPABMa, TSXKKICTh TPABMHU
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CONDITION OF THE GASTROINTESTINAL TRACT MOTOR FUNCTION
IN ABDOMINAL INJURY

Safronov D. V.

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. The investigation was carried out on the
basis of the Polytrauma Department at the Kharkov Municipal Emergency Aid Hospital named after A.l.
Meshchaninov. 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. 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. 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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HEVMPOIUHAMMWYECKUE KOMIIEHCATOPHBIE MEXAHWU3MbI
HAPYHIEHUWSA 3PEHUA U BUOMEXAHNYECKHUE
MOKA3ATEJIU BET'A Y JINTHOM CIIOPTCMEHKU B
MAPAJIUMIIMACKOM CIIPUHTE

Cagpponos /. B., Yaiixa E. H., Benozepos H. B., Kozun C. B., Kozuna K. JI.

enpto Hamied paOOTHI CTAO0 BBISBJICHUE MOTCHIMAIBHBIX KOMIICHCATOPHBIX MEXaHU3MOB HApYIICHUS
3peHHs] y JIUTHOH CHOPTCMEHKH B MApPAMMIIMICKOM CIOPUHTE HA OCHOBE aHAln3a OHOMEXaHUYCCKUX
XapaKTepUCTHK Oera ¥ IokaszaTejei HelpoauHaMuKu. B uccieoBaHUM TMPHHSAIA yYacTHE CIIOPTCMCHKA
BBICOKO# KBanM(UKauu ¢ HapyluieHusIMU 3penus (kareropust T12). B TeueHue 5 mecsilieB aHaIM3UPOBAIUCH
WHIUBUAYyAIbHBIC OCOOCHHOCTH MCUXO(MU3UOJOTHYSCKOTO COCTOSHUS U pe3yiabTatel B Oere Ha 60, 80,100,
120, 200 M, onpenensaauch OMoMexaHnYeckrue xapaktepucTuku 6era Ha 100 M. O6cneayeMas CiopTCMEHKa —
HETUITUYHBIN CIIPUHTCP, TaK KaK ABJACTCA MNPEACTABUTCIIEM MOABUXHOIO MW CHJIBHOI'O THIIA HepBHOﬁ
CHCTEMBI, YTO TO3BOJISIET €M MOAJEpPKUBATh 0o0Jiee BBICOKYIO CKOPOCTb Ha JUCTaHLMUH OoJiee JUINTEIbHOE
BpeMs 10 CPAaBHEHUIO C IPYIMMU CIIOPTCMEHAMH, YTO MO>KHO PACCMAaTpUBaTh KAaK IOTCHLUAIBHBIA PE3EpB.
Ponp ciayxoBoro aHamu3atopa HE BBISBIEHa B KayeCTBE KOMIIGHCATOPHOTO MeEXaHHW3Ma 3PUTEIBHON
mucyHkiuy. beima oOHapy)keHa BBICOKAas ITOCTOBEpPHAs B3aMMOCBS3b MEXIYy HEHPOAWHAMHYCCKHMHU U
OMOMeXaHHMYECKUMH XapaKTepUCTHKaMH o0ciieryeMoii criopTcMeHKH. CortacHo pe3ybTaTaM UCCIeI0BaHus,
COBEpLICHCTBOBaHNE OMOMEXaHHKH Oera IyTeM akKIeHTa Ha paboTy KMHECTETHYECKOTO aHaIN3aTopa MOXKET
JaTh YBCJIMYCHHUC CKOPOCTU HAa JUCTAHIIUHN C €€ COXPAHCHUEM NIPAKTUYCCKHU 10 (I)I/IHI/IIIIa.

KJ/IFOYEBBIE C/IOBA: cupuHT, napaqiMITHELl, 3peHre, alanTalys, HeHpoJMHaMHuKa, OHOMeXaHuKa
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[1,2]. DOrtm  MexaHM3MBI  4Yamie  BCErO
3aKIIOYAIOTCS. B aKTUBH3AUH  JIPYTHX

B Hacrosimee BpeMsi HapyllleHHE 3pEHHUS  aHAIHU3aTOPOB (CIYXOBOT0, KHHECTETHYECKOTO),
SBISIETCSL OJHOM W3 OCHOBHBIX TIPOOJIEM  a TaKkKe MOTYT 3aKIIF0YaThCsl B paboTe HEPBHOU
310poBba  Jrozed. CylIecTByeT MHOXECTBO  CHUCTEMBl B LeJNOM. Takas KOMIIEHCALus
Pas3IMYHBIX METONUK YJIYyYLICHUS 3pEeHUs  XapakTepHa Mis JoAed ¢ BPOXKICHHBIMHU
(cienmanbHBle yIpaXHEHUs, 00pa3 XHU3HM), a  AHOMAJIMSMH 3PEHHs], MOCKOJIbKY CYIIECTBYET
TaKKe METOJOB KOPPEKIMH 3PUTEIBHOTO  JIOCTATOYHO JUIUTENLHBIA TIEPHOJ aJlalTalHH.
aHanm3aropa (MuH3bI, ouku). OmHako B psame  Jliusg miomeid, y KOTOPBIX HapymIeHHs PabOTHI
CITy4aeB 3peHune TSKEIO MOJIaeTCd  3pUTENHFHOTO aHAJTM3aTopa Pa3BHIIMCH B 3PEIIOM
KoppekTupoBke. M1 B 5TOM ciydae ocoboe  BO3pacTe,  KOMIIGHCATOPHBIE  MEXaHH3MEI
3HaYeHUe MpuoOpeTaeT pa3BUTHE KOMIIEHCA-  pa3BUTBl  HAMHOro  cjabee, XOTS  NpHU
TOPHBIX MEXaHU3MOB 3pUTEIbHON AUCHYHKIUHM  OTCYTCTBHH BO3MOXKHOCTEH BOCCTAHOBJICHUS

BBEJEHUE
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3pUTENbHON  (YHKIUH  KOMIIGHCATOPHBIC
MeXaHU3MBI SIBIISIFOTCS €IMHCTBCHHBIM
CpeACcTBOM oOOecredYeHus] KauecTBa >KHU3HHU.
[TosToMy wu3yueHWe MpOOJIEMBI  Pa3BUTHS
KOMIICHCAaTOPHBIX HMeeT OOJbIIoe 3Ha4YeHUE
JUISL BCEX KaTerOpHWi HACENEHUs, CTPaJatoNiux
HapyImIeHUSIMH pPabOThl 3PUTENHLHOTO aHAIHU-
3aTopa. Ocoboe 3HadeHHWE AaHHAs TpoOiIeMa
uMeeT AN MapaluMIUNIEB ¢ HapylIeHHEeM
3peHus1, MOCKOJIBKY B JAHHOM Cllydac pa3BUTHE
KOMIICHCAaTOPHBIX MEXaHU3MOB CIYXHT HE
TOJILKO TOJJICPIKAHUIO KAuecTBa KHM3HH, HO U
JOCTIDKEHHIO  BBICOKHX  CIIOPTHBHBIX — pe-
3ynbTaToB [3-6].

OpnuuM 13 GakTOpOB 00CCIICUCHHS BHICOKUX
CIIOPTUBHBIX pE3YJIbTATOB SBISAIOTCS HEWUpPO-
JUHAMUYECKWe  (QYHKIMM WM  CBOWCTBA
HepBHOW cucteMbl (aHri. Properties of the

nervous system) [7-10]. CoracHo
COBPEMCHHBIM Oonpe€aCICHUAM JAHHOT O
IIOHATHA, 3TO yCTOfI‘II/IBLIe JUHAMHUYCCKUC

OCOOCHHOCTH HEPBHOW CHUCTEMBI, IO OOJbIIEH
CTEMEHW TEHETHUYECKH JICTEPMUHUPOBAHHBIC,
KOTOpBIS OTIPENENSAIOT  WHAWBHUIyaIbHBIC
pa3iuuusl B MOBEICHUHU MPH PearupoBaHUM Ha
BO3JIEMCTBAS  (PU3MYECKOH W  COLMAIBHOMN
cpeanl. B HacTosiee Bpemsi CBOMCTBA HEPBHOM
CHCTEMBI TIPEJACTABISIIOT B BHUAE HEpapXuu
ypoBHEM: 1) anemeHTapHbIe (CBOMCTBA OTIENb-
HBIX HEHpPOHOB), Hallle BCEro MPHUMEHSETCS B
ompezaeneHun ocoOeHHOCTel pabdoThl ABHUTra-
TEBHBIX U JAPYTUX HEUPOHOB; 2) KOMILIEKCHBIS
(cBOMCTBA PA3NMMUHBIX CTPYKTYpP MO3Ta), Harie
BCErO MPUMEHSETCS MPH ONPEICICHUU PabOThI
OTJENFHBIX aHAIN3aTOPOB; 3) 00IIEeMO3TrOBBIE
(cucTeMHBIC) CBOMCTBA (T. €. CBOMCTBA IICIIOTO
MO3ra), dYalle BCEro MPUMEHSETCS Kak
MOKa3aTelld HHAUBUIYaJIbHBIX TUIIOJIOTHYECKUX
xapaktepucTuk. HelpoauHamudeckne (QyHK-
UM OTHOCAT TaKXKe K MCUXO(U3UOIOTHICCKUM
(GYHKIMSIM, KOTOpbIe OOBEAMHSIOT IIMPOKUH
CIIEKTp  TMOKa3arejed, OTpaXarmoluX  Ha
(u3noIIOTHYECKOM ypOBHE pabOTy HEPBHOMA
cucteMbl. Bo  MHOrMX  HCCJIEIOBaHUAX
«HEUpOJIMHAMUYECKHE» H  «ICUXO(PU3HOIO-
rUYecKkue» (YHKIHMU SIBIISIOTCS B3aUMOIIEpece-
Karomumucs mousTusivu [11, 12].

OCHOBHBIMHU CBOWCTBAMH HEPBHOU CHUCTEMBI
SIBIISIEOTCSL  CHJIa, TOJBMXKHOCTb W YPaBHO-
BCILICHHOCTh HEpPBHBIX mporeccoB [11-13]:
cuia CIIOCOOHOCTh ~ HEPBHBIX  KIJIETOK
COXpaHATh HOPMAIBHYIO pPabOTOCTIOCOOHOCTH
MpU 3HAYUTEIHHOM HANpsHKEHWH BO30yau-
TEIBHBIX U TOPMO3HBIX IpoueccoB. Cunraercs,
4yTO JUIa ¢ 0oJiee CHILHOW HEPBHOUM CHCTEMOM
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BBIHOCIIMBEE U cTpeccoycroilunsee. IlonBrk-
HOCTb HEPBHOW CHCTEMBI BBIpaXKaeTcs B
CHOCOOHOCTH OBICTPOrO Tepexoaa OT OAHOTO
mporecca K gpyromy. Jluma ¢ Oomee
MOJBW)XKHOM HEPBHOM CHCTEMOM OTJINYAIOTCS
THOKOCTBIO  TIOBEACHWS,  OBICTpee  TIpH-
CrocabimMBalOTCI K HOBBIM  YCIIOBHSIM.
YpaBHOBEIIEHHOCTh O3HAYAaeT OIMHAKOBYIO
BBIPQ)KEHHOCTb IMPOIIECCOB  BO3OYXKIOCHHUS U
TopMokeHust. Jlronu ¢ Gonee ypaBHOBEIICHHON
HEPBHOW CHCTEMOI XapaKTepusyroTcs u Ooisee
YPaBHOBEIICHHBIM ITOBEICHUEM.

B gampHeiimeM, B CBSI3M C HOBBIMH
METOAAMHU HCCJICAOBAHHSI CBOMCTB HEPBHOMU
cUCTEeMBbl OBLIM CYIIECTBEHHO YTOYHEHBI KaK
CTPYKTypa OCHOBHBIX CBOHCTB  HEpPBHOMU
CHCTEMBI, TaK M HX HEUPOPU3UOIOTHYECKOE
conmepkanue [14-16]. B atux mccrenoBaHusIx
OBUIO TOKa3aHO, YTO TaK Ha3bIBaemas ciiadas
HEpBHAs CHCTEMa HE SBISIETCS HEAOCTaTKOM, a
SBIISIETCST ~ NPU3HAKOM  Oollee  BBICOKOH
BOCIIPUUMYMBOCTH K OKpY)KalOIEMy MHpY.
bonee toro, B ucciaemopanusax E.II. Mabuna
[15; 16] Obut0o  TOKa3aHO, 4YTO  Cpeau
CIOPTCMEHOB  Pa3lWYHBIX  CHEIHaTU3aIuit
MIPEeICTaBUTENN CHIIBHON WM claboil HEepBHON
cuctembl. Tak, Hampumep, CIPHUHTEPHI, Kak
MpaBWIO, OTIWYAIOTCS  CNa0od  HEepBHOH
CHCTEMOH, T.€. MX HEpBHAas cHUCTeMa OBICTPO
BKJIFOYaeTCsl B paboOTy MNpH MajblX pasfpa-
KUTENAX, OJHAKO OHU HE MOTYT JOJTO
MIO/JIEPXKUBATh HEPBHO-TICUXUYECKOE HAampsi-
xkeune. Cpemu  cTailepoB  mpeoOiiamaroT
MPEJICTABUTEN CUIIBHOM HEPBHOW CHUCTEMBI.
Jna  mnpeacraButenei  CIIOPTUBHBIX — UIP,
eAMHOOOPCTB  OONIBIIIOE  3HAYEHUE  UMEET
[TO/IBIYKHOCTH HEPBHOM CHCTEMBI.

E.Il. Unbun [15;16] mpennoxun Takxke
METOJIMKY  ONpEeAeNiCHUs] CHJIBl  HEPBHOH
CHUCTEMBI TIO TEMIHUHT-TECTY: HCIBITYEeMBIH
BBITIOJIHSIET JAHHBIA TECT TSATHIO CEPUSIMH,
omnpeneNnseTcss 4acToTa IBUKEHUN B KaxKIou
cepu. Yem Oosiee pe3KO CHMXKAETCSI 4acTOTa
JIBWKEHMH OT TIEpBOM Ccepuum TecTa K
MOCIEAYIOUIMM, TEeM BBIIIE YTOMIISIEMOCTh
HEpPBHOW cHCTEeMBI (MEHBIIE CHJIa) W BBIIIE
YyBCTBUTEIIbHOCTb.

