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NMHAYUUPOBAHHASA JEINMPECCUA B KOTI'OPTE KPbBIC ITOCPE-

CTBOM KOMMYHUMKALIUN

TpebyeTcst 6ombIe UCCIETOBAHMM, YTOOBI B TIOTHON Mepe MOHSThH CyTh (heHO-
MeHa MH(QEKIIMOHHO nenpeccu. HemonumaHnue 3Toro peHoMeHa 6epeT Havyaio B
OrPaHMYEHHOCTH JJAHHBIX. B HacTOsIIIEee BpeMsl HET METOJI0B MCCIIeJOBAHUS TPAHC-
MHUCCUBHOM aenpeccun. Takum oOpa3oM, MOHUMaHUE MEXaHU3MOB, BOBJICUEHHBIX
B IIPOLIECC 3apakeHUs, IPEJOTBPAILLCHUS, IIOJABJICHUS U JICUEHUsI, OCTACTCs 3ara-
koii. Hara mems 3akirrouanach B TOM, YTOOBI CO31aTh METO/I OIICHKU MH(PEKITHOHHOM

JIETIPECCUU Y KPBIC TOCPECTBOM KOMMYHUKAIMH.

IIpouecc MHAYKIUK ACTTPECCUN COCTOST U3 HEKOTOPBIX CTPECCOBBIX MEPOIPHSI-
TUH, OMUCAHHBIX B pasjeie MeTOAbl U MaTepuanbl. KpbIChl BBIMOIHSIN JTaHHBIE
BUJIBI ACSTEIBHOCTU B TEUSHUE IISITU HEJlellb, ITOCIIe Yero MX TeCTHPOBAIN Ha HAJIU-
yype JeTPECCUy Y MTOMOIIM aHann3a Ha apPUHHOCTH ¢ caxapo30ii. Kpeickl, koTo-
pBIe TPOIEMOHCTPUPOBAIIH ICIIPECCUBHOE ITOBEICHNE, HAXOUIINUCH B IPOCTPAHCTBE
€O 37I0POBBIMU B TE€YEHHE €llle IISITH He/lellb B cooTHOLeHuu 1 : 2. JIns noarBepx-
JIEHHsI Pe3ylbTATOB MbI IPOBEIU TECT Ha Caxapo3y, TECT ¢ OTKPBITHIM MPOCT-

PaHCTBOM U TECT C NPUHYANUTECIIbHBIM IINIABAHUEM B KOHIIC COKUTEIILCTBA.

© Honore Nkafor Shiyntum, Ruslan Kuts, Yulia Grinshpun et al., 2018

Clinical Anesthesiology & Intensive Care, N 2 (12), 2018



B HameM sKkcriepuMeHTe Mbl IIPOIEMOHCTPUPOBAIIH, KAK 340POBBIE KPBICHI CTa-
T MTHOUIIMPOBAHHBIMH, IIPOBE/ISI MHOT'O BPEMEHH B 3AMKHYTOM ITPOCTPAHCTBE C JIeTl-
PECCUBHBIMH KpbIcaMi. AHAJIOTMYHO, UH(HUIIMPOBAHHbBIE KPBICHI OKA3bIBAJIN 3aMET-
HOE TOJIOKUTEIIbHOE BO3/IEHICTBHE HA KPBIC B COCTOSIHUH Jienpeccuu. [IpuHumas Bo
BHUMAaHHE HEIOHOICHHBIN XapaKTep TecTa ¢ MIPUHYIUTEIbHBIM [UIABAHUEM Y KPBIC
C MOCTTPABMATUYECKHM PACCTPOMCTBOM, OoJiee eMKHE 110 CBOEMY XapaKTepy Hc-
CIIeIOBAHUSI MOTYT MOHAIOOUTHCS /IS TajIbHEeNIIel BaIMIALUU 3TOH POy PBI.

KimroueBble ci1oBa: HH(EKIIMOHHAS AENPECCHs], TPBI3YHBI, aHATIN3 Ha aQUHHOCTD
C caxapo30i, TECT C OTKPBITBIM NPOCTPAHCTBOM, TECT C IPUHYAUTEIbHBIM IUIaBa-
HHUEM.
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Honore Nkafor Shiyntum, Ruslan Kuts, Yulia Grinshpun, Olena Severynovska,
Dmitry Frank, Dmitry Natanel, Matthew Boyko, Alexander Zlotnik

INDUCED DEPRESSION IN A COHORT OF RATS VIA COMMUNI-
CATION

More research is required to grasp the phenomenon that is infectious depres-
sion entirely. Misunderstandings of this phenomenon stem from lack limited data.
There are presently no methods for investigating transmissible depression. Thus,
understanding the mechanisms involved in the processes of contagion, preclusion,
repression, and treatment remains a mystery. Our aim here was to construct a meth-
od of evaluating infectious depression in rats via communication.