B wuccnemoBanmsix  B. C. Jluzoryba ¢
coapropamu [11] ObIa TIpeIOKEHA KOMITBIO-
TEPU3UPOBAHHAS METOJMKA OMpPEACICHUS CUIIbI
U TIOJBW)KHOCTH HEPBHOW cucTeMbl. B maHHOM
METOJIUKE JJIsI OINPEEICHUsI CBOMCTB HEPBHOM
CUCTEMBI TIPUMEHSETCS OTpeesieHIe CKOPOCTH
pEaKIK B Pa3IUYHBIX PEKUMaX TCCTUPOBAHUS
U KOJIWYECTBO OIMMOOK TIPH BBIMOJHECHUU
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TeCTOB. J[aHHas METOIMKA OCHOBAHA HA TEX K€
npuHINax, 9To 1 Meroauka E. I1. MnennHa [15;
16], TOIBKO BMECTO TENIHUHI-TECTa HCIIOJb-
3yeTCsl CKOPOCTh CIIOKHOM peakuuu. ABTOPHI
MPEAIOKUIA HECKOJNBKO PEXKUMOB TECTUPO-
BaHMsI. B pexmme TecTHpoBaHHUSA C OOpaTHOMH
CBSI3bI0 KQXKJIbIH CJIEIYIOUIMM CUTHAT MOJAETCs
TeM OpIcTpee, YeM OBICTpee WCIBITYEMBIN
OTBEYACT Ha MNOpeAplIymui curHaid. Yem
OBICTPEC WCIBITYEMbIH BBIXOJUT Ha CBOKO
MaKCUMaJIbHYIO CKOPOCTh PEaKIMU, YeM ObICT-
pee CKOpOCTh PeakIuy ¥ MEHbIIE 00IIIee BpeMs
BBIIIOJIHEHHS TECTA, TEM BBIIIE MOABUXHOCTH
HEpPBHOW cHCTeMbl. YeM MeHbIIe OMMOOK
COBEpIIAaeT WCIBITYEMBI, TEM BBIIIE CHJIA
HEPBHOM CHUCTEMBI. B pexuMme HaBS3aHHOIO
pUTMa UCHBITYEMOMY JAETCSl HECKOJBKO CepUid
pazIpaxurened, NpuUYeM B KaXIOH cepuu
CKOPOCTb MOSBIICHUS CUTHAJIOB YBEJIUYUBAETCSL.
Uem JOJIbLIIE HUCTIBITYEMOMY  yJaeTcs
yaepkaTtbcs 0e3 pe3Koro MaJeHHs TOYHOCTHU
OTBETOB, TEM BBIIIIE CHJIa HEPBHOM CUCTEMEI.

IlockonbKy CBOHCTBA HEPBHOW CHCTEMBI
SIBJISIEOTCSL BPOXKICHHBIMH XapAKTEPUCTUKAMHU U
OTHOCHUTENHHO c11ab0 MOIIA0TCS Pa3BUTHIO, TI0
JTAHHBIM TOKAa3aTeIsIM PEKOMEHAYETCS MPOTHO-
3UpOBaTh CKJIOHHOCTh 4YellOBeKa K OIpee-
JIEHHOMY BHJIY JESATEIHHOCTH, a CIIOPTCMEHA —
K BBIOOpPY CIIOPTHBHOW CHEITHATHM3AIIN WU
OTIpEeeNATh OCOOCHHOCTH WHIUBUIYAITBHOTO
MOAX0AAa K TPEHUPOBKE CHOPTCMEHOB BHYTPHU
crnenuanu3anuu [17; 18].

AnanTanuoHHbIe U3MEHEHUS K (U3UYCCKUM
Harpy3kaM €O CTOPOHBI HEPBHOW CHCTEMBI
BO3HHMKAIOT KaK HAa ypPOBHE OTIEIHHBIX
HEUPOHOB, AHANM3ATOPOB, TAK M HAa YpPOBHE
LEHTPAJIbHOM HEPBHON CUCTEMBI B LieIoM. B
ciayvae HEJIOCTATOYHOCTHU 3pUTETBEHOTO
aHajgM3aTopa KOMIICHCATOPHBIE MEXaHWU3MBI
MOTYT TIPOSIBJIATHCS B aKTHBU3AIUN CITyXOBOTO,
KHMHECTETHYECKOTO aHaJN3aTOPOB, a TakXe Ha
YpOBHE BCeH HEpBHOM cucTeMbl B 1ienoM [19].
Ha ypoBHe HepBHOU cHCTEMBI B LEJIOM
KOMIIEHCATOPHbIE MEXaHU3MBbI MOTYT
MPOSIBIIATHCS B aKTUBU3AIIMU CBOWCTB HEPBHOMU
cucreMbl. Kak TmpaBuio, KOMIICHCATOPHBIC
MEXaHU3Mbl BO3HHUKAIOT B pabore (yHKIHUH,
KOTOpBIC SBJISAIOTCS HawOoJee WHIUBUAYAIBHO
BBIPXKEHHBIMU IS yenoBeka. Hampumep, eciu
y dYeloBeKa C HapylieHHEeM 3peHHus Oolee
Pa3BUT CIyX WIH TaKTWJIbHas 4YyBCTBUTEJIb-
HOCTb, TO KOMIICHCATOPHBIE  MEXaHU3MBbI
NPOSIBIISTIOTCSI B O0Jiee BHIPAKEHHOM Pa3BHTUH
otux ¢yHkumi. Ecim gans  genmoBeka ¢
HEJOCTAaTOYHOCTHIO (YHKITHOHUPOBAHUS
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KaKoro-inuoo aHaIM3aTopa XapaKTepHO
pa3BUTHE OIPENEICHHBIX CBOWCTB HEPBHOM
CUCTEMBI, TO, JIOTMYHO TPEAINOJIOKNUTh, YTO
KOMIIEHCAaTOpHbIE MEXaHW3MBbl MOTYT MpPOSB-
JSAThCS Takke B OoJiee BBIPaKCHHOM Pa3BUTHUHU
3THUX CBOMCTB HEPBHOM CHUCTEMBI.

Hcxonst u3 JaHHBIX IIOJOKEHHUH, ObLIa
[IOCTaBJIeHa THUITOTE3a: 1) CyIIeCTBYET B3amMO-
CBSI3b MEXKIy HEHPOIWHAMUYECKUMH (YHKIU-
SIMH, OMOMEXaHUYECKUMH XapaKTePUCTHKAMHU U
CKOpPOCThIO Oera; 2) y 3JUTHOW CIIOPTCMEHKH C
HapylIeHHeM 3pEHHs KOMIIEHCATOPHBIE MeXa-
HU3MBI MOTYT TIPOSIBIATBECA HE TONBKO Ha
YPOBHE pa3BUTHUS OTAETHHBIX aHAIM3AaTOPOB, a
TaK)K€ Ha YPOBHE CBOMCTB HEPBHOU CHCTEMBI.

N3yueHue KOMIIEHCATOPHBIX MEXaHU3MOB
3pUTEIBHON TUCQYHKIHM HUMeeT OosblIoe
3HAaYeHNE KaK I CIIOPTCMEHOB MapaMMITHIA-
[eB, TaK W JJS JIIOJeH, CTPaAaroIIuX Mom00-
HbBIMH JUCHYHKIUSAME, OCOOCHHO B CIydasX,
KOrga HapyHICHUA aHAJIM3aTOPOB BO3HUKIIM B
3perioM BO3pacTe, U eCTeCTBEHHbIE aJanTallu-
OHHBIC MEXaHU3Mbl HE YCIICIIM BKJIIIOUUTLCA B
IIPOIIECCE POCTA M Pa3BUTHUS OPTaHU3MA.

HEJIb PABOTHBI

Ha ocHoBe aHaim3a OHMOMEXaHHUYECKUX
XapaKTePUCTUK Oera W IMokasareiel Hehpoau-
HaMHWKHN BBISIBUTH IIOTCHHUAJIBHBIC KOMIICHCA-
TOpHBIE MEXaHW3MBl HapYIICHHS 3PEHUS V
ANIUTHOW CHOPTCMEHKH B TapaliMITHACKOM
CIIPUHTE.

MATEPHUAJI U METO/IbI

Yuacmnuxu

B wccnemoBaHmM — mpuHAIA  ydacTHe
CIIOPTCMEHKA BBICOKOH KB (hUKAIIUH,

crenualn3upyromasicss B Oere Ha KOPOTKHE
TUCTAHIIMM W TIPBDKKaX B JUIMHY, YEMITHOHKA
EBponsr mo nerkoir armernke 2010 roma;
pu3ep YEMITHOHATOB MHpa cpenn
napanumnuiines  u  Ilapanumnuiickux — urp
CpeIu CHOPTCMEHOB C HEJOCTAaTKAMHU 3pEHUs
(xareropus  T12  [1;7;9]) 2016 rona.
Kareropuss T12 mnpemycmarpuBaeT COpPEBHO-
BaHMS B Oere MapaJUMIMHILIEB C COMPOBOXK-
JEHHEeM TMapTHEpa, KOTOPbI KOHTPOIHUPYET
HampaBl€HUE  JBWKEHHS  NapaIuMIIUALA.
CriopTcMeHbI-IapaIuMITUIIEl pa3OuBaroTCa Ha
KaTeropuy HEMOCPEACTBEHHO IEpe]l COPEBHO-
BaHusAMU. [IpUHANIIEKHOCTh K ONpEAEeTICHHOU
(YHKLIMOHANBHOW KaTeropuy YCTaHABIMBAET
napajquMIMicKas MEAMLUHCKAas  KOMHCCHS.
[Ipu 3TOM B OJHY KaTeropuio MOTYT IONACTh
CIIOPTCMEHBI C Pa3INYHBIMHU JUAarHo3aMu, HO C



MOOOHBIME  (DYHKIIHOHAIBHBIMA BO3MOKHOC-
Tamu. Tak, B kareroputo T12, xak mpaBuio,
MOMAAAI0T CHOPTCMEHBI, Y KOTOPBIX TsDKemast
cTagusi MUOTTHH. Y 00cieyeMoi CIOPTCMEHKH
CpelHss CTaausi MHONHMH, HO B COYETaHUH CO
CIOXKHOW (opMoOii acTUrMaTu3Ma W JUCTPO-
¢dueit  ceruatkw, (QYHKIOUS ~ 3PUTEIHHOTO
aHaIM3aTopa AAHHOW CIOPTCMEHKH IapaluM-
UICKOH MEOUUMHCKOM KOMHCCHEH Oblia
KJacCH(UKOBaHA  KaK  COOTBETCTBYIOLIAsS
kateropun T12 [13]. CnoprcmeHka MOXET
JIOCTaTOYHO XOpOIIO BUAETh BOIM3M (Ha pac-
CTOSTHUH JI0 1—2 M), B MTO3TOMY MOXKET MPOXO-
IUTh KOMIIbIOTEPHOE TecTupoBanue. Ho yxe Ha
pacctossHUM 1-2M  CIOCOOHOCTH  XOPOLIO
BUJIETh, W, COOTBETCTBEHHO, OPHUECHTHPOBATHCS
B TMPOCTPAaHCTBE, y MJaHHOW CIIOPTCMEHKH
ycnoxusiercsi. [103ToMy MbI COUIH BO3MOXKHBIM
NPUMEHEHHUE KOMIIBIOTEPHOIO TECTHUPOBAHUS
[0  ONpPEICNCHHUI0  JIATEHTHOI'O  BPEMEHHU
MPOCTHIX W CJIOXKHBIX PEaKIMi Ha 3pUTEIIbHEIC
00BEKTEHI npu Pa3IUYHbIX peKuMax
TECTHUpPOBaHMs Ha paccTostHUU 30 cM OT 3KpaHa.

IIpomoxkon nposedenus ucciedosanus

HccrnenoBanue npoBOIWIIOCH C CEPENUHBI
aBrycra 70 KoHua aexkabps 2015 rona B nepuoa
noaroToBku K [lapamummnuane 2016 r. [IBaxms
B BOCKpeceHbe (TIOHEAENBPHHUK W HYETBEPT)
CIIOPTCMEHKA MpOXOJUiia  TEeCTHPOBaHHUE
HelpoguHamMuuHux ¢yHkuuid. TectupoBanue
HEHpOOMHAMUYECKUX (YHKIMH CHOPTCMEHKA
npoxoawina Ha paccrosHud 30 cM OT dKpaHa
npu crangaptHoM ocsemieHuu (300-500 nx) u
CTaHJANPTHOMY YTIJIy HalpaBJICHUU 3pEHHS U
1
i
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BepXHUM Kpaem KommbioTepa (150) cormacHo
TUTHEHNYECKUM TpeOoBaHusIM. TecTupoBaHue
npoBoguiock B 10 yacoB yTpa mocie JIErKoro
3aBTpaka. Ha crnemyrouuii neHs mocie npoxox-
JCHHUS TEeCTOB (BTOPHHUK, IISITHUIA) CHOPTC-
menka Ha TperupoBkax (11°0-13%) mpoGerana
orpeskn 60, 80, 100, 120, 150, 200 m.
OuxcupoBaycs BpeMs NpoOeranus TUCTAHIINH.
Kaxxnpiii 3a0er cHUMAaJCS Ha BUACOKAMEpPy st
nocienyoomero aHanusa. Beero 3a 5 mecsues
Obul0 TpoBeneHO 36 U3MEpeHWH BpeMeHH

mpoOeraHus KaKIoH JTUCTAHIINH, 36
HW3MEPEHUN NPOXOXKIACHHUS KaXAOro TECTa II0
HEUPOIUHAMUKE.

Memoowr onpedenerusi HEUPOOUHAMUYECKUX
(ncuxoguzuonocuueckux) Qynxyuil

Onpedenenue ckopocmu npocmotl U CLodic-
HOU peakyuu HaA C8emosvlie pazoparcumen,
CUIbL U HOOBUINCHOCHIU HEPBHOU CUCHIEeMbl

TecTel  OpPOBOAMIUCH IO  IPOrpaMme
«lIcuxomnarnoctuka»  IIporpamma  «llcu-
XOJUarHOCTHKa» SIBISIETCS KOMIIbIOTEpU3alnen
CUCTEMBI «/unarnoct», MpeI0KEHHOM
B. C. Jluzorybom c COaBTOpaMHU TUTS
«Windows-98» [11] wu mnpennasHadeHa st
ONpeAeNeHNs  MHIUBUAYAIBHO-TUIIOIOTHYEC-
KHMX CBOMCTB BBICIIEH HEPBHOM JEATEIBHOCTH U
CEHCOMOTOPHBIX  (DYHKIHMH  denoBeka IO
nepepaboTKe 3pUTEIbHON HH(DOpMAIMK pa3HON
CTENEHH CIOXKHOCTH. MBI IPUMEHSIM BapUaHT
JaHHOW MPOTrpaMMBbl, pa3paboTaHHBIN HAMU IS
COBPEMEHHBIX  WH(QOPMAIMOHHBIX  CHCTEM
(aBTOpckoe cuumerenbeTBO Ne 29956) (puc. 1)
[1;7;9].

P83 ¥ PRAHNy | Gy

S [UR ONDH \oy -
A nepeod W CEHCOMITOPH X SPous) venose ra

S DRATVHHOR CTENENA CNOXHOCTH CHCTEMS MOXET
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Puc. 1. IIporpama «IlcuxoanarnocTuka»

Ipumeuanus:

1 — BepxHss NaHeNb OCHOBHOTO DJKpaHa IpOrpaMmbl; 2, 3 — mpuMepbl H300pakeHui,

TIOSBJIAIOINXCS HA OKPAHE B KaUYECTBE 00BEKTOB ISt pearnpoBaHusa
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IIporpamma TTO3BOJISIET OTIPE/ICIISTh
MCUXO(U3NOIIOTUIECKIE  BO3MOXKHOCTH
CKOpPOCTb IIPOCTOM U CHOXKHOM PEAKLUUU IpU
pa3INuYHBIX pEKHMax TECTHUPOBAHMA, a TaKKe
CBOWCTBA HEpPBHOW cHCTeMBl.. B  manHoOU
mporpaMMe  peaM30BaHbl TPH  OCHOBHBIX
pexxnma. OCHOBHBIE PEXHMBI JENATCS Ha
ONTUMAIBHBINA, OOPAaTHOH CBSI3W M HABSI3aHHOTO
pUTMa.

B cBoro odepenp, Kaxabli U3 ITUX PEKUMOB
COCTOMT M3  HOJPEKHUMOB MIPOCTON
3pUTENBHO-MOTOPHON  pEakiuH,  peakluu
BBIOOpa OJHOTO CHWTHAllAa M3 TPEX; PEeaKiuu
BEIOOpa NIBYyX CHTHAJIIOB W3 Tpex. B pexume
00paTHOH CBSI3U M HABA3aHHOTO PHTMa MOXKHO
OTIpeACTUTh YpOBEHBb (hyHKIMOHATBHOM
MOJIBYKHOCTH U CHUJIBI HEPBHBIX IpolieccoB. B
peXrMe OOpaTHOW CBSI3M KaXKAasl CIEAYIOIIast
SKCMIO3UIMS TIPEAOCTABISIETCS TeM ObIcTpee,
yeM OBICTpee WCHBITYyeMBI pearmpyer Ha
MpEeABIAYITYIO dKco3uluio [13].

OrnpeeneHre TpOCTOM PEAKIIUU U CIOKHOM
peakiui Ha CBETOBBIE IIOKA3aTeNH IPOBO-
JIAIOCH B ONITUMAIILHOM PEXUME TECTHPOBAHUS
(KaXmplii CHWTHAII IIOaeTCs depe3 paBHbBIE
mpoMexXyTku Bpemern, 900 Mc) U B pekuMe ¢
o0paTHOH CBs3bI0 (4eM ObICTpee pearupyer

HCIIBITYEMBIH, TEM OnIcTpee MoJaeTcs
ciemyromuii  curnan). Ilpm  ompexeneHuun
JATEeHTHOTO BpPEMEHHM IPOCTOW 3PUTEIHHO-

MOTOPHOH peakiuu HCIBLITYeMOMY JaBaJIOCh
3a/laHue KaK MOXKHO OBICTpee HaKaTh IJIEBYIO
KHOIIKY MBI TIPU TOSABJICHHM Ha 3KpaHe
moboro odwvekTa. Hcmeityemomy naBanoch 30
TMOTIBITOK. dukcupoBaIUCH CIIeAyIOIINe
MOKA3aTeNN: CpeJHee 3HAUYeHUE JIATEHTHOTO
BPEMEHH peakiuu (MC), CTaHIapTHOE KBajpa-
TUYECKOE OTKIJIOHEHHE, KOJINYECTBO OIIHOOK.
[Ipu ompeneneHur NaTEHTHOTO BPEMEHH
CJIO)KHOW pEakIMu MPUMEHSIIOCh 2 BapHaHTa
MPOXOKIEHUs TecTa: BbiOop 1 oObekTa ¢ 3 u
BEIOOp 2 oObektoB w3 3. [lpu BBIOOpe 1
00BeKTa ¢ 3 UCHBITYEMOMY J1aBaJIOCh 3a/aHUE
pearupoBaTh HaKaTHEM JIEBOW KHOIKW MBIIIN
TOJILKO Ha TOSIBIIEHHE TeOMETPUIeCKUuX (Huryp,
BCE OCTaIbHBIE OOBEKTHI MpOMycKaTh. I[lpu
BbIOOpe 2 O0OBEKTOB C 3  HCIHBITYEMOMY
JIABAIOCh 3aJlaHUEe HAXHMaTh JIEBYIO KHOIKY
MBI~ TIPA  TOSIBIIGHUM  TEOMETPUYECKUX
¢uryp, ¥ HaXKHMaTh TMPaBYIO KHOMKY MBIIITH
IpH  TOSBICHUH H300paKEHUN MPUPOITHOM
TeMaTHKH (KUBOTHBIC, ITHIBI, pPBIOBI). Bce
OCTAJIbHBIE OOBEKTHI HAMO OBLIO IPOITYCKATh.
TecTupoBaHue TPOBOJUIOCH B ONTUMAIBHOM
pexuMme  (CIemylomuid CHUTHal MOSBISETCS
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4yepe3 OMNpeelICHHBI TPOMEXKYTOK BpPEMEHH,
900 wmc). B atmx Tectax (DUKCHPOBAIUCH
CIIEAyIOIIME TIOKa3aTeNn: CpeAHee 3HauyeHHUe

JIATEHTHOT'O BpPEMCHH peakiuu (mc),
CTaHJIaPTHOE KBAJPaTHYECKOE OTKIIOHCHUE,
KOJIMYECTBO OIIHOOK.

OnpeneneHne  MOABMXKHOCTH W CHIIBI

HEPBHOM CHCTEMBI NPOBOAWIOCH B PEXHMAX
00paTHOM CBSI3U, TO €CTh KKIBIN CIICTYIOIIUI
CUTHAJl TIOSBJSUICS TeM OBICTpee, YyeM ObICTpee
HCIIBITYEMBIN pearupyeT Ha mpeasiayuii. B
JAaHHBIX TeCcTaX HEOOXOAUMO BEIOMpATh 2
o0BeKTa W3 3-X aHAJIOTHYHO TECcTy Ha
ONpeeNCHNE JIATEHTHOTO BPEMEHHU CIIOKHOM
peakuuu B ONTHUMAIbHOM pEeXHME, HO Iojayda
CUTHAJIOB TPOBOJUTCS B PEXHME OOpaTHOM
cBsa3u. HcmeiTyemas mnpoxoausa 2 Tecra: C
KOJMYECTBOM CHUTHAIOB 30 M ¢ KOJINYECTBOM
curHasioB 120. ®DUKCUPOBAIUCH CIEAYIOLIUE
[TOKa3aTeNIN: CpEJHEE 3HAYEHHUE JIATEHTHOTO
BPEMEHHM pEaKIMM, CTaHJapTHOE KBaJpaTu-
YecKoe OTKJIIOHEHHE, KOJHYECTBO OIIHOOK,
BpeMsI BbIX0Jla HA MUHUMAJIBHYIO AKCIO3HUIIMIO
curHaiga (TO ecTh, 4Yepe3 Kakoe BpeMs Iocie
HaJajla TECTa MCIBITYEMBIH OCTHTAeT CBOEH
MaKCHUMaJbHONH CKOpPOCTH pearupoBaHus) (c),
MUHUMaJIbHOE BpeMsl OJKCIO3WIMK CHUTHaja
(Mc), ob1iee BpeMst BBITIONTHEHHS TecTa (C).

[Ipn ompeneneHuM CUIBI U TOJIBUKHOCTH
HEPBHOM CHCTEMBI MPHIACPKUBAINUCH CIEHY-
FOIMX TOJOXKEHWH: YeM MEHBIIeEe KOJINYECTBO
omKOOK MpPH BBIIOJIHEHUH TECTa Ha CIOXKHYIO
3pUTEIBHO-MOTOPHYIO PEaKIU0 ¢ 00paTHOH
CBS3bI0, TEM BBIIIE CHJIa HEPBHOW CHCTEMBI,
YeM MeEHbIe JIATeHTHBIM TepuoJi peakiud Ha
pa3apaXkuTenb, BpeMs MHUHUMAIBHOW JKCIIO-

370007051 CcursHasia, BpeM BbIXOJa Ha
MHUHHUMAJIbHYIO JKCIO3UIMIO CUTHAJIa U 06]].[66
BpEMA  BBIIIOJIHEHHA TECTa Ha  CIIOXKHYIO

3PUTEIILHO-MOTOPHYIO PEakiui0 ¢ oOpaTHOU
CBS3bIO, TEM BBIIIE TOIBMKHOCTh HEPBHOM
cucteMsl [9; 13].

Pe3ynpraTel  BBHIMONHEHHS BCEX TECTOB
ABTOMATHU3UPOBAHO 3aIlUCHIBAIOTCA IPOTPaM-
Moii B tokyMeHT Excel.

Onpedenenue ckopocmu peakyuu Ha 38YK

Onpenenenne JIATCHTHOTO BpPEMEHH
peakIuu Ha 3BYK MPOBOIMIOCH IO MPOTpPaMMe
«Kommnekey [13]. HWcnoeityemomy  nmaercst
3aJlaHue HaKaTh Ha «mIpobem» cpasy, Kak
TONBKO OH YCIBIIHUT CIEMUAIBHBIA  3BYK,
MIPOM3BOANMBINA KoMmmbIoTepoM. JlaBamoch 30
MOTBITOK. (DHUKCHPOBATIOCH JIATEHTHOE BpEMS
peaknuu, CcpemHee KBaIpaTUYeCKOe OTKIIO-
HEHHE, KOAW4YecTBO  omubok.  Omwuokoi



CUUTAJIOCh HAXKATUC KHOIIKH «HpO6CJ’I» paHbIIC,

yeM BO3HUKan 3ByK. Ilokasarenn ¢uk-
CHUPOBAIMCh  KOMIIBIOTEPHOH  MpOrpaMMoit
ABTOMATHUYECKHU.

Onpedenenue yMCMEEHHOU pabomocnocoo-
Hocmu no memoouxe «mabauywl LLlynomey [7].

JlanHass ~METOAWMKA  HWCIONB3yeTcs  JUIs
OIIpeAeTeHNs YPOBHA YMCTBEHHOW (IICHXH-
4yeckoif) pabotocmnocobnoctu. HcmbiryeMomy
MOOYEPEIHO MpeAsaraercs MATh TaOnui, Ha
KOTOPBIX B POHU3BOIBHOM nopsiKe
pacnonoxensl yucna ot 1 m1o 25. Ucneiryemsrit
OTBICKMBAET M OTMEYACT ITyTeM HaXKaTHs JICBOI
KHOIIKM MBIIIM 9YUCIa B  TOPAAKE HX
Bo3pacTanusi. [Ipoba mMOBTOpsieTcS C MSATHIO
pa3HbIMU TaOJIUIAMH.

OcHOBHOM TMOKa3aTenb TecTa BpeMst
BBIMIOJTHEHHA. [lo pe3ynbraraM BBIIOJHEHUS
KOKIOW TaONWIBI MOXeT OBITh TOCTpOeHa
KpUBasi HCTOMEHUS (YTOMIIIEMOCTH), YTO
OTpa’kaeT  yCTOWYMBOCTh  BHUMAHUS |
paboToCocOOHOCTh B AuHAMUKE. C IMOMOIIbIO
9TOr0 TECTa MOXKHO BBIYHCIHUTH €IIe TaKue
MoKasaTend, Kak d3()QPeKTHBHOCTH pabOTHI,
CTETICHb BpabaThIBaHUS (ompenensercs
OTHOIIICHWEM BpEMEHH padOTHl Ha BTOPOIi
Tabnuie K BpeMEHH padOThl Ha MEpBOH
Tabnuie), MCUXUYECKAst YCTOWYMBOCTD
(ompenensieTcss OTHOIIEHUEM BpEMEHHU pabOTHI
Ha YeTBEPTOH TaOJMIe KO BpeMEHH PabOThl Ha
nepBoit Tabuiie).

[Tocne 3aBepmieHust pabOTBI  PE3yJIbTATHI
TECTHPOBAaHHUS aBTOMATHYECKH 3aHOCHIIUCH B
0a3y JaHHBIX MTPOrPAMMBIL.

Huaznocmuka NCUXOPUIUONO2ULECKO20
cocmosinus yenoseka no npoepamme Epmaxosa
C. C. «M3mepenue @pemenu peaxyuu 6vloopa
MouKu 6 npocmpaucmee. «Bvibop KHONKU»»

[9; 13]
[IpoBoaunack peructparnms ncuxou3noo-
THYECKOTO COCTOsSIHHUA YCJIOBCKaA IIyTEM

M3MEpPEHHs] BpEMEHHU peakluu BbIOOpa TOUYKH B
npocTpaHcTBe. M3Mepsuioch Bpemsl peakuuu
BBIOOpa TOYKM B MPOCTPAHCTBE, BKJIIOYAIOLICE
IIPOBEICHUE OJHOM CEpUHM WM HECKOJBKUX
cepuii ucnbITaHuii. CoOTJacCHO  ANTOPUTMY
COCTOUT U3 NOCIENOBATEIIbHOCTH JIEHCTBUM: Ha
9KpaH KOMIIBIOTEpa BBIBOAMTCS H300pa)kKeHHUE
00BEKTa JUIsl pearnpoBaHusl, IPU 3TOM OOBEKT
BBIBOJIUTCS KaXIbli pa3 B HOBOM MeECTE,
MIPOMEXYTOK BPEMEHU MEKIY MOSBICHUAMU
00BeKTa HE SIBIIICTCS MIOCTOSTHHBIM;
pearnpoBaHHWE Ha TIOSBICHHE Ha JKpaHe
00BEKTa OCYIIECTBIISIOT ITyTEM MPHUKOCHOBEHHS
K m300paxkeHuro  oObekra. CyMMHUPYIOT
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KOJIMYECTBO TIOSABICHWIA OOBEKTa B KaXIOH
CepUM, KOJMYECTBO NPABWILHBIX KacaHWH B
KaXKI0¥ CeprH, KOIIMIECTBO CEPHIA.

Memoouxa onpedenenus OuOMeXaHUYECKUX
nokasameneti 0e2a IAUMHOU CNOPMCMEHKU C
HapyuleHuem 3peHus

Bruomexannueckne MOKa3aTeNn Oera
JJIMTHON CHOPTCMEHKHU C HapYIICHHEM 3pEHUs
ONPECNIAINCh MyTEM aHalli3a BHICOTPEKOB
bera ¢ momompio mporpammel  «Kinoveay,
Bepcus  0.8.15. [18] (puc.?2). IIporpamma
Kinovea mo3BoJsieT BBIMIONHATH BHICOAHATH3
nBwkeHnid. OHa TpenHa3sHa4YeHa i CHOPT-
CMCHOB, TPCHEPOB, MEAMIIMHCKUX PAOOTHUKOB,
JUTS HAYYHBIX MCCIICIOBAHUN B 00JIACTH CIIOPTA.
Taxke mporpaMMHOE OOECIIEYCHHE MOXKET

ObITh IOJIC3HO CIENUaTNcTaM B 00JacTH
SPrOHOMUKM Wid  aHuManuud. OCHOBHas
¢byakmus  Kinovea — mpocMoTp W aHanm3

CIIOPTHBHBIX BHUZEO. [JIaBHBIE HHCTPYMEHTEHI,
KOTOpBIE 3aJeCTBYIOT Tonb3oBaTenu: «Liney,
«Chronometer», «Tracking». @ynkiun «Line»

nu  «Chronometer» TMO3BOJSIIOT  HU3MEPATH
paccTosHHE W BpeMs, a C IOMOIIBIO
WHCTpYMeHTa  «Semi-automatic  tracking»

MOYKHO OTCJIC)KHUBATh U TPAEKTOPHUIO JIBIKEHHS,
u Bpems. Ilpu pabore ¢ Kinovea MoOxHO
WCTOB30BaTh BUJECO C BHEIIHMX HCTOYHHKOB:
BUjIeOKamep, cMapT@oHoB u T.1. JloctaTouHO
COXpaHUTh BHIEO(AMIBI Ha KOMIBIOTEpE, a
3aTeM 3arpy3uTh B IPOTpaMMy U TIPOBECTH
BU/ICOAHAIIH3 nporpaMmMa CaMOCTOSITEIILHO
pacro3Haer ux.