The induction process for depression consisted of some very stressful activities
detailed in the method and material section. Rats were allowed to navigate these
activities over five weeks, after which they were tested for depression by their affin-
ity to sucrose. Those rats that showed depressive behaviors were allowed to share a
space with healthy ones for a further five weeks in a 1 : 2 ratio. For confirmation of
results, we run sucrose test, open field test, and forced swim test at the end of co-
habitation.

We showed in our experiment how healthy rats became infected after spending
a considerable amount of time caged with depressed rats. Likewise, infected rats
had a noticeable positive effect on the depressed rats. Given the unusable nature of
rats post-trauma after the use of the forced swim test, more in-depth studies may
be required for further validation of this procedure.

Key words: Infectious depression, rodents, cohabitation sucrose test, open field
test, forced-swim test.

Introduction

Recent publications have proven the ease with which individuals can transfer mental
diseases others (Hill et al., 2010). The behavior and degree of interaction of the sick pre-
dominantly determine the way in which they spread the illness. It is the rapport between
sick and healthy individuals that ultimately defines how people acquire this emotional
infection. The time needed for depression to fully kick in depends on the intensity and
frequency of the relationship, as well as on the resilience of the healthy individuals (Fowler
& Christais, 2008).

Given the gravity of infectious depression, past results have primarily dwelt on the
negative side of the equation, revealing the enormity of future impact that extends to the
infection of all who are a part of the depressed’s life (Joiner, 1994; Siebert, 2004; Joiner,
2006; Bastiampillai et al., 2013). Personal frailties and economic problems are partial
reasons for undesirable inclinations to infectious depression studies. An investigation
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found fatalities to reach 17.1% in the US (Rosenquist et al., 2011), while other stud-
ies have reported the nondiscriminatory nature of the disease that is known to rav-
age people and places with no consideration of gender, age, and status, often leaving
them in poor health (Lenze et al., 2001; Creed et al., 2002; Gaynes et al., 2002; Dun-
lop et al., 2005; Soboci et al., 2007; Saarni et al., 2007). Disabilities that sometimes
involve suicides are also eventualities of depression, with numbers of deaths report-
ed at 850,000 a year (Lang & Borgwardt, 2013). Economically, the ability to work is
lost with depression and expenses often skyrocket with treatment (Wang et al., 2006).
Not only does the disease deprive patients of the aptitude to work, but it also mas-
sively reduces the general workforce because those who care for the sick can also not
fulfill their other obligations.

In the fight against depression, only about 60-80% of those to whom antidepressants
are available often report getting better, with a majority, especially in less developed are-
as, not even able to lay their hands on the prescription drugs. Some who receive treat-
ment but do not heal, suffer side effects and some follow instructions poorly, despite the
sometimes undesirable outcomes and large expenses (Keller et al., 2002; Pirraglia et al.,
2004).

For the first time, we are putting together a guide for evaluating infectious depres-
sion and are presenting a double-edged outcome according to our findings, with the aim
that further studies shed more light into a grim phase of this ever-dangerous disease. The
methods involved in inducing depression are stress-related and may, with time and more
discovery, not be ideal for experiments that intend to use the rats for further evaluation.
Given that we set out mostly to understand the mechanism with which this disease acts
and how to prevent, handle and treat patients more efficiently, we considered the test a
success (Boyko et al., 2015).

Materials and Methods

We carried out our tests following the recommended guidelines of the Helsinki and
Tokyo declarations and according to those for the ‘Use of Experimental Animals of the
European Community.” The Animal Care Committee of the Ben-Gurion University of
the Negev also approved of our investigations.

We used pathology-free Sprague-Dawley rats that weighed in the range 300 to 350 g
(Harlan Laboratories, Israel). We housed three rats in each case in a 50-50 day and night
cycles, with unlimited chow and water and allowed for adaptation over two weeks. We
then tested the rats for any signs of depression with the sucrose preference test. Finding
that none of them showed depressive symptoms, we proceeded to separate the rats into
three groups: 30 for control, 30 for infection, and 60 for depression.

Inducing depression in rats (Zeldets et al., 2018)

To produce depressive behaviors in the group of 60 rats, we subjected them to any
two of some enduring activities over five weeks, one at day and one at night (Willner,
2005). We used the following chronic exercises:

— overstuffing cages with rats (six rats in one cage) for 18 hours;

— angling their cages at 45 min for 3 hours;

— depriving rats of food for 18 hours;

— depriving rats of water for 18 hours and then exposing them to empty bottles for
an hour;

— wetting their bedding with 300 ml of water for 8 hours;

Clinical Anesthesiology & Intensive Care, N 2 (12), 2018 7



— exposing rats to non-stop lighting for 24 hours and then to reversed light and dark
cycles for 12 hours, two times a week;

— placing rats in a hot area (40 °C) for 5 minutes at night.