Jnst aHajm3a OHMOMEXaHUYECKUX
rnapamMeTpoB ObLIH BbIOpPaHbI 2 OErOBBIX IlIara
CIIOPTCMEHKM B~ MOMEHT  JIOCTIDKCHUS
MaKkcuMaibHON ckopoctu Oera Ha 100 m (17
kaapoB) (puc. 3). KamubpoBka paccTosHUS
MPOBOJMIIACH TI0 JIJIMHE JIETKOATIETHYECKOTrO
Oappepa (92,3 cMm). Bpems  aBmKEHHS
OTIPEJIEIISUIOCH 0 TIOKA3aTelsiM CEKyHJIoMepa B
nporpamme.  [IpoBogunoce  ompezaeneHue
CKOpPOCTH JIBM)KEHUsI TOJICHOCTOITHOTO CYyCTaBa
(V, wm-c-1) (puc.4), CKOpPOCTH JBIDKEHUS
kojernHoro cycrasa (V, wm-c-1), yrma B
KOJIEHHOM  cycrtaBe  (rpamycel)  (puc. 5).
ABTOMATHYECKH  OMPENENSUIOCh  YCKOPECHHUE
IOBIDKEHMST JaHHbIX Toyek (M-c-2). Taxxke
ompenensiiace cuna  (F),  pa3BuBaemas
KOHEYHOCTBIO (KrM-c-2) 1o popmyiie:

F=ma,

rae: F — cuita, pa3BuBaeMasi KOHEYHOCTBIO; &
— YCKOpEHHE ABIKEHHS KOJIEHHOTO cycTaBa; M
— Macca KOHeUYHOCTH (mpuOnu3nuTensHo 13 Kr).
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Puc. 4. [Ipumep aBTOMATHYECKOI0 ONpeIeIeHUs] CKOPOCTH JIBHKEHHS TOYKH B IPOCTPAHCTBE
(roJIEHOCTONHBII CYCTaB) 0 KPUBOJIMHEHHONH TPAEKTOPHH ¢ MOMOLILIO MporpaMmMsl « Kinovea
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Puc. 5. [Ipumep aBTOMAaTHYECKOI0 ONpeiesieHUsl YIiia B KOJIEHHOM cycTaBe
¢ momours0 nmporpammsl «Kinovea»

Bcero  0Obui0  mpoaHanu3upoBaHo 36
BUIeoponuKkoB Oera Ha 100 M, B KaXKIOM BHIEO
BeIOMpanucy Aas8 aHanuza 17 xagpos (2
0eroBBIX mara) npu JIOCTHKECHUN
CIIOPTCMEHKON 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 AOOCTHXKECHHA MaKCHU-
MaJIbHOW CKOPOCTH Ha JUCTAHIIMK M Hadaua 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, OMOMEXaHHYECKHUMH 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
HETUIIMYHBIM 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
CTOMETpOBOM nuctaHiuuu (puc. 6). OpHako
CKOpOCTb, JoCTUraemast CHOPTCMEHKOH,
HECKOJIbKO BBIIIE IO CPAaBHEHHUIO C JIPYTHMHU
CIIOPTCMEHAMHU aHAJIOTHYHON KBaJTM(UKAIIHH.
Kpome Toro, oOciemyemass cropTCMEHKa
HAMHOTO JIOJIBIIIE COXpaHAET JIOCTUTHYTYIO
MaKCUMAaJIbHYI0 CKOPOCTb, HPAKTHUYECKH HE
cHmKas ee K puuumy (tabn. 1, puc. 6). Takoit
TUN Pa3BUTUSI U TOAJCPKAHUS CKOPOCTH Ha
JUCTAaHIIMK OOJIbIIIE XapakTepeH AJisi OeryHOB
Ha CpeOHHWE MJUCTAHIMAH, TO03TOMY MOXHO
3aKIIIOYHTh, YTO 00CIIeayemMas CIIOPTCMEHKa 110
JaHHBIM TIOKa3aTeNsiM  sIBJISIETCS  OeryHbei
MIPOMEKYTOYHOT'O TUIIA MEKAY CIIPUHTEpaMH 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
pa3BUTHUS H TOJJEPKAHUS CKOPOCTH Ha
mucTaHnmyd  HaOmomaercs y X, Boara.
Crnemmanuctel  [19]  CBS3BIBAIOT — TaKyroO
0COOCHHOCTh CIIOPTCMEHA C OOJIbIICH Maccow,
YTO  3aTPYIHSET BO3MOXKHOCTH  OBICTPOTO
pasroHa  Tena, u Oozee BBICOKOH
kpeatuHochaTHOW W TIMKOJIUTUYECKOH
BBIHOCITUBOCTBHIO CIIOPTCMEHA, YTO TIO3BOJIET
pasBuBath Ooliee BBICOKYIO CKOPOCTh Ha
JVCTAHIINA ¥ COXPAHATh €€ MPAKTUYECKH JI0
¢buHuma.
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Puc. 6. Cxopocth npu npoderaHum 3JIMTHBIMU CIIOPTCMEHKaMHu AucTanuuu 100 m

Ilpumeyanus: CKOPOCTb Ha PACCTOSIHUM, CU — CKOPOCThb Ha JMCTaHIUHM, y.e.; 1 — cpenHecTaTUCTHYECKUEe
JIaHHBIE CHOPTCMEHOK, mpoberatommx 100 M 3a 11-12c; 2 — paHHble OOCIEIyeMOHl 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 IpoderaHus CIPUHTEPCKUX AMCTAHIMIA YJTUTHOH CIOPTCMEHKOM
¢ 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

CopuHTeppl, Kak HOpaBUIO,  SIBJISIOTCS
MPEJICTABUTENSIMA IyBCTBUTEIHHOTO (CJIab0T0)
Tuna HepBHOM cuctembl [11; 12]. Opnako
aHanmu3 pa3BUTHS 3 TTOAIeP KAHMS
CITOPTCMEHKOW  CKOPOCTH Ha  JTUCTAHIIUH
CBUJICTEJILCTBYET O TOM, 4YTO OOCIeayemas
CIIOPTCMEHKA OTIH4YaeTcs Ooyiee  CHIIBHOM
HEPBHOM CHCTEMOW MO CPABHEHUIO C IPYTUMU
CIIPUHTEpPaMH TakKOH ke KBaIM(hUKAIIWH,
MOCKOJIBKY €€ CIIOCOOHOCTh K MEePEHOCUMOCTH
CUIIBHBIX pasnpaxkurenci, TpeArnoaaraet
moJiep)kKaHe  BBICOKOW CKOpocTH B Oere
OTHOCUTEJIBHO  JJUTENbHOE  BpeMs.  ITO
MPEANOI0KEHNE JOIKHBI MOATBEPIUTE JaHHBIC
aHajau3a HEUTPOJUHAMUYECKUX IOKa3aTeNeH.
Tlokazatenu HEUPOJUHAMUKHA  CBUJETEIHCT-
BYIOT O TOM, 4YTO, JCHCTBUTEIBHO, TIO
pe3ynbTaTaM JIATCHTHOTO BpPEMEHU IPOCTON U
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CIIOKHOW peakuuu oOcieayemas CHOPTCMEHKa
COOTBETCTBYET CPEIHECTATHCTUUECKUM JIaH-
HbIM  (Tabn. 2). EOWHCTBEHHBIH TecT, IO
KOTOpOMY CIIOPTCMEHKa II0Ka3bIBaeT Ooiee
BBICOKHHA  PE3yJIbTaT [0 CPAaBHEHHIO  CO
CPEHECTATUCTUIECKUMH  JIAHHBIMH, 3TO
KOJIMYECTBO TMPAaBUJIBHBIX pEarupoBaHUN Ha
00BEKT, W3MEHSIOMINNA CBOE IIOJIOKECHUE 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

CIIOPTCMEHKH TaKxKe HE MIPEBBIIIACT
CPEJHECTATUCTHYECCKUX  JaHHBIX  (Tab. 2).
[MooTOMYy MOXHO 3aKIIOYHTh, YTO KOM-
MEHCAlU  HEJIOCTATOYHOCTH  3PUTEIHHOTO

aHalM3aTopa CO CTOPOHBI 0Ooiiee pPa3BUTOTO



CIlyXOBOTO aHAJIM3aTOpa y JAaHHOW CIIOPT-
CMEHKH HE MPOHUCXOOUT. DTO  SBIAETCS
HEOJIAronpusaTHBIM (HaKTOpOM JIJIsl CIIpUHTEpA,
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IIOCKOJIBKY B CIIPHHTE HEOOXOJWMa BBICOKAs
CKOpPOCTH PEaKIH Ha 3BYK.

Tabmuma 2
Heliponmnamuyeckue noka3aresu 3JMTHON CIIOPTCMEHKH ¢ HapyLIeHUeM 3peHHsl
(BpeMst MPOCTOii M CJIOKHOI peaknu, nepeKaueHne BHuManus) (N=36)
[okasarenu X S m
Bpems npocToit 3puTenbHO-MOTOPHOMN peakiu (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
KBaJPaTHIECKOE 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 IIpaBHIIBHBIX OTBETOB 3a 15 ¢) 35,25 1,86 0,31

AHanmu3 moKazaTened HeUpoAUHAMHUKUA B
TECTaX Ha CKOPOCTh CJIOXHOH peakiuu B
pexxuMe 0oOpaTHOM CBSI3M TOJTBEPXKIAET, YTO
obcremyemasi CIIOPTCMEHKA SBIISIETCS TIPEACTA-
BUTEJIEM TOJIBUHOTO THIIA HEPBHON CUCTEMBI,
0 YeM CBHWJICTEIbCTBYIOT TOKA3aTeId MHHH-
MaJBHOTO BPEMEHH OKCIIO3UIMHM CHTHAJIA,
BPEMEHH BBIXOJla HA MHHHUMAJIBHYIO JKCIIO3U-
U0 CHUTHANA, OOINEero BPEMEHW BBITTOIHEHUS
Tecta. JlaHHBIE TTOKA3aJy BHINIE CPEAHECTATHC-
TUYECKUX JaHHbIX. KoindecTBo OmnOOK, Ha-
000pOT, HIKE CPEIHECTATUCTHYCCKUX JAaHHBIX,
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 SIBIISIETCS
CWJIBHOHM, HECKOJIBKO MPOTHBOPEYUT HUCCIEIO-
BanusM E. I1. Mnpuna [15; 16], B. C. JIuzoryba
[11], T. B. KopobGeiinukosa [12] o Tom, 4TO y
CIIPUHTEPOB TipeoOmamaer ciadas (IyBCTBH-
TenbHAast) HepBHas cucrema. CoMOCTaBIIAS
MOJTy4YeHHBIC JIAaHHBIC OTHOCHTEIBHO HEUpPO-
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 Ooliee
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 MPaKTUYECKH 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 w®  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 CHUCTEMBI MOXHO
paccMaTpuBaTh Kak MNOTCHLIUAIBHBIA pe3epB
CIIOPTCMEHKH, KOTOPBI  MOXET  CIIy>KUTb
OCHOBOM A7l Pa3BUTUS  KOMIIEHCATOPHBIX
MEXaHM3MOB HapyIIEHUS 3PECHUS.
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Tabnuua 3

Heiipoannamuyeckne nmoka3aTes 3JIMTHOH CIIOPTCMEHKH ¢ HapylIeHUueM 3peHHs (BpeMs CJI0KHOM
peaKkuuu B pa3in4yHbIX peKUMAaX TeCTHPOBAHUS, CHJIA H MOJBH:KHOCTH HEPBHOII cuctemMbl) (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 onmGoK B TeCTe ¢ 00paTHOM CBA3bIO 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 3KCIO3ULUH CHTHAIA B TeCTe ¢ 00paTHOH cBs3bt0 mpH 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 BIOOpa ABYX 3JIEMEHTOB U3 TPEX B TeCTe ¢ 00paTHOH cBsA3bio ipu 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 cBA3bI0 pu 120 curnamax 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 MHHUMAJIbHYHO 3KCIIO3HIIMIO B TECTE ¢ 0OpaTHOl cBA3bt0 pu 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 cucTeMbl 110 Tecty Llynbre (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
[Nepexmouenue BHUMaHus B Tecte Bypaona (y.e.) 0,5 0,51 0,08
ITonyuyeHusie JIaHHbIE OTHOCUTEJIBHO  TOJEHOCTOMHOTO W  KOJIEHHOTO  CYCTAaBOB
MmokKaszaTelied HEeWpPOJIWHAMUKH CIIOPTCMEHKHM  MOKa3bIBaeT HAJINYNE HEeOOJIBIION
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
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«TPETOXPAHUTENhY) WCKAKEHUS HAIpPaBICHUS
Oera. BnemHe 3TO MOXeT BBITISAECTh Kak
HEKOTOpasi  3aKpEmoLEHHOCT, MNpu  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 3peHus auctanumuu 100 m

Hpumeuanua: V, m-st — ckopocTs mBrkeHHs Toukd (M-ct); 1 — TOUKa Ha TOICHOCTOITHOM CYCTaBeE; 2 —

TOYKa Ha KOJICHHOM CYCTaBC

———» — TOYKH compukocHoBeHHs ¢ 3emuei, t=0,11-0,12 ¢, ckopocTh B 3TH MOMEHTH BPEMCHH HE
(ukcupoBanach B CBS3H ¢ KPAaTKOBPEMEHHOCTHIO BPEMEHHBIX WHTEPBAJIOB, CTPEMUTCS K HYIIIO, MOCKOJBKY

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 Toukh (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
(uKcHupoBanach B CBS3H C KpPaTKOBPEMEHHOCTBIO BPEMEHHBIX MHTEPBAJIOB, CTPEMHTCS K HYJIO, MTOCKOJIBKY

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 WCKWKEHUH  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. I3MeHeHHe yria B KOJEHHOM CycTaBe NPH NPo0eraHuM JIUTHOH
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
MOKa3aTeNAMA PabOThl HEPBHOH CHCTEMBI U
onomexanuku Oera (tabn. 6). [loarBepamnocsh
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MPEINONOKEHHE, YTO CHJIBHBIA THI HEPBHOMN
CHUCTEMBI CHOPTCMEHKH (110 JaHHBIM TecTa
[lynbre, TecTaM Ha CIOXKHYIO CKOPOCTh
peakiuy B peXXUMe OOpaTHOW CBSI3H) SBISCTCS
OJIHUM u3 (hakTopoB CIOCOOHOCTH
CTIOPTCMEHKH TIOJICPIKUBATE MaKCHMATBHYIO




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 CJIEyeT 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  JUCTaHIHH.
[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 COBEpPIICHCT-
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 ci1abo  MOAJAroTCs
Pa3BUTHIO, TO HAWOONBIIUN yIOP ClEIyeT
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 HelipoAMHAMMYECKHMX U OMOMeXaHNYeCKHX NoKa3aTesell 3JIMTHON CIOPTCMEHKHU
¢ HApyLIeHHEeM 3peHus (MOKAa3aHbI TOJIbKO J0CTOBEePHbIe K03 puimenTnol koppeasuuu) (N=36)

® S 2 ~ e~ e °
B > o 9 = A 2 A adD |lg R ag &~ =
=2 | F |8F |FE2EEEBE|BEEY S22 2o
= S 29| ¢ 2 9 ST oxl o |80 g8 o=
5 5 & = o Eox 2 = X% Eox S 2 Qe
5 Q = = = A o = =l = S |o = = = B <
= g, % = E ~|E 9o ~l205 8 gl © 25|93 8a& &5 =
g EL =l 28 |Z £ g T=EEl oEE|E=EE 2 = ® =
3 =22 52 |503(5E85 22 5588 ¢ 5 5
& S %=l 8 g = 5&° 5& 5 H5& 5| &8 2,
= s E g =9 S} 2 5062 0062 |25 9do - E Q>
= 20 8| = & = ES ol 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** 0,82%** 0,78** | 0,77
ber 80 M (¢) 082%* | 0,72** | 082*** 0,78** 084> 0,77+ 089*** | 087**
Ber 100 M (¢) 0,77 0,65* 0,77 0,827+ 0,84*** 084** | 085%** | 084>
Ber 120 M (¢) 0,76™* 0,68* 0,76™* 0,81*** 0,827+ 083** | 083*** | 082*
ber 150 M (c) 0,74** 0,62* 0,74** 0,78** 081*** 0,77+ 085*** | 084**
ber 200 M (c) 0,71** 053* 0,71** 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)
YTONBROTCHHOMCYCTARE | ggg | ggpr | oggx | O45* | 076 | 048* | 082 | 0787
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*}:
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, (krm-c-2) 051* | -049* | -051* 057* 0,79** 0,55* 077 | 0,75*

Mpumeuanus: \/ — CKOPOCTh JBMXKEHHS 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 focrtosepeH mpu 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 AUCHYHKIIUH:

1) Pa3BuTHe KHHECTETHYECKOTO  aAHAIH-
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 CyCTaBaX 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 CIIOCOOHOCTH
CIIOPTCMCHKM 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 HeﬁpO}lH-
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 HCBBICOKas
CKOpPOCThL pe€aKuu Ha 3BYK, Z[HHTeHLHBIﬁ

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
JpyruX 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 BO3MOKHOCTH YJIYUIIUTH
CHOpTHBHBIﬁ PE3yJbTAaT. OTHOCHUTEIIHLHO

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 moyoBuHBI 2016 Troma
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
BBIABHUHYTYIO B JaHHOM HUCCJICJOBAaHNN
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 HapyLIEHUEM
3peHHsI KOMIICHCATOPHbIE MEXAaHHU3MBI 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
cuibHas HepBHas 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 CIYXOBOI'O aHalu3aTopa HE YycIel
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 BOCIPHSATHUS
OKpYIKaroIIero NPOCTPAHCTBA MO>KHO
MIPEACTaBUTEL ciaeayromuM obpasom (puc. 10).
B 1eHTpanbHy0 HEPBHYIO CHCTEMY MOCTYMAOT
CUTHAJIBI OT MPONPHOPELENTOPOB MBI 00
WHTEHCUBHOCTH MBIILIEYHBIX COKpalieHuil. B To
XKe BpeMs B LIEHTPAJIbHYI0 HEPBHYIO CHUCTEMY
[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 TOpOXKKE, OpPraHU3M 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 wuHpOpMalus OT
3PUTEIHLHOTO aHAM3aToOpa HEJAO0CTATOYHA, 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 MpoMCXoauT OJIOKHPOBAHUE
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 OJIOKHUPOBKH CKOPOCTH CO
CTOPOHBI IEHTPAJILHON 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 CJIYXOBBIX pPELENTOpPOB, 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 ~ HMJIM  YacTUYHO  OJIOKUPOBATH
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. CxemMa KoMIeHCAIIUM HETOCTATOYHOCTH (DYHKIMH 3pUTEHLHOI0 aHAJIU3aTOpa
NPH PeryJsiiui CKOPOCTH U HATIpaBJieHHs 0era B 3aBUCUMOCTH OT 3PUTEIbHOIO
BOCIPUSITHSI OKPYKAIOIIEr0 MPOCTPAHCTBA (MCTOYHUK: PUCYHOK ABTOPOB)

Ilpu pa3BuTMH  TCUXO(HU3MOTOTHUECKUX
GYHKIUH, XapakTepHBIX JJIsi KOHKPETHOTO
4enoBeka, OyayT pa3BUBaThCS KOMIIEHCATOP-
HBbIE MEXaHU3MBI 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 ¢ OTrpaHWYCHHON 3pUTEIIBHOMN
¢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 YNnop Ha pa3BUTHE CTApTOBOM
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 JOTOJIHUTEJIBHYIO
nHPOPMALIMIO LIEHTPAIbHOW HEPBHOM 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 obcrnemyemas
CHOPTCMEHKA SBTISIETCS 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  CIIOpPTCMEHAMH
aHAJIOTUYHOH KBalM(UKaMK, 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 HCpBHOﬁ
cucteMbl. CUJBHBIA 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 aHajuM3aropa 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 OIyCKaHUH 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. CoBepireHcTBOBaHHE OMOMEXaHUKH Oera
MyTeM aklleHTa Ha paboTy KWHECTETHYECKOTO
aHaJIM3aTopa  MOXET  JaTh  YBEJIMYCHUC
CKOPOCTH Ha JUCTaHIMH C €€ COXpaHEHHUEM
MPAKTUYECKU A0 (PUHHUIIIA.
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HEHPOJIAHAMIYHI KOMIIEHCATOPHI MEXAHI3MH HOPYINEHHA
30PY I BIOMEXAHIYHI IIOKA3HUKU BIT'Y Y EJITHOI CHOPTCMEHKH
B MAPAJIIMIIMCbKOMY CITPUHTI

Cagponos /I. B., Qaiixa O. L., benosvopos 1. B., Ko3in C. B., Kozina K. JI.
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Meroro Hamoi poOOTH CTallo BUSIBICHHS MMOTCHIIHHUX KOMIICHCATOPHUX MEXaHI3MiB HOPYLIEHHS 30Dy Yy
€JIITHOT CIIOPTCMEHKHU B MapalliMITiHCHKOMY CIIPHHTI Ha OCHOBI aHajli3y 0l0MeXaHIYHUX XapaKTEepUCTHUK Oiry i
MOKa3HHUKIB HEHPOAWHAMIKY. Y JOCHIPKEHHI B3sIa y4acTh CIIOPTCMEHKa BUCOKOT KBanmi(ikalii 3 Bazamu 30py
(xareropis T12). Buponomx 5 wmicauiB Oynu npoaHasli3oBaHi iHAWBIAyalbHI 0COOIMBOCTI ncuxodizioso-
riYHOTO CTaHy, pe3yiabraTd B 0iry Ha 60, 80,100, 120, 200 M, BU3HaueHi OioMeXaHIYHI XapaKTEPUCTHKH Oiry
Ha 100 M. OOcrexyBaHa CHOPTCMEHKA € HETHIIOBHM CIIPHHTEPOM, TaK SIK € MPEJCTABHUKOM PYXOMOTO i
CHJIBHOTO THITy HEPBOBOI CHCTEMH, IO JO3BOJIIE IH MiATPUMYBATH OLIbII BUCOKY IIBUJKICTH Ha JUCTaHIIi
OiIBII TPUBAJIMI 4Yac B MOPIBHSHHI 3 IHIIMMH CIOPTCMEHAMH, 1[0 MOXXHA PO3IJISAAaTH SK IOTEHLIHHUNA
pe3epB. Poip cimyxoBoro anamizaTopa HE BHSBJIEHa B SIKOCTI KOMIIEHCATOPHOTO MeEXaHi3My 30pOBOI
quchyHKil. Byno BCTaHOBIEHO BHMCOKHMH JOCTOBIPDHHMH B3a€MO3B'SI30K MiX HEHPOIUHAMHYECKUMH 1
0loMEeXaHIYHUMU  XapaKTEpPUCTHKAMHM  CIOPTCMEHKH. BimoBimHO 10  pe3ysibTaTiB  JOCIiIKESHHS,
YIOCKOHAJIEHHS OloMeXaHiKM Oiry IUIIXOM aKIEHTY Ha poOOTy KIHECTETHYHOTO aHajli3aTopa MOXKe AaTH
301IBIICHHS IIBUIKOCTI HA AUCTAHMIi 3 11 30epesKeHHAM MPaKTUYHO 110 (BiHinTy.

K/TIOYO0BI C/IOBA: ctipuHT, MapajiMITi€els, 3ip, aganraiis, HeldpoanHaMuka, OioMexaHika
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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.

The purpose of our work was 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. A highly qualified athlete with visual impairment (category T12) participated in the
study. The individual characteristics of the psychophysiological state and the results in running for 60, 80,100,
120, 200 m, biomechanical characteristics of the run for 100 m were analyzed within 5 months. In total, 36
series of measurements of each indicator were carried out for 5 months. The athlete being examined is an
atypical sprinter, as she is a representative of a mobile and strong type of nervous system, which allows her to
maintain a higher speed at a distance for a longer time compared to other athletes, which can be considered as
a potential reserve. The role of the auditory analyzer was not identified as a compensatory mechanism of
visual dysfunction. A high reliable relationship between the neurodynamic and biomechanical characteristics
was revealed of the examined female athlete. According to the study, 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

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

Badiu O. I'., Cimonosa €. B., Bacunenxo O. O., Ilpunyyvka K. 10., 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 %
cepen BCiX CHaJKOBUX AWciimizemiil. Jlane 3axBoproBaHHS 3a3BHYail mepebirac y KoMOiHAIll 3 iHIIUMU
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HNOPYIICHHSIMH METa0Ooli3My, TaKUMH SIK OXXUPIHHS, IHCYJIIHOPE3UCTEHTHICTh, HEaJKOI'OJIbHA >KUpPOBa
xBopoOa IeuiHKH, Ta TinepTensiero. lloenHaHHs rimepinonpoTeiHeMii Ta IyKpoBOTo Jiabery 2 THILy
MOSICHIOETHCSL TUM, IO MPUYHMHOIO CIMEHHOI KOMOIHOBAHOI rimepJiniziemMii € crnajgkoBa BapiaOeIbHICTh TeHIB,
30KpeMa THX, [0 KOAYITh Upstream transcription factor 1. OcraHHiii, B CBOIO 4epry, KOHTPOITOE 0a13bK0 40
TCHIB, sSKi TOB’s3aHi 3 OOMIHOM JIMiAiB, BYIJICBOIB, a TAaKOX 3 IHTCHCHUBHICTIO IMYHHOI BiIIOBIII.
Iomimopdizm upstream transcription factor 1 ticxo moB's3anuii 3 AU AEMI€I0, TOPYIIIEHHIM TOJIEPAHTHOCTI
JI0 TIIFOKO3H, IHCYIIIHOPE3UCTEHTHICTIO, I[YKPOBUM iabeToM 2 Tuiry. Uepes3 cXO0XKICTh MPOSBIB METaOOIIYHOTO
CHHIpPOMY 1 cimMeliHOi KoMOiHOBaHOI TimepmimifeMii, 4acTo Ie cepiio3He MOopyLIeHHs OOMiHY JINiAiB He
BUSIBIISIETBCSL 1 HE JIKYETHCS CBO€YAcHO. Y MHaHIM cTarTi, Ha NMPUKIAAl KIIHIYHOTO BHUMAAKY, MM XOYEMO
3BEPHYTH yBary NpPakTHKYIOUUX JiKapiB Ha MpoOJieMy FeHETHYHO OOYMOBJICHHX NPHYMH AUCIIMiAEeMIi, 110
NPU3BOJATE 10 PAaHHBOTO PO3BHTKY 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 [PU He3HaYHUX (DI3MYHUX HaBaHTAKEHHSX, CEPLEOUTTS, repedoi y poOoTi ceplis, HAOPSIKK HUKHIX
KIHIIBOK Ta 00nuyus. Y TPHAUATHPIYHOMY Billi OyJIO IiarHOCTOBaHO IyKpoBHH aiaber 2 Tumy. IIpoTsirom
OCTaHHIX 7 pOKiB AiabeT IHCYNIHO3aJeXKHUH, TIepedir XBopoOU TSHKKHH, 3a IOIIOMOTOI0 Teparlii He BIAETHCS
JOCSTTH LIJBOBOTO piBHS Itoko3u. [Iporsrom 10 pokiB MallieHT TakoX CTpa)kaae BiJl €CCEHIialbHOI
rinepreHsii TpeTboro crymneHto. Y Biui 37 pokiB xBopuil nepeHic Q-No3uTHBHUM iHpapKT Miokapaa. Yepes
piK po3BHBCs MOBTOpHHH iH(papkT Miokapaa. CiMelHUI aHaMHe3 OOTSDKEHMH 110 JIiHIT 6aThka 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 MMoJ/n, MOoOmpoTeinu Ayxe HU3bKOI IMIIBHOCTI 3,41 MMOJB/I, JTIMOMPOTEIAN HHU3BKOT
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 rinmepiimigemMis (tun 2B 3a ®penpikconom). ['octpuii KOpoHapHHMI CHUHIPOM: HecTadibHA
creHokappist 1IB. Iloctindapkrauit (Q-no3utuBHui iHpapkT Miokapaa 2014, 2015) xapaiockiepos.
Ecenuiansna rineprensis Il cranii 11l crynens. CeprieBa HEJIOCTaTHICTh 3 CHUCTOJIIUHOIO Ta JiaCTONIYHOIO
muchynkiiero ggiBoro nutyHouky, ®B 36 %. I dyskmionansuuit kiac NYHA. Cragin D AHA.
KapnioBackymsipauii pusuk 4 (myxe Bucokwii). IlykpoBuil miaGer 2 Tumy, IHCYTIHO3AJICIKHHUMA, TSKKHIA
nepeGir. HeasnkorosnbHa »upoBa XBOpoOa IediHKH, 2 CTymneHs. BysnoBuii 300 1 crymeHs, eyTUpeoiaHuii
cran». JlikyBaHHS [BOrO TAI[lEHTa BKIIOYAJIO MOMUDIKALID CrHoco0y JKUTTS Ta BHCOKI JI03M
rinoJimiJeMiYHUX MpenapariB: po3yBacTaTuH 1 xojiHodeHnodiopar. Ha sxanb, 1ib0BI PiBHI XOJIECTEPUHY i
TPUIIILEPUAIB He OYJIM JOCSATHYTI: MiHIMAJIBHUN PIBEHb 3arajbHOIO XOJIECTEPUHY CTaHOBUB 12,29 MMoOIb/1,
a Tpuriinepunis — 41,48 mmone/a. Orinka pusnky, 3acHoBana Ha mikaimi SCORE, 1110 BUKOPHCTOBYETHCS B
3arajibHIfl TOMYJIAIfl, 3HAYHO HEJOOIHIOE PEAbHUN PU3UK CEPIIEBO-CYAUHHOI CMEPTHOCTI y Talli€HTa 3
ciMeitHOI0 KOMOIHOBaHOW Trimepiimigemiero. [loeqHAHHS HAJ3BHYAHO BHUCOKOTO PIBHS XOJIECTEPUHY Ta
I[yKpPOBOT'O JliabeTy 2 TUITy 3HaYHO OOTSIKYE XiJ] OIMH OJTHOTO, Y TIOPIBHSIHI 3 130JbOBAHUMH ATOJIOTISIMH.

KJIFO490BI CJIOBA: pucninizemis, cimeiiHa KOMOIHOBaHa TimepiimigeMis, CcepLeBO-CyIUHHI
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BEJEHUE NALIMEHTA C CEMEMHON KOMBUHUPOBAHHOM 'MIEPTUIIUAEMUEN
HA MMPUMEPE KJIMHUYECKOTO CJIYYAS

Baoui O. I'., Cumonosa E. B., Bacunenko O. O., Ilpunyuyxaa K. I0., Menewenko E. A.