Following induction, we confirmed depression by rerunning the sucrose preference test.

Generating infection in healthy rats (Zeldets et al., 2018)

To create a depression in healthy rats, we housed two depressed rats with one healthy
rat in each cage for five weeks, forming an experimental cohort of 30 pens. We let the
rats have free access to food and water for the entirety of the cohabitation. In the end,
we performed sucrose preference, open field, and forced-swim tests to validate our hy-
pothesis.

Testing for preference to sucrose (Boyko et al., 2013a)

We carried this procedure out in the dark cycle. To test for rats’ preference to su-
crose, we first habituated rats to the taste of glucose individually with 100 ml of 1% su-
crose solution administered via a bottle for 24 hours. After the habituation period, we
starved the rats of food and water for 12 hours. Next, we gave each rat 100 ml each of
sucrose and water via the similar bottles, for 4 hours. At the end of the 4 hours, we re-
corded the amount of sucrose and water consumed (in ml) and calculated the rats’ pref-
erence for sucrose using an affinity equation:

Sp= amount of sucrose consumed (ml)

amount of sucrose consumed (ml) +
amount of water consumed (ml)

Testing for open field parameters

The open field test is often used in the assessment of the exploratory, locomotive, and
nervous instincts of laboratory animals (Boyko et al., 2013b; Slattery & Cryan, 2012).
Here, we used it to analyze depression, as has been done before (Kalueff & Tuohimaa,
2004). The principle of this test lies in evaluating two different parameters. Will the rats
venture for novelty or will they wilt away in fear of the lights shone in the center of the
box? In anxiety, rats prefer staying put, a condition described as thigmotaxis. We used a
black lusterless acrylic box, 120 cm by 60 cm by 60 cm, separated into 25% central space
and 75% outer space. We ran the test during the dark cycle for 5 minutes, recording the
event with a video camera placed 200 cm overhead the box (Boyko et al., 2013b;
Slattery & Cryan, 2012). Before putting each animal in the box, we cleaned the case with
5% alcohol. Following the test, we analyzed the distanced covered, center stage velocity,
center stage time.

Forced-swim test

We evaluated the ability of rats to persist with escaping confinement in a tight water
space or the vulnerability to give up the fight at some stage and only protect themselves
from drowning, as stipulated by the principle of the test (Boyko et al., 2013a; Slattery &
Cryan, 2012). We examined the animals in the dark phase, first habituating the rats with
swimming at room temperature in a glass cylinder 100 cm long, 40 cm wide, and 40 cm
deep for 15 minutes. The next day after acclimatization, we recorded 5 minutes videos of
the rats swimming in the same conditions as the habituation test and analyzed the foot-
ages for stasis, ascension, and defecation.
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Fig. 1. The experimental scheme (Zeldets et al., 2018). A timeline of the experimental
protocol: level 1 — Behavioral Test: Sucrose Preference Test; level 2 — Behavioral Test:
Sucrose Preference Test; level 3 — Behavioral Test: Sucrose Preference Test, Open Field

Test, Forced Swim Test

Results

Sucrose preference

Results obtained from our experiment confirmed the hypothesis of infectious depres-
sion after we found depressive symptoms in healthy rats post-cohabitation with depressed
rats. In control rats, the preference for sucrose after five weeks was as high as (101£7)%

compared to (65.0£2.8)%, p<0.001 in de-
pressed rats (fig. 2). In 10 weeks, preference
for sucrose in control rats was (95.0%£3.4)%
compared to (72.0%3.3)%, p<0.001 in de-
pressed rats, and (76.0£4.7)%, p<0.001 in
the infected rats after five weeks of living
together with depressed rats (fig. 2).

Open field test

Significant differences between values
from control experiments and the experi-
mental groups of depression and infectious
depression also served to confirm vague
premonitions of cohabitation between de-
pressed and healthy individuals. Rats in
both experimental groups hardly traveled
far from their starting points (depressed
rats: (59.6+5.7)%, p<0.01 and depression
infected rats: (68.1%6.5)%, p<0.05, fig. 3, a)
compared to control group rats ((100x
+13)%, fig. 3, a). Rats from the experimen-

Surcose preference
(as a % of Baseline point)

125
100-
754
p<0.001
50 I I I
Baseline 5 10

Time point, weeks

Fig. 2. Test for sucrose preference (Zeldets
et al., 2018). We used the one-way ANOVA
and the Bonferroni’s post hoc test for statis-
tical analysis. Data shown as baseline percent-
ages, conveyed as mean + SEM: / — control;
2 — depression contagion; 3 — depression
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Fig. 3. Test for open field parameters
(Zeldets et al., 2018). We used the Kruskal—
Wallis and the Mann—Whitney tests in inves-
tigating all three settings. Data shown as base-
line percentages, conveyed as mean £ SEM

tal groups also had diminished mean veloc-
ities, but only significant in depressed rats
(depressed rats: (75.4£6.0)%, p<0.05 and
depression-infected rats: (88.0+5.6)%, p<
<0.005, fig. 3, ¢). There was barely any con-
siderable variation in the amount of time
spent in the center of the field (fig. 3, b).