CemeliHass KOMOWHWpOBaHHAsh THUIEPIMIIMAEMHS OTHOCHTCS K HaumbOojiee pacnpOCTpaHEHHBIM
HACJIeICTBEHHBIM HapyIIEHUSM MeTabonu3Ma JMIUAOB B o0Iel momyasuuu. PacpocTpaHeHHOCTh JaHHOM
naronoruu coctasiser 0,5 %—2,0 % cpenu Bcex HACIEIACTBEHHBIX AUcCIUNKAeMHUil. /laHHOe 3aboyieBaHuUE
YacTO MPOTEKaeT B KOMOMHAIMM C APYIMMH METa0OJMYeCKMMH HapyLIEHUSMH, TaKUMH KaK OXXHpEHHE,
UHCYJIMHOPE3UCTEHTHOCTh, HEAJIKOTOJIbHAs JKUpoBas Ooje3Hb ImedeHHd, U rumepreHsueil. CouderaHue
THIICPJIMIIONPOTEHHEMUH W CaxapHOro audadera 2 Tuma OOBSCHSAETCS TeM, 4TO NPUYMHOW CeMeWHOM
KOMOMHUPOBAaHHON THHEPIUNNUIECMHUH SBISETCS HACIEICTBEHHAs BapHaOENbHOCTh TE€HOB, B YaCTHOCTH
Koaupyroumx Upstream transcription factor 1. Tlocnennuii, B CBOIO ouepeb, KOHTPOIUPYET 0Koio 40 reHOB,
KOTOpBIE CBS3aHBI C METa0OIM3MOM JIMIHJOB, YIJIEBOJIOB, & TAKXKE C MHTEHCUBHOCTHIO MMMYHHOTO OTBETA.
[Momumopduam upstream transcription factor 1 tecHo cBsi3aH ¢ HapyIICHHEM TOJCPAHTHOCTU K TIFOKO3E,
MHCYJMHOPE3UCTEHTHOCTBIO W caxapHbIM jauabetom 2 tuna. [lo mpuymHE CXOJCTBa NPOSIBICHUM
METabOoJIMYECKOTO CHHPOMAa M CeMEHHOW KOMOMHMPOBAHHOM THIEPIMIUIEMHH, 3a4acTyl0 3TO CEpPbE3HOE
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 NPUYMH AMCIUIHICMUM, NPUBOSIIMX K PaHHEMY Pa3BUTHIO aTePOCKIIEpO3a,
Cep/ICYHO-COCYANCTHIX 3a00I€BaHM 1, B UTOTE, K IIPEXKIEBPEMEHHOH yTpaTe TPyI0CIOCOOHOCTH AlUeHTa.

Ham marieHT, MmyxuuHa 43 rona, ObUT HaIpaBiieH B OOJBHHUILY C jkaj00aMu Ha 00Jb B 00JaCTH Cepala u
OJIBIIIIKY TP HE3HAYUTEIbHBIX (DU3UUECKUX HArpy3Kax, cepialeOucHue, mepedou B paboTe cephia, OTCKH
HIDKHUX KOHEYHOCTeH M nia. B TpuanaruneTneM Bo3pacte ObUI IMarHOCTHPOBAH caxapHbIil nuaber 2 Tura,
B TEUSHHE TIOCIIEAHUX 7 JIeT 1uabeT MHCYJIMHO3aBUCHMBIH, TeUeHHe O0JIEe3HHU TDKEOe, C TIOMOIIBIO TepaIuu
HE yJIaeTcs AOCTUYb IeJIEBOTO YPOBHSA INIOKO3BI. ITalMeHT Takxke cTpajaeT ICCEHIMAIbHOMN HIepTeH3nel B
teuenue 10 yer. B Bo3pacte 37 nmer 0osbHO# mepeHec Q-mo3uTHUBHBIA HMHGbApKT MHOKapna. Yepes roj
pa3BuwiCs MOBTOPHBIM HMH(papkT MUOKapaa. CeMmelHbI aHaMHE3 OTATOLICH IO JIMHUU OTLA pPa3BUTHEM
aTepOCKIIepO3a U CepACYHO-COCYUCTHIX 3a00JIeBaHMM, a Takke JuabeToM 2 TuMa B MOJIOJOM Bo3pacre. B
abOPaTOPHBIX HCCIENOBAHUSAX OOHAPY)KEHBI 3HAYUTENILHBIN XWJIe3 CHIBOPOTKM HATOMIaK (OOIHN YpOBEHD
xoyectepuHa 17,75 MMOJIB/J, JUMOMPOTEUAB OYCHb HHU3KOW IJIOTHOCTH 3,41 MMOJB/J, JIMNOMPOTCHIBI
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 auarHo3: «CemelHas
KoMOuHHpoBaHHas rTunepiunuaeMus (tun 2B mo @peapukcony). OcCTpblif KOPOHApHBIM CHHAPOM:
HecrabuibHass cteHokapnaust 1IB. Tloctundapkrhbiii (Q-no3utuBHBIN uHbapkT Muokapaa 2014, 2015)
Kapauockiepo3. JDcceHnuanbHas runeptensus III cramum I cremenu. CepaeuHass HEIOCTaTOYHOCThH C
CHUCTOJIMYECKOH M IHACTOIHYECKON quchyHKIMEH 1eBoro xenyaouka, B 36 %. 111 ¢hyHKInoHAIBHBIH Ki1ace
NYHA. Cragus D AHA. KapamoBackymnspHeii puck 4 (oueHb BbIcokmid). CaxapHblii amaber 2 Twia,
MHCYJIMHO3aBUCHUMBIH, Tsxenoe TeueHne. HeankorospHas >kupoBasi 0O0JIe3Hb IE€YEHH, 2 CTENEHHU. Y3JIO0BOH
300 1 cremeHu, SyTHPEOHIHOE COCTOsIHUE». JIeueHne NaHHOro MalueHTa BKIYaio MoaudHkanuio odpasa
JKU3HH ¥ BBICOKHE J03bl THIIOIMITHIACMUYECKUX MPEMapaToB: po3yBacTaTuH U xoauHopeHopubOpar. K
COJKaJICHHIO, IIEJIEBBIE YPOBHU XOJIECTEpPHHA WM TPHUINIMLEPHUIOB HE OBUIM JOCTUTHYTHI — MHWHUMAJIBHBIN
YpOBEHb 0011Iero xoJiecTepruHa cocTaBmil 12,29 mmons/i, a TpuraunepunaoB — 41,48 MmMounb/n. OnieHka pucka,
ocHoBanHas Ha mkaire SCORE, xotopast mpuMmeHseTcs B 00Ieil HOMyJ sy, 3HAYNTEIFHO HEIOOIEHUBAET
pEANBHBI PHUCK CEePAEYHO-COCYIUCTOH CMEpPTHOCTH Y TMAalueHTa ¢ CEeMEHHOW KOMOWHWPOBAaHHOM
runepiunuaemuei. CoueTaHue 4pe3BBIYaifHO BRICOKOTO YPOBHS XOJIECTEpHHA U CaxapHOTro amabera 2 THUMa
3HAYUTEIBHO OTATONIAET TeUSHHE APYT JIPYTa, TI0 CPAaBHEHUIO C M30IMPOBAHHBIMH MTATOJIOTHAMHU.

K/TIOYEBBIE CJIOBA: nucnunmueMmusi, ceMeliHas KOMOWHHPOBaHHAs TUIEPIUNHUACMHS, CEpACUHO-
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.

HeocnopumpiM ocTaeTcs (akT MOBBILICHHOIO PHCKA CEPJECYHO-COCYANUCTHIX OCIOKHEHHH y MalMeHTOB C
aprepuanbHOi TunepreHsueid. B 10-20 % cmydaeB NpUUMHY NOBBILICHHOTO apTEPHATIBHOTO JABICHUS
BO3MOXKHO ONpEAENNTh. JTO, TaK HA3bIBacMble, BTOPHUYHBIC (DOPMBI apTepHaTbHONW THUIEPTEH3HH, CPEIOH
KOTOpBIX 110 20 % CBsA3aHBI C COCYIUCTON MAaTOJIOTHEH MoueK (Ba3opeHanbHas TunepreHsus). HegocraTounas
3¢ GEeKTUBHOCTP MEAMKAMEHTO3HOW TEpanuy AAHHOM TMIEPTEH3UH MNPENONpeneInia NHBA3UBHYIO TaKTHKY
JEYECHUs] C WCIOJIb30BAHMEM METAJUIMUECKUX M IDIACTHKOBBIX KOHCTPYKIHMH, PACIIMPSIOMNX IIPOCBET
CYXKEHHOTO ydJacTKa cocyna. Llempio maHHOW cTaTbu SBHJIOCH HAOJIOACHHE KIMHUYECKOTO TEUYEHHUS
Ba30pPCHAIBHON THIICPTCH3WH W ONpENCIICHHE TaKTHKH JICYEHHS B OTIAAJICHHOM IEpUOAE IIOCIE paHee
MPOBEICHHOTO CTCHTUPOBAHMS IIOYCUHBIX apTEePHH.
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Cpenu Hamnbojee yacThIX NpUYMH cTeHo3a 1A
3HauMTCcsl  atepockiepo3  (mo  90%) wm

HeonnokpatHo Obita Joka3aHa mpsimas — (puOpomyckymspras auciuiasus (1o 10 %) [4].
B3aUMOCBSI3b MEXKAY YpOBHEM apTepuaibHOro  CBOeBpEeMEHHas JMATHOCTHKA M KOPPEKIHS

BCTYIIJIEHHUE

naBieHud (AJl) 1 pUCKOM pa3BUTHS CEPIEYHO -  BBISIBIIEHHOTO CTEHO3a 0OecrednBaeT HOpMalu-
cocyaucteix cobbituii [1,2]. CrpemurenbHoe  3amuio ypoBHS AJl U MpenynpexaaeT pa3BUTHE
pasBUTHE METO/I0B AUATHOCTUKHU apTEepUAIbHON  CEepIAeUHO-COCYIAMCTBIX 170171 MOYEYHBIX

runepteH3ud (Al') 3HAYUTENBPHO TOBNHAJIO HA  OCIOXHEHWH. B Hacrosiee BpemMs ¢ 3TOH
MOKAa3aTeNd  PacIpOCTPaHEHHOCTH 3TOTO0  UENhI0 aKTUBHO MPUMEHSETCS] aHTUOTUIACTHKA B
3a00JIeBaHus, B TO K€ BpEMsl HEJIOCTATOYHAS  COYETAHWU CO CTEHTUPOBAHHEM IOPaKEHHOU
MPUBEP)KEHHOCTh ~ MAIlMEHTOB K JIEYEHHWIO  apTepuu [6].

mpUBeIa K  YBEIWYEHUIO  IOKa3zaTelei Ho 40 % ciy4aeB CyIIecTByeT BEpOSTHOCTH
uHBAMU3amu U cMmeptHocTd [3]. o 5%  pecTeHO3MpOBaHWs BHYTPH CTEHTA, YTO MMEET
CIIy4aeB CpE/H JIMI[ C MOBBIIICHHBIM YPOBHEM  0oJiee arpecCMBHOE TEUCHHE B CpPaBHEHUHM C
Al u 1o 20 % — cpenu BropuuHbeix Gopm Al,  HaTHBHBIM cocyAuCTHIM mopaxenuem [7]. K
MIPEJICTAaBIEHbl Ba3OPEHAJbHON THIEpTeH3Wel  Hambojiee YacThiM TPUYMHAM  PECcTeHO3a

(BI') — cumnromarudeckord AI, MOpPQONOTH-  OTHOCAT OKKIIO3MOHHOE TIOpa)KCHHE COCYyJa,
YeCKMM  CcyOCTpaTOM  KOTOpPOM  sIBJISIETCS  caxapHBIH nuader, YKEHCKUI 11071,
reMOAMHa-MHUYECKM 3HAauuMBIA cTeHo3 (50—  ucnosibp3oBaHME [UIMHHBIX M MIPOBOJIOYHBIX

70 %) nmoueunoii aprepuu (I1A), npuBoAAIMiA K CTEHTOB. SIBISSICH MHOPOIHBIM TEJIOM, CTEHT
WIIEMHYECKOMY  MOBPEXKICHUIO  TOYEYHOH  CHOCOOCTBYET  PAa3BUTUIO  BOCHAINTEIHHOMN
TKaHH C TIOCIEAYIONme aKTHUBallMell pEeHWH-  PEeaKIiH, KOTopas, B CBOIO O4Yepeqb, CIIOCOOHA
aHTHOTCH3MH-aIBIOCTEPOHOBON CHCTEMBI [4, BBI3BaTh  CTEHO3  apTepUH  BCIEICTBHE
5]. IBycrtoponnee mopaxenwe ITA accommu-  mponudeparyn KIICTOK, BBICTHITAFOTIIIX
pOBaHO CO  3JIOKAQYECTBCHHBIM TEYCHHEM  BHYTPCHHIOI IIOBEPXHOCTh CTeHTa [0, 7].
3aboneBanus (mo 30 % cmywaeB cpemu BI). [Tosienenue B 2003 1. CTEHTOB C MOJIUMEPHBIM
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mokpeitaeM (DES — drug-eluting stent), a Taxke
0moabcopOMpyeMBIX ~ CTEHTOB  IO3BOJMIO
YCTPaHUTh HM30BITOYHYIO PEAKLUHUIO COCyAa Ha
CTCHT U JOOWTHCS CYIIECTBEHHOTO Tporpecca B
00pbOE CO CTEHO30M M PECTEHO3UPOBAaHUEM [8§].

KJIUHUYECKUM CIOYUA

Kenmuna, 1957 r.p., O6bUTa TOCIATATN3HU-
poBaHa B Kapauonoruueckoe oraenenue (KO) ¢
KanmodaMM Ha TOCTOSHHOE OIIyLICHUE Iepe-
0oeB B paboTe cep/ia, IPUCTYIIbl YYaIICHHOTO
cep/ieOreHus, OTCYHOCTh HWKHUX KOHeEd-
HOCTEW JIO YpOBHS KOJICH, TOJIOBHBIC 00U,
JIOKAJTM30BaHHBIC MPEUMYIIIECTBEHHO B 3aThI-
JIOYHOM 00JaCTH, CBS3aHHBIE C KoJicOaHHEM
uudp A/l B TeueHue CyToK.

Anamue3 0oJie3nn. Cautaer ce0st 60IBpHON
¢ 2011 roma, xorma Ha (hOHE MOSBUBIIUXCS
YacThIX TOJOBHBIX OOJICH CTalld OMPENENIThCS
CcTa0MIBHO BBICOKHE Tokasarenn AJl (Makcw-
ManbHo 180/110 MM pr. c1.). OOcnenoBanach
aMOynaTOpHO, JWAarHOCTUPOBaHA THIEPTOHU-
yeckass Oone3nb. CucTeMaTHUYeCKHH TpUeM
PEKOMEHIIOBAHHOTO ~ JICUCHHS  HE  OKazal
CTOWKOTO TonoxutensHoro 3¢dexra. C 2014
rojia cTaja OIllylaTh NPUCTYIBI CepaIcOneHHUS,
nepeboeB B paboTe cep/ilia, BOZHUKAMOIIUE 0e3
BUAMMOW mpwyuHbL. [lpum  amOymaTtopHOM
obcnenoBanuu (Xonrep-OKI') ObLIO BBISBICHO
MAaTOJIOTUYECKOE KOJMUYECTBO IKEITYAOUKOBBIX
skcTpacucton (PKD) mo Tumy OureMuHuH

(bomee 22 THICAY B TEYCHHE CYTOK). B
MOCJEAYIoneM HEOJHOKPATHO  IMPOBOJUMOE
CTallMOHAPHOE JieyeHne c HEIBI0

noobcienoBaHusi W ToAOOpa ONTUMAIILHOTO
MEIMKaMEHTO3HOI0  JIeueHHs  He  JaBajl
CTOMKOro NoJjoxuresbHoro 3¢gdexra. C HOSOPs
2015r. OonbHas crama 3ameyaTb MOSBJICHUE
OTEKOB HIKHHX KOHEYHOCTEH B TeUeHHWE IHS,
crabmibHoe moBbimeHue mupp AJ] (max mo
250/120 MM pT. cT.), B CBSI3H € 4eM B (peBpaiie
2016 T. NOBTOPHO ObLIAa TOCIHMTAIN3UPOBAHA B

KO, rme 03.03.2016r. npu mnpoBeneHUH
KopoHaporpaduu BUAUMBIX MPU3HAKOB
aTepockiiepo3a He 0OHapyKeHO, TOrAa Ke HpH
aHruorpapuu ITA ObL1a BBIABJICHA

KPUTHUYECKass CYOOKKIIIO3USI YCThsl MPaBOM M
neBoit IIA. BGbINIONHEHO  CTEHTUPOBAHHUE:
cnpaBa creHtom LIBERTE 5-16 MM, cneBa
creatom HIPPOCAMPUS 6-20 mm. [locne
BBIMIICKM  TIAIIUEHTKE OBUI  PEeKOMEHIOBaH
MpUEM THUIIOTCH3WBHBIX CpeacTB (HUDETUTTHH
40 mr 2 pasa B aeHb, Banbcakop 80 Mr 2 pasa B
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neHb, Owucompomon 10mr 1 pa3 B [1eHb,
KJIONUAOTPEb 75 MI' B CYTKH, pPO3yBacTaTUH
20 Mr B cyTkH, manTtompaszon 20 Mr 2 pasa B
JeHb), Ha (OHE Yero OTMEYaJoCh YIydllIeHHE
cocTosiHUsl B BHAe crabmnuzammu Al Ha
ypoBHe 140/80 MM pT. CT., OTCYTCTBHSI OTEKOB.
B nanpHeiimeM Ha QoHE MPOBOAMMOU
aMOymaTOpHOM Tepamuu UYyBCTBOBasa ce0s
OTHOCHUTENBHO YAOBIETBOPUTENBHO. C OKTAOPS
2018 r. 06e3 BUAMMON MNPUYHMHBI COCTOSHUC
BHOBb YXYALIMJIOCH: MOSBWINCH ajloOBI Ha
cepaneduenre Ha (ouHe moBbImeHus dp AJl,
OTEYHOCTh HIDKHMX KOHEYHOCTEH B TedeHHe
mas. 01.11.2018 ypoBens A/l pe3ko moBbICHICS
10 180/120 MM pT. CT., B CBSI3U C Y€M yPTEeHTHO
¢ gumarHo3oMm:  ['uneproHudeckuil — Kpu3
(HEOCNOXXKHEHHOE TeUueHHe), MalMeHTKa Oblia
rocrimtanmsupoBana B KO mnms  mooOGceneno-
BaHUs U JICUCHUSL.

AnaMHe3 ku3HH. HHpeKkunoHHBIE U
XpOHUYECKHE 3a00JIeBaHUs, a TaKkKe aJuiep-
THYECKYI0 pEaKLHUI0 U BPEAHBIE IIPUBBIYKH
nanuenTtka otpunaiga. B 2014 r. Ilpoome-
pUpOBaHA IO TOBOAY TIPBDKU MEXKIIO3BOHOY-
HOTO JIICKa MOSCHUYHOTO oTaena
no3BoHOYHMKA. HaciencreeHHble 3a00j1eBaHuUs
HE YCTaHOBJIEHBI. | MHEKOJIOTMYECKUI aHAMHES:

ponsl 1 €CTECTBCHHBIM MyTeM, oe3
ocloxHeHni. MeHomay3a ¢ 48 jer, KiIuMak-
TEPUICCKUHT MEepUO/T npoTeKal 0e3

O0COOCHHOCTEW. AJUIeprHYecKHil aHaMHe3: He
OTSTOLIEH.

Oo0bexTuBHBINA 0cMoTp. Ocoboe BHUMAaHUE
oOpalano: TUIEPeMHUs JIMLA, HHBEKIHUPO-
BAaHHOCTH CKJIEp OOOWX TJa3, OXKUpPEHHE C
pacmpenesieHHeM IOJKOKHO-)KUPOBOM  KJIET-
yaTku 1o abmomuwHambHOMy Tuny (MMT -
28,7 Kr/M%,  OKpYXHOCTb  TaJlMH 92 cm),
[IaCTO3HOCTh HW)XHHUX KOHeuHocTeil. Ilpum
[epKyccuu o0jacTd cepAua OIpenessuIoch
pacmupeHnue TpaHHIL OTHOCHUTENLHON
CepACYHOM TymocTH B momepeynuke. llpu
ayCKyJbTalluU Cceplua: apuTMHYHAs cepieyHast
nesTenbHOCTh, akueHT |l Tona Ha aopre,
CHCTOITMYECKHU IIyM Ha Bepxylike cepaua. AJl
Ha oOeux pykax 180/100 mm pr.ct. (Ha ¢oHe
MpreMa rUIOTeH3UBHON TepaIi).

JlabopaToOpHO-MHCTPYMEHTAJIbHOE
o0cienoBanne. B cranmoHape malMeHTKe
OBUIO TPOBEACHO CTaHIAPTHOE OOCIeIOBaHUE,
B TOM  4YHCJI€  TIOBTOpHas  IIOY€YHAas
aHTHOTpagusL. BrsaBiieHHbIE U3MEHEHUS
OTpa)XCHBI B TAOJIHIIE.
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Tabnuma

PeByJIBTaTLl HaﬁOpaTOpHO-HHCprMeHTaJII)HOFO OﬁcHeHOBaHI/Iﬂ

Iloka3arenn PesyabTar Hopma
Ccod 20 MM/q 2-15 MM/
Bazogusr 1,3% 0-10%

eraTI/IHI/IH I1JIa3MBbI

83 MxMoIIB/n

44-80 MKMOJIB/I

OOwwmit xonecTepuH

12,11 MmMomnb/n

<'5,2 MMOJIB/TT

XC JITOHIT 3,46 MMOJIB/IT < 1,0 MmoITB/T
XC JIITHIT 7,51 MMOaB/1 < 3,5 MMOJIB/TT
XC JIIIBII 1,13 Mmmons/a > 0,9 MMOIB/T

Tpurmumnepuass 7,70 MMOIB/1T < 2,3 MMOJIB/T
;Oe;%)i?{féi}ii 9,71 MMOIB/1I < 3,0 MMOIB/T

CKOpOCTh KITyOOIKOBOIH
(unpTpanun

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

72 mu/mun/1,73kB. M

OKT

PutMm cunycoBslii, npaBuiibHbId. OTknoHeHne DOC BieBo. [IpuszHaku
runepTpodhuu MUOKapa B 001aCTH Meperopoaku jJeoro xenymouka (JIXK).

YCC: 86 yn/mMuun

Xontep-OKI'

Ha ¢one cunycosoro purma ¢ YCC ot 53 o 89 yn/muH HabIr01a)1uCh
onuHounsie XKD — Bcero: 8155 (665 B wac), queM: 6941 (431 B yac), HOUBIO:
1214 (91 B yac). OnMHOYHbIE HAJKEITYIOUKOBBIE 3KCTPACUCTONBI — THEM: 2
(menee 1 B yac). Mmemuyeckre u3MeHeHUs cerMeHTa ST He BBISBJICHBI

9x0KI"

CxiepoTHdecKoe U3MEHEHNe KIIaaHHOTo anmapara cepaua. ['nuneprpodus
muokapaa JIK o koHnenTpudaeckomy tumy. [Ipu3Haky NOBBILICHUS
Juractonnyeckuii sxectkocTr creHok JOK. Tlokazates cokpaTUMOCTH MHOKapa
u HacocHoi Gpynkumu JIXK coxpanensl, PB= 69% (55-78 %).

Y3U opraHos OpronrHoit

e [lpaBas nouka:

L4 PaSMGpLI IIOYCK:

TOJIOCTH U -nnuHa 93,2 mm, mwupuHa 38,7 MM Hmuna 100-120 MM
3a0pIOIIMHHOTO -MapeHX1Ma: THIIEPIXOTeHHasl, TOIIUHA CIIOs upuna 50-60 Mm
POCTPAHCTBA 7,5-10,1 mm o Tommuna ciost
-rpaaueHT aasieHus B [1A 2,4 MM pT.cT. MapeHXUMBI:
o JleBast mouka: 18-25 mm
-nmuHa 121,2 MM, mmmpuHa 57,2 Mm e DXOTNeHHOCTh: OJHOPOIHAS
-IapeHXMMa: TUIIEPIXOTeHHAsI, TOJIIHA CIIOS ePazmMep yalIeyHo-
12,9-13,5 mm JIOXaHOYHOM CUCTEMBIL: 10
-rpaauenT aasneHus I1A 13,1 mm pr.cT. 10 MM
-KaJIMKOAKTa3us (damedku 16,2—18 mm)
e Mukpokaibyie3 00ernx noyex
o [Ipu3HaKU CTEHOTHUYECKOTO NOTOKA MO JIEBOI
ITA Ha ypoBHE CTE€HTa
Pectenos B crente npasoii ITA 1o yposua 80 %
Awnruorpadus ITA .

Crent B neBoit [1A npoxonum

Koncynpranus
PexomMeH10BaHA CTEHTOILUIACTHKA C BO3MOXKHBIM CTEHTUPOBAHHEM «CTEHT B

SH/I0BACKYJSPHOTO
crea™» DES
XUpypra

OxoHYaTeIbHBIH AHArHo3.

OCHOBHOII:

BropuyHas BazopeHanbHas apTepHajibHas T'H-
neprensus |l craguu, 3 crenenu. ['uneprpodus
MHOKap/ia JeBOTo XenyJdouka. J[ByXCTOpOHHUI
CTEHO3 (KpUTHYECKass CYOOKKIIIO3HS) TIOYCUHBIX
aprepuii (anruorpadus 03.03.2016). CreHn-
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thupoBanue moyeuyHbix aprepuit (03.03.2016):
cnpaBa creHToM TAXUS LIBERTE 5-16 mwm,
cineBa crentom HIPPOCAMPUS Medtronic 6—
20 mm. KoponapHoe pyciao 06e3 BHAUMBIX
IPU3HAKOB aTepocKiiepo3a (KopoHaporpadus
03.03.2016).  Pecreno3  creHTa  mpaBoOit



nmouewyHoit aprepum no 80 % (anrmorpadus
15.11.2018). XKemymodkoBas 3KCTPACUCTONHS 2
rpagauun no Jlayny-Bonedy-Paitsny. ['mmep-

mumunemusa  1Ib-111 tuma. OueHp BBICOKUIT
KapAMOBaCKYJISApHBIA  pUCK.  OCIIOKHEHUE!
T'mnepronndyecknid  kpu3  (HEOCIOKHEHHOE

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

Jleuenne B cTalUOHApe: TEPUHAOIPHUI
10 mr + Ouconponona Qymapar 5 wmr, Topa-
CEeMHJ] 5 MI' — YTPOM; aMHOJapoHa THIPOXJO-
pux 100 mMr 2 pasa B [€Hb, NCPHHIOMIPHII
5 Mr + unpanamug 1,25 mr + amitogunuH S5 wmr,
aneTwIcaIiuuioBas kuciora 150 mr + maraus
runpokcus 30 Mr — BedyepoM; pPO3yBacTaTUH
20 Mr Ha HOYB;, KapAUOAPTMHUH 5 MII B/B
KarejabHO, MarHus cynbdar 5 mi + L-mu3uHa
3CIUHAT SMJI B/B KaIleJIBHO.

OBCYXJIEHHUE

Jebror 3aboneBanus 1mocie 50 et co
CTaOMIILHO BBICOKMX (P A/l mpu oTCyTCTBUH
XapaKTepHOTO IIOCTENEHHOIO0 HpPOrpeccHpo-
BaHuss Al, a TakKe PE3UCTEHTHOCTh K
CTaHJApTHON aHTUTMIIEPTEH3UBHON TepaIruu
SIBJISIFOTCS. THITMYHBIMU TPH3HAKAMH BTOPHYHOMN

Al' [4,59]. B cmomcok 00s3aTenbHOIO
o0cieIoBaHHS TaKMX MAlMEHTOB JOJDKEH OBITh
BKIIIOYEH  aHAlM3  YPOBHSI B KpPOBH
JNIEKTPOJIUTOB  (KaKk MpaBWIIO, XapakTepHa
THUIOKAIMEMHS, TUIOHATPUEMUs), PCHUHA,
Kp€aTuHHHA; HCCJICIOBAHUC B MOUYC YPOBHA
b6enka [5]. Cpeam  UHCTPYMEHTAIBHOTO
oOcnenoBanust  Hamboiee  JOCTYNHBIM U
JIOCTATOYHO UH(POPMATHBHBIM SIBIISICTCS
JYTUTEKCHAs JIOTITLIEPOYIbTPACOHOTpadUst

nmouek (pa3HHIla MeXay JIUHAMH MOoYeK Ooliee
15MM  sBISETCS MATOTHOMOHWYHBIM IS
BazopenansHOU Al). Ilpn Hamuumm TexHU4ec-
KUX BO3MOXXHOCTEH YUPEKICHUS, MPOBOTUTCS
MarHMTHO-PE30HAHCHAs aHTHOTrpadus, MyJIbTH-
criupanbHas —~ KOMIbIOTEpHass  ToMmorpadus,
BHyTpHapTepuaibHas  mudpoBas  cyOTpak-
UOHHass aHTHorpadus. «30J0THIM CTaHIAP-
TOM)» TMaTHOCTHKY CTEHO3a SIBJISICTCS] OpIoTTHAs
anruorpadus [1A, x mpenmMy-1iecTBaM KOTOpOit
OTHOCAT BO3MOXKHOCTh BHU3yaJIM3allUM pe3epBa
MOYEYHOT0  pycla €  OJHOBPEMEHHBIM
MpoBeeHUEM aHruomnactuku [4,5,10].

B oTHOMIEHNN MEeTMKaMEHTO3HOM Tepanuu y
MalKeHToB C Ba3zopeHanbHOM Al pexkomeH-
JIoBaH mpuem: uHruOutopoB AIID, anrtaro-
HUCTOB perenTopoB anruoteHsuHa Il (B cmyuae
onHocTOopoHHero mopaxkenus I1A); B-agpeHo-
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6J'IOKaTOpOB, AHTaroHuCTOB KaJIbIITCBBIX
KaHaJIOB, BO3MOXXHO HAa3HA4YC€HHUC IIPEIiapaToB
HCHTPAJIBHOI'O I[eﬁCTBHH, ANYPCTUKOB

[5,10,11]. IIpu aTepOCKIECPOTUUECKOM TEHE3E
BazopeHaNbHOM Al' 00s3aTeNbHBIM SIBJISCTCS
Ha3HA4YCHHWE TUIOIUIHACMUYECKON TEepanuu C
aHTUarperaHTHBIMHA IIpenapatamu [11,12].

Ompenensromeld TaKTUKOW  JICUCHHUS B
OTHOUICHWW JaHHOH MAalWeHTKH 10 TIOBOIY
BBISIBJICHHOTO CcTeHo3a mpaBoit [IA mo 80 %,
CTaJIO MPOBEICHUE TIOBTOPHOTO CTEHTHPOBAHUS
C MCITOIB30BaHneM moauMepHoro crerra (DES)
METOJIOM «CTEHT B CTEHT).