Forced-swim test

The inability of the rats in the depres-
sion and infectious depression group to
keep fighting for escape over an extended
period all but confirmed the depressive na-
ture of the rats when compared to control
group rats. Both experimental groups of
rats showed prolonged immobility after the
test, but any significance was registered
only in the depression group (depression:
(151.0£3.3)%, p<0.01 and infectious de-
pression: (107.0£6.7)%, fig. 4, a). These two
groups showed limited climbing capabilities
that massively varied from that of control
group rats (depression: (46.0£5.5)%,
p<0.01, infectious depression: (64.0+5.4)%,
p<0.01, fig. 4, b). We also collected signifi-
cant amounts of feces from the experimen-
tal groups (depression: (278+32)%, p<0.01
and infectious depression: (131£37)%,
p<0.01, fig. 4, ¢) compared to less defeca-
tion in control rats (100.0+22.5)%, p<0.01,
fig. 4, ¢). With Post hoc analysis, we found
no remarkable difference between rats in
the infectious depression and controls
groups. However, the difference between
the depression and the control groups was
enormous (p<0.01, fig. 4, ¢).

Discussion

Results obtained from all three of our
tests reported the negative impact depressed
rats had on healthy rats after five weeks
cohabitation. This procedure, as well as
confirming our hypothesis, was also the
first of its kind established to evaluate de-
pression in animal models. The confirma-
tion that depressed rats negatively affect
healthy rats was in agreement with an ear-
lier depiction of shared emotions between
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healthy and depressed pigs (Reimert et al.,
2013).

Despite being talked about so frequent-
ly, the aftermath of depression is becom-
ing scaringly gigantic, claiming more casu-
alties more than ever before with every
passing day. The complexity with which
humans interact does not render much help
in dealing with depression and its influences
systematically. So, an eventual comprehen-
sion of the mechanisms involved in animal
depression could help us find a way of tack-
ling human depression mechanisms, the ul-
timate goal being to establish a therapeu-
tic response.

With limited pragmatism, we would
hardly know the exact mechanism of infec-
tious depression, but we could venture to
advance cognizant and incognizant ma-
chinery as hypothetical happenings, with
the incognizant action manifested by way
of healthy rats’ mimicry of depressed rats
(Hatfield et al., 1994). The neuronal system
and facial expressions are the most likely
copied of the mechanisms (Ocampo & Kri-
tikos, 2011), while communication would
most likely define the conscious transfer of
depression. A typical example of commu-
nication is co-rumination (Van Zalk et al.,
2010).

Even though we established depression,
there is an opposite effect on the other side
of the experiment that is hardly ever given
any attention, the positive impact. As ob-
served in our findings, depressed rats be-
came less depressed after spending five
weeks cohabiting with healthy rats. Joiner
(1994) examined college students and found
that students infected their depressed coun-
terparts with positive moods. The discov-
ery revealed decreasing depressive feelings
over a specified period. Consequently, as
much as depressed individuals negatively
impact the lives of those in their surround-
ings, healthy individuals offer the opposite
effect on depressed patients. That healthy
people are a form of medication is a mas-
sive boost to psychiatrists.

Immobility
(as a % of control group)

200-
p<0.01
150- L
100+ - - % ----- -
50
0 N T N 1
Depression Depression
Contagion
a
Climbing
(as a % of control group)
100 --=-=-=-=-=-=-=-—====-=-==-=-=--
75 p<{).01
p<0.01
50 - T
254
O . ! . !
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Contagion
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(as a % of control group)
400+
p<0.01
300+ I
200+
I
1004 - - ?7 ----- ---
0 ° T - 1
Depression Depression
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¢

Fig. 4. Test for forced-swim parameters
(Zeldets et al., 2018). We used the one-
way ANOVA test for statistical analysis.
Data shown as baseline percentages, con-
veyed as mean =+ SEM
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Before we ran our test, we were unable to find any prior experimental models for
evaluating depression in animals. This model makes our procedure the pioneer, and al-
though it produced staggering results, it is not without its limitations. For all the signifi-
cant differences shown between control rats and experimental groups, there are some un-
desired effects of our method. The inability to procure further testing with animals al-
ready subjected to forced-swim tests ranks as the most pertinent of concerns. Also, the
lack of any domineering differences between the intake of water and glucose among the
control and experimental groups means our protocol requires refinement. These results
are not indicative of a profoundly depressed state in investigational groups. Nonethe-
less, it gives the world of investigative science a base for preliminary evaluation of de-
pression and infectious depression in animals.
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WU3MEHEHUWSA BETETATUBHOIM PEIYJIALIUU CEPJIEYHOI'O PUT-
MA ITPU NPOBEJEHUN MHAYKIWU AHECTE3UU MUJA30JIAMOM
N ®PEHTAHWJIOM

AKTyaIbHOCTB TeMbl. [IpoBeJeHNe HHAYKIMHN aHECTEe3UH MHUIA30JIaMOM B CO-
YyeTaHuU ¢ PEHTAHWIIOM YaCTO MPUBOJUT K FEMOJIMHAMUYECKUM HAPYILICHUSIM, KO-
TOPBIE MOTYT OBITh BbI3BAHBI H3MEHEHHSMH BET€TATUBHOM PErYIISIIIUU IesITeIbHOC-
TH cepaua. B Hacrosiiee BpeMs OTCYTCTBYIOT MCCIIEJOBAHUS, TOCBSIILIEHHbIE H3y4Ye-
HUIO BIMSHUS MHIYKLIUH aHECTE3UH MHUIA30J1aMOM M (DEeHTAHHIIOM Ha BEreTaTHB-
HYIO PEeryJISIUIO CePACUHOM AesTeTbHOCTH.

IesbF0 TAHHOTO MCCIIEIOBAHUS OBIIIO YCTAHOBJICHHE M3MEHEHHI BEreTATHBHOM
perysiuy pUuTMa CepAlla Py UHIYKIMH aHECTE3UU C HCIOJIb30BAHNEM (eHTAHU-
Ja ¥ MUJa3onama.

Marepuaiibl 1 MeTObI. BBUTO MPOBEEHO MPOCIEKTUBHOE PAHIOMU3HPOBAHHOE
UCClleoBaHNe, 0JOOPEHHOE ITUIECKIM KOMUTETOM ['0Cy JapCTBEHHOTO YHUBEPCH-
TeTa MeAMIMHBL U papmannu nmeHn Huxonast Tecremuniany. Bee yuacTHUKH aTu
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nucbMeHHOe nHpopMupoBaHHoe cornacue. Hamu 66110 06¢enoBano 47 60IbHBIX
¢ puckoM 1o ASA I-1I, KOTOPBIM IJITAHUPOBATIUCH XUPYPTrUUECKHUE BMEIIATEIHCTBA.
Amnanu3 BaprabeTbHOCTH CepJCUHOr0 PUTMA U U3MEHEHU BereTaTUBHOU peryiis-
AN CEePIEYHON MeATeTbHOCTH MPOBOIIIN, OCHOBBIBASICH HA MOHUTOPHUPOBAHUU
OKT no Xonrepy B HCXOIHOM COCTOSIHUH, ITOCTIE TIPEMEIUKALIINN (GEHTAHUIIOM, a
TAKXKe I10C/Ie MHAYKLIUU aHECTe3MH MU1a30J1aMOM U (PeHTAHUIIOM.

PesyabTartsel uccienoBanus. [Tocie npoBeneHus npeMeaukanuu GeHTAHUIOM B
no3e 1,0 MKr/Kr He HaOITI0 AT 3HAUNTEIIbHBIX H3MEHEHMIT ToKa3aTellel Bapradeib-
HOCTH CEPJIEYHOTO PUTMA U BET€TATUBHON PEryJIsIuu cepreqHoro purma. OHaxo
rocJie mpoBeaeHus MHAYKIuu Mmuaazonamom (0,2-0,3 Mr/kr) B couetanunu ¢ peHra-
HusioM (1,5 MKr/kr) HaOJIIOAaIM 3HAYUTEIbHOE CHIDKEHIE TToKa3aTeliell Bapuadelib-
HOCTH cepaeunoro putMma. LFun (rmokazatenb akTUBHOCTH CUMITATHYECKOTO 3BEHA
BEreTaTUBHOMN PEeryJIsiiMy cepAeYHOro putma) ymenbimics Ha 24,2 % (¢ 69,1 (95 %
AU 65,9-72,3) no 52,4 (95 % AN 62,9-70,0), p=0,14), a HFun (moxa3arens akTus-
HOCTH ITaPaCUMITaTHUECKOTO OT/Iea BETeTATUBHON PEryJISIIUU CePACTHOTO PUTMA)
nocrosepHo yBenuumics Ha 34,9 % (c 30,9 (95 % AU 27,6-34,1) no 47,5 (95 % AN
30,4-57,4), p=0,01). Ornomenne LFun/HFun nocne MHIyKIMKY YMEHBIIWIOCH 10
1,1 (95 % AN 0,6-1,8, p=0,02), 4TO CBHIETEIBCTBYET O IMOBBIIICHHN aKTUBHOCTH
MapacuMITATHIECKON HEPBHOM CUCTEMEI.

BoiBoabl. [TpoBeaeHne npemeaukannu GeHTaHWIoM B 1o3e 1,0 MKI/Kr He Tpu-
BOJUT K CYIIECTBEHHBIM M3MEHEHHUSIM BEr€TaTHUBHOU PEryssiuyu CepIeYHOro pUT-
Ma. [IpoBenenue nHayKuMu aHecte3un Muaazonamom (0,2-0,3 Mr/kr) B coueTaHuu
¢ ¢ertanmwiomM (1,5 MKI/KT) CONMPOBOXKIAETCS 3HAYUTEIBHBIM CHIDKEHUEM Bapua-
OEeITbHOCTHU CepACYHOTO PUTMA U IOBBIIICHHEM TOHYCA MMapacUMITATHIeCKO HEPB-
HOM CUCTEMBI.

KuroueBsle ciioBa: BaprabeIbHOCTh CEPACUHOIO PUTMA, CUMITATHUECKasl U Ia-
pacuMIIaTHYeCKasi PeryJysiuu CepAeYHOTO PUTMA.
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CHANGES OF VEGETATIVE HEART TONUS AFTER INDUCTION OF
GENERAL ANESTHESIA WITH MIDAZOLAM AND FENTANYL

Background. Administration of midazolam and fentanyl for induction of gener-
al anesthesia is often associated with cardiovascular instability. This effect can be
caused by changes in the cardiac vegetative tonus induced by the drugs. There are
no studies which analyzed the changes in vegetative heart tonus during induction
of general anesthesia with midazolam and fentanyl.

The aim of the study was to establish the changes of vegetative heart tonus in
induction of general anesthesia with fentanyl and midazolam.

Materials and methods. There was performed a randomized prospective study
which was approved by the Ethic Committee. Written informed consent was signed
by all patients. The study group involved 47 patients scheduled for surgical inter-
vention ASA I-II. The analysis of heart rate variability and the changes in cardiac
vegetative tonus was performed with Holter ECG in baseline, after premedication
with fentanyl solution and after induction of general anesthesia with midazolam
and fentanyl.

Results of the research. After administration of fentanyl in doses of 1.0 mkg/kg
for premedication there were not significant changes of heart rate variability and
vegetative heart tonus. Administration of midazolam 0.2-0.3 mg/kg combined with
fentanyl 1.5 mkg/kg for induction of general anesthesia leads to significative changes
of HRV. There was a significative reduction of heart rate variability. The LFun
(marker of sympathetic heart tonus) reduced by 24.2% (69.1 (95% CI 65.9-72.3) vs
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52.4 (95% CI 62.9-70.0) (p=0.14), meantime the HFun (marker of parasympathet-
ic cardiac tonus) enhanced by 34.9% (30.9 (95% CI 27.6-34.1) vs 47.5 (95% CI 30.4—
57.4) (p=0.01). After administration of midazolam and fentanyl for induction of
general anesthesia the LFun/HFun ratio was 1.1 (95% CI 0.6-1.8) (p=0.02), signal-
ing the enhanced parasympathetic heart tonus.

Conclusions. Administration of fentanyl solution in doses 1.0 mkg/kg for pre-
medication is not associated with semnificative changes of vegetative tonus of the
heart. Administration of midazolam 0.2-0.3 mg/kg in combination with fentanyl
1.5 mkg/kg for induction of general anesthesia leads to significant decrease of heart
rate variability and enhanced parasympathetic cardiac tonus.

Key words: heart rate variability, sympathetic heart tonus, parasympathetic heart tonus.

Introduction

Midazolam is a hypnotic agent used for sedation as well as for induction of general
anesthesia, and its intravenous administration is frequently associated with blood pres-
sure and heart rate changes. Midazolam acts via GABAA receptors which have an im-
portant role in regulation of vegetative nervous system [1; 2]. Fentanyl is an opioid used
in combination with other hypnotic agents for induction of general anesthesia.

The sympathetic and parasympathetic influences on the sinus node in the heart are
manifested by cyclic changes of the RR interval on the ECG, a phenomenon known as
heart rate variability (HRV). HRV is a widely used method to asses changes in vegeta-
tive tonus of the heart in different medical fields [3—5]. In anesthesia and intensive care,
HRYV was used for assessment of changes in cardiac heart vegetative tonus during spinal
and epidural anesthesia, during endotracheal intubation, inhalational anesthesia, pain
assessment [6; 7]. Some recent studies have demonstrated the efficacy of HRV analysis
for risk assessment of cardiovascular (hemodynamic) instability during induction of an-
esthesia in abdominal surgery or spinal anesthesia for caesarian section [8—10].

In most of the studies that used HRV for interpretation of changes in the vegetative
tonus, midazolam was used for sedation.

This study tested the hypothesis that the induction of general anesthesia with mida-
zolam and fentanyl reduces the cardiac sympathetic vegetative tonus and enhances the
cardiac parasympathetic tonus. The study hypothesis started from the clinical observa-
tion that the combination of midazolam and fentanyl for induction of anesthesia fre-
quently is associated with development of arterial hypotension and sinus bradycardia.

Materials and methods

We performed a prospective randomized study to evaluate the changes of vegetative
heart tonus after induction of general anesthesia with fentanyl and midazolam. The pro-
tocol of study was approved by the Ethic Committee of the State University of Medicine
and Pharmacy “Nicolae Testemitanu”, Chisinau.

Between March 2017 and September 2017, ASA physical status I-II patients sched-
uled for elective surgical procedures aged under 60 years (to exclude age-related changes
of HRV), and with normal sinus rhythm on ECG were enrolled in the study. We ob-
tained an informed consent from all participants in the study. Patients with diseases that
could interfere with vegetative heart tonus (endocrine, neurological, cardiovascular dis-
eases) were excluded from the study. Another exclusion criterion was the presence of more
than 20% of artifacts on ECG trace.

We attached 10 electrodes on the chest and abdomen of the patients and connected
them to Holter monitor (Holter TLC 5000, USA) within 25-30 minutes after admission
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to surgical room. HRV parameters were analyzed at rest (baseline), after premedication
with Fentanyl 1.0 mkg/kg and after induction of general anesthesia with midazolam 0.2—
0.3 mg/kg and Fentanyl 1.5 mkg/kg. After administration of midazolam and fentanyl
and development of bradypnea or apnea, the mask ventilation was initiated in order to
ensure a frequency of ventilation of 14-16/min and a tidal volume 7-8 ml/kg, an impor-
tant requirement for correct registration and analysis of HRV. During induction of gen-
eral anesthesia, oxygen was delivered to ensure a SpO, above 95%.

HRYV parameters and changes in sympathetic and parasympathetic vegetative heart
tonus were analyzed by Holter computerized system. Parameters of HRV and their sig-
nificance are presented in Table 1 and were interpreted according to the recommenda-
tions of the Task Force of the European Society of Cardiology and the North American
Society of Pacing and Electrophysiology [14].

Statistical analysis of the results was done with the statistical program GraphPad Prism 6
(GraphPad Software, San Diego, California, SUA). Values with parametric distribution
were analyzed by t-pair and repeated measures ANOVA tests. Values with non-paramet-
ric distribution were analyzed by Wilcoxon and Friedman tests. Results are presented in
form of average and 95% confidence interval (for parametric data) and median with in-
terquartile range (IQR — for non-parametric data). Value of p<0.05 was considered sta-
tistically significant. The number of patients involved in the study group was determined
in order to ensure a study power of 80%, a-error of 5% at a detectable difference of heart
tonus between stages of at least 0.5. As well, there was considered a proportion of 10%
of patients that couldn’t be involved in final analysis for different reasons.

Results and discussions

The study group consisted of 47 patients (27 females and 20 males), aged (38.0%
+12.0) years. The mean body mass index was (24.5%3.3) kg/m? (it ranged between 16.7
and 29.7 kg/m2). Patients were scheduled for different types of surgery: 18 (38.3%) pa-
tients for laparoscopic cholecystectomy, 12 (25.5%) patients — for discectomy, 9 (19.1%)

Table 1
HRY parameters measured in frequency domain and their significance
Parameters of HRV Spectral fre- Significance Normal
quency, Hz values

TP — Total Power (ms?) 0.1-0.4 All vegetative influences 3466.0+1018.0
on the heart (sympathetic,
parasympathetic, influences
from chemoreceptors and

baroreceptors)
Spectral power of nor- — Sympathetic and barorecep- 54.0£4.0
malized low frequency tor influences on the heart
power (LFun)
Spectral power of nor- — Parasympathetic influences 29.0%3.0
malized high frequency on the heart
power (HFun)
LFun/HFun ratio — Sympathetic-parasympa- 1.5-2.0

thetic balance of the heart
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Table 2
Changes of HRV parameters in different stages of induction of
general anesthesia with midazolam and fentanyl

HRV Baseline After premedication | After induction p

parameters (T1) (T2) (T3)

TP*, ms? 924.2 829.1 209.1 0.0001

(404.2-1913.0) (438.5-2395.0) (68.8-566.9)

LFun 67.7 69.1 52.4 0.12
(62.9-72.5) (65.9-72.3) (42.9-70.0)

HFun 27.4 30.9 47.5 0.01
(21.4-37.0) (27.6-34.1) (30.4-57.4)

LFun/HFun 3.1 2.8 1.1 0.03

(2.4-3.8) (2.2-3.4) (0.6-1.8)

Note. * — statistical analysis was performed with repeated measures ANOVA and Friedman
test. Values are presented as average and 95% confidence interval for parameters with parametric
distribution and median with interquartile range (IQR), range for parameters with non-paramet-
ric distribution.

patients — for mandible osteosynthesis, 3 patients (6.4%) — for sinusotomy, 3 patients
(6.3%) — for syaloadenectomy, one patient (4.2%) — for rhinoplasty and one patient
(4.2%) — for appendectomy.

The baseline values of HRV parameters (TP, LFun, HFun and LFun/HFun) are pre-
sented in the Table 2. It can be observed that the baseline value of LFun/HFun was
3,1%0,3, indicating enhanced tonus of sympathetic nervous system.

After administration of fentanyl 1.0 mkg/kg for premedication the spectral power of
LFun and HFun increased while spectral power of TP and LFun/HFun ratio decreased.
It is worth mention that the spectral power of HRV parameters after premedication was
not significantly different from the baseline values (Fig. 1, Fig. 2).

un
801 49
60 34
404 24
%
20 - 1
O T T T 0 T T 1
Tl T2 T3 T1 T2 T3

Fig. 1. Changes of spectral power of Fig. 2. Changes of LFun/HFun ratio
LFun and HFun in different stages of in-  in different stages of induction of general
duction of general anesthesia with mida- anesthesia with midazolam and fentanyl.
zolam and fentanyl. Error bars represent  Error bars represent the 95% confidence
95% confidence interval: / — LFun; 2 —  interval: * — p<0,05
HFun; * — p<0,05
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The spectral power of TP after administration of fentanyl decreased by 10.3%: 829.1 ms?
(QR 438.5-2395.0 ms?) vs 924.2 ms? (QR 404.2-1913.0), p=0.16. The marker of sympa-
thetic vegetative tonus LFun increased by 2.0%: 69.1 (95% CI 65.9-72.3) vs 67.7 (95%
CI 62.9-72.5), p=0.4, and the most important parameter of parasympathetic heart tonus
— HFun — increased by 11.3%: 30.9 (95% CI 27.6-34.1) vs 27.4 (95% CI 21.4-37.0),
p=0.4. The ratio LFun/HFun decreased by 9.7%, but non-significantly: 2.8 (95% CI 2.2—
3.4) vs 3.1 (95% CI 2.4-3.8), p=0.4. The value of ratio LFun/HFun after premedication
was 2.8 which indicates increased cardiac sympathetic tonus (Fig. 2).

The most pronounced changes of HRV parameters were observed after induction of
anesthesia. The spectral power of TP, LFun and the LFun/HFun ratio decreased while the
spectral power of HFun increased (Table 2) as compared with those after premedication.
The spectral power of TP decreased by 74.8% (209.8 ms? (QR 68.8-566.9 ms?) vs 829.1 ms2
(QR 438.5-2395.0 ms2), p=0.03. The LFun decreased by 24.2%, but statistically non-sig-
nificantly (52.4 (95% CI 62.9-70.0) vs 69.1 (95% CI 65.9-72.3 ms2), p=0.14. The spectral
power of HFun increased by 34.9% (47.5 (95% CI 30.4-37.4) vs 30.9 (95% CI 27.6-34.1),
p=0.01. As a result, the value of LFun/HFun ratio decreased by 60.7%
(1.1 (95% CI1 0.6-1.8) vs 2.8 (95% CI1 2.2-3.4), p=0.02. The value of ratio LFun/HFun after
induction was 1.1 which indicates enhanced cardiac parasympathetic tonus (Fig. 1, Fig. 2).

After induction of general anesthesia the structure of patient group in function of
vegetative heart tonus has changed. If in baseline 48.9% of patients presented enhanced
sympathetic tonus of the heart, 40.4% — enhanced parasympathetic tonus and 10.6% —
normal vegetative tonus of the heart, after administration of fentanyl for premedication
there was attested a reduction of proportion of patients with enhanced sympathetic car-
diac tonus to 44.7% as well as a reduction of proportion of patients with enhanced para-
sympathetic heart