N3 HeMenWKaMEHTO3HBIX  MEpPONMPUITHI
PEKOMEH/IOBAHO: CHIDKCHHE MacChl — Teda,
cOONIIOJIcHNE  HHU3KOKAJIOPUHHON  IHETHl ¢
OrpaHUYEHHEM JKUPHBIX, XapeHbIX Oroa, a
TakKe TMPOAYKTOB OOTaThIX  YTIIEBOAAMH,
YBENWYEHNE B PaIllMOHE TOTPEOJICHUS 3J1aKOB,
OBOIIHBIX W PBIOHBIX ONIOJ; OTrpaHUYCHUE
notpedyueHust conu 1o 1,5 r/CyTKH, ®KHIKOCTH
mo 1,0-1,5 y/cyTku; HOpMallM3anus pPeKUMa
Tpyla W OTIbIXa; IOCTOSHHBIE (U3NIECKUE
Harpy3kd yMEpeHHOW WHTEHCHUBHOCTH TIOJ
koHTposieM yposas AJl, mynsca [5,12].

BBIBO/IbI

JlaHHBIM KIMHUYECKHMH cilydail JEMOHCTpU-
pyeT HEOOXOIUMOCTh NPOBEJCHHST CKPUHHH-TA
KaTeropuy MalUeHTOB C PE3HCTEHTHOCTBIO K
CTaHJAapTHOM TMIOTEH3MBHOW Tepanmuu Ha
HaJIW4YUE BTOPHUYHOM apTepHaIbHON rumep-
TeH3un [9]. PaHHIS AMarHOCTHKAa M CBOEBpE-
MEHHO€ TPHUMEHEHHWE WHBA3UBHBIX METOIHUK
peKaHaNu3alMy MOYEYHBIX COCYI0B 3HAUUTENb-
HO yNyYlIaeT KayecTBO >KU3HU OOJBHBIX C
BA30pEHAJILHON apTEepUAIbHON THIIEPTEH3UEH,
OJTHOBPEMEHHO TIOBBIIIAS INAHCHI ITOJIHOTO
MIPEeKpalIeHus] TprueMa aHTUTHIEePTEH3WBHBIX
MIperapaToB. YUUTHIBas BHICOKYIO BEPOSTHOCTh
PECTEeHO3MPOBAaHUSI CTEHTHUPOBAHHBIX COCYZOB,
MepBUYHAs MPOQUIAKTHKA BOSHUKHOBEHUS pe-
CTEHO3a  BKJIIOYACT: aJEKBAaTHYIO  OLEHKY
(akTOpOB pHCKA Yy KOHKPETHOTO IallMeHTa,
ucnonb3oBanne DES wim OGuonerpaaupyeMbix
CTeHTOB, JWCIIaHCEpHOEe HaOJIoAeHHEe 3a
MAIMEeHTOM B TIOCJICOTEPAIIHIOHHOM TEPHUOE C
cOONIIOZICHHEM  PEKOMEHAauud, B  YHCIe
KOTOPBIX PErYJISPHBIM NMPHUEM J€3arperaHTHBIX
U TUNONMIUAEMHUYECKUX  JIEKAPCTBEHHBIX
CPEJCTB, KOHTPOJIb YPOBHA AJl u
MPOXOJUMOCTH 30HBI PEKOHCTPYKLIUU APTEPUU
METOJIOM Y3, MarHUTHO-PE30HAHCHOMN
auruorpadu M JAPYTHX  HEHHBa3HMBHBIX
METOJIOB IMarHocTuku [13].


https://www.obozrevatel.com/health/lekarstva/indapamid.htm
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PECTEHO3 CTEHTA Y HALIEHTA 3 BASOPEHAJIBHOIO
APTEPIAJIbHOM I'IEPTEH3IEIO

I'nasamcovkux T. C., llon 1. B., Oxpsamxkina O. O.

HesanepeynuM 3anumiaeTbest GpakT MiABUICHOTO PH3HMKY CEpLEBO-CYIMHHHX YCKJIAIHEHb y IALI€HTIB 3
aprepianbpHoOro rineprensieo. Y 10-20 % BumaakiB NpUYUHY MiABHIIEHOTO apTepiadbHOTO THCKY MOKIHBO
Bu3HauuTH. lle, Tak 3BaHi, BropuHHi hopmu apTepianbHOi rimeprensii, cepen saxkux o 20 % moB's3aHi i3
CYIUHHOIO TATOJIOTi€I0 HUPOK (BazopeHalbHa TimepreH3is). HemoctaTHsS €QEeKTHBHICTP MEAMKAMEHTO3HOI
Teparii JaHoi popMH TinmepTeH3ii BU3HAYMIIA iHBa3HMBHY TAKTHKY JIIKYBaHHS 3 BUKOPHUCTAHHSIM METAICBUX i
IIACTHKOBUX KOHCTPYKLIH, SKi PO3LIMPIOIOTE MPOCBIT 3BYKEHOT TUITHKU CyIHHH.

MeTor0 naHOI CTAaTTi CTallo0 CIOCTEPEKCHHS KIIHIYHOTO Tepediry Ba3opeHaNbHOI TimepTeHsil Ta
BU3HAUYCHHS TaKTHKH JIIKyBaHHS y BiJJaJICHOMY HepioJi Micisl paHille MPOBEICHOIO CTEHTYBAaHHS HUPKOBUX
apTepii.

K/TIO490BI CJIOBA: Ba3opeHaIbHA TIIEPTEH31s, CTCHTYBaHHS, PECTEHO3
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STANT RESTENOSIS IN A PATIENT WITH VAZORENAL
ARTERIAL HYPERTENSION

Hlavatskykh 7. S., Shop I. V., Okhryamkina 0. O.

The fact that there is an increased risk of cardiovascular complications in patients with arterial
hypertension remains undeniable. In 10-20 % of cases, the cause of high blood pressure can be determined.
These are the so-called secondary forms of hypertension, among which up to 20 % are associated with
vascular pathology of the kidneys (renovascular hypertension). The lack of effectiveness of drug therapy of
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this form of hypertension determined the invasive treatment tactics using metal and plastic structures that
expand the lumen of the narrowed portion of the vessel. 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.

KEY WORDS: renovascular hypertension, stenting, restenosis

INFORMATION ABOUT AUTHORS

Hlavatskikh Tatyana S., Assistant of the Department of Internal Medicine, Medical Faculty, V. N. Karazin Kharkiv
National University, 6, Svoboda pl., Kharkiv, Ukraine, 61022, e-mail: tsglavatskih@gmail.com, https://orcid.org/0000-
0001-8368-1363

Shop Irina V., PhD, Associate Professor, Department of Internal Medicine, Medical Faculty, V. N. Karazin Kharkiv
National University, Svoboda, 6, Kharkiv, Ukraine, 61022,

e-mail: anyri.sh@gmail.com, https://orcid.org/0000-0002-2027-3335

Okhryamkina Olena.O., doctor of cardiology department HL BT number 1 of the branch «TSOZ» PJSC «Ukrainian
Railwayy, 5, Balakireva per., Kharkov, Ukraine, 61103, e-mail: info_cchuz@ukr.net

96



Series «Mediciney. Issue 37

UDC 616.5-004.1: 616.72-002-031.13: 616-097: 616.329-002

DIFFICULTIES IN SYSTEMIC SCLEROSIS DIAGNOSIS ON THE
EXAMPLE OF CLINICAL CASE

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

A clinical case of middle-age female patient diagnosed with systemic sclerosis with lesions of skin, joints,
vessels, gastrointestinal and respiratory systems. The disease manifested with Raynaud phenomenon, due to
this patient was consulted by different specialists but the diagnosis of systemic sclerosis was made 5 years
after its onset. This clinical case illustrates the features of the clinical course of systemic sclerosis and

difficulties in timely diagnosis of this disease.
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INTRODUCTION

Systemic sclerosis (SSc) is a rare chronic
systemic disease of the connective tissue,
presenting with generalized microangiopathy,
immune dysregulation and fibrosis of skin and
internal organs [1]. Features of SSc are high
level of patient-to-patient clinical variability,
multiple organ lesions and a progressive course
leading to disability. The incidence of SSc
varies from 2.3 to 10 people per 1 million. SSc
usually appears in women aged 30-40 years
with a female-to-male ratio of 3-6:1[2].
Etiology of SSc is not known. Pathogenesis of
SSc is associated with excessive fibrosis,
impaired microcirculation and the immune
system dysregulation. An imbalance of cellular
and humoral immunity is characteristic of SSc,
leading to the activation of the synthesis of
interleukins 1L-1, I1L-4, 1L-6 and specific
antinuclear antibodies (anticentromere antibo-
dies, anti-Scl-70), antibodies to endothelium
and connective tissue [3]. The main forms of
systemic sclerosis are [3, 4]:

1. Diffuse systemic sclerosis(dSSc)
involves skin thickening of the trunk and the
extremities proximal to the elbows and knees
besides involvement of the face;

© Golubkina E. O., Silenko I. Y.,
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2. Limited systemic sclerosis (ISSc)
affects areas distal to the elbows and knees and
also may involve the face and neck;

3. Systemic sclerosis sine scleroderma
(ssSSc) — there is internal organ involvement in
the absence of clinically apparent cutaneous
involvement;

The manifestation of SSc often begins with
Raynaud phenomenon (RP), which in 70 % of
cases is the first clinical sign of SSc [1, 4]. The
progression of RP leads to ischemic-trophic
disorders: the formation of ulcers, as well as
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].
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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.
Patient also noted episodes of painless
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
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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 Il
(generalized), subacute course, activity Il stage,
with damage to the skin (edema, induration),
blood vessels (Raynaud syndrome, stage lll
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
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 vyears 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
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
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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
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 - 4,0-9,010°%L); ESR -
17 mm/h (N — 2-15 mm/h); urinalysis — all
parameters within the normal range;

- Biochemical panel (fasting plasma
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 %;

- 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
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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,
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

Polyp of
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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;
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
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
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CKJAIHOCTI Y JIATHOCTHIII CACTEMHOI CKJIEPOJEPMII HA ITPUKJIA I
KJITHIYHOI'O BUITAAKY

T'onyokina €. 0., Cinenko L. 10., bpaxmoxamm X.

[IpencraBneHo KIiHIYHHNA BUMAJOK CHCTEMHOI CKIEPOAEPMIil 3 YpaXeHHSM IIKipH, CYTI00iB, CyIUH,
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KIIHIYHUI BHITAZOK UTIOCTPYE OCOOMMBOCTI KJIIHIYHOTO mMepediry cucTeMHOI CKIepoIepMii Ta CKIIaTHOCTI
CBOEYACHOI AIarHOCTUKH II6OTO 3aXBOPIOBAHHSI.
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PULMONARY EMBOLISM IN YOUNG AGE
Kulminskaya V., Makienko N., Shmidt O., Ivleva O.

One of the risk factors for pulmonary embolism is age (> 40 years). Lately, more and more cases of
thromboembolism occur at a young age that requires special attention in diagnosis and treatment. This clinical
case presents an example of thromboembolism at a young age, and also shows that 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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primary prevention of the development of this
INTRODUCTION pathology [7].

Pulmonary embolism (PE) in the practice of
a cardiologist remains a disease that requires CLINICAL CASE
timely diagnosis and treatment to prevent 33-year-old, male, a resident of the region.
patients’ disability and mortality [1].

The approximate frequency of pulmonary COMPLAINTS
embolism in Ukraine is 120-130 thousand Patient B., hospitalized in emergency order
cases per year [1] and tends to increase [2]. Itis  with complaints of pain in the right half of the
known that the incidence of pulmonary chest when breathing in, the pain intensified in
embolism in young people is significantly the evening; cough in the morning, with expect-
lower than in older [3, 4], while mortality at the  ration of blood streaks; body tempe-rature rise
age of 20-39 years is higher compared with  up to 37-38.5°C in the evening; shortness of
other age groups [4, 5]. According to sources  breath during normal physical exertion.

[4], in most cases the cause of pulmonary

embolism in a cohort of young patients is not ANAMNESIS MORBI
possible to establish. Some patients are Considers himself ill since 17.12.18, when
asymptomatic or clinical signs are nonspecific  after fracture of the right fibula the bone
due to the polymorphism of developing immobilization was performed, bed rest was
syndromes [6], which often leads to accidental =~ recommended. 30.12.18 — being at home, the
or late diagnosis of the pathology. patient felt compressive pain in right side of the

In clinical practice, there are some chest, shortness of breath, cough with expec-
difficulties in diagnosing PE in young people.  toration of viscous mucus with blood streaks.
This is not only due to non-specific clinical ~An ambulance was called, blood pressure (BP)
picture, requiring a differential approach, but  was measured and ECG was made. The patient
also to the lack of informative and accessible  was not hospitalized.
diagnostic method and recommendations for the
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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
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

Lin:DCM/IdID
0
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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 blood 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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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.

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.
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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
thorough examination in order to prevent
complications.

According to [11], antiphospholipid
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.

To predict possible complications in patients
with pulmonary embolism in each individual
case it is necessary to take into account the
initial state of the patient and comorbidities [2,
4,10, 11].

CONCLUSION

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.
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TPOMBOEMBOJIIS1 IETEHEBOI APTEPii B MOJIOJOMY BIIII
Kynvmincoka B. 10., Maxienko H. B., IlImiom O. 0., Ieénesa O. O.

OpmauM 3 (pakTOpiB PU3NKY PO3BHTKY TpoMOoemOodii jmereHeBoi apTepii € Bik (> 40 pokiB). OcTaHHIM
4acoM 3YCTpi9aeThCsl BCe OUTBINE BHIAAKIB PO3BHUTKY TpPOMOOeMOOoIii B MONOAOMY Bili, IO BHMAarae
0COOJIBOI yBarW B JiarHOCTHUIN Ta JiKyBaHHI. JlaHWil KIIIHIYHUA BHUIANOK € TIPHUKIAZAOM TpoMOoemOoii B
MOJIOJJOMY BiIli, @ TAKOK CBIAYUTH IIPO T€, IO TOBTOTPHBAJIA IMMOOITI3aIlis Y MAIli€HTIB MOJIOJIOTO BIKY MOXKE
Oyt equHUM (hakTOpOoM pHU3UKY (popMyBaHHA TpoMOOeMOOIIii JereHeBoi apTepii. 3 METOI MPOTHO3YBaHHS
MOJKJIMBUX YCKIIAAHEHB Y MAIi€HTIB 3 TPOMOOEMOOITI€I0 JIeTeHEeBOi apTepii B KO)KHOMY KOHKPETHOMY BHITAAKY
HEOOXiHO BPaXOBYBATH IIOYATKOBHH CTAH MAIli€EHTA Ta CYIyTHI 3aXBOPIOBAHHS.

K/TIO490BI C/IOBA: TpoMboeM001tis IereHeBO1 apTepii, MOJIOIMIA BiK, yCKIaHECHHS
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TPOMBOSMBO.JIUA JETOYHON APTEPUU B MO.JIOJIOM BO3PACTE
Kynomunckaa B. 10., Maxuenko H. B., IlImuom E. IO., Henesa O. A.

OnHuM U3 GakTOpPOB pUCKA Pa3BUTHSI TPOMOOIMOOIINH JIETOUHOM apTepuH sBiseTcs Bo3pact (> 40 ser). B
TocJeqHee BpeMs BCTpedyaeTcs Bce OOoJbIlie CIydaeB pa3BUTHS TPoMO03IMOOIMH B MOJOIOM BO3pacTe, 4To
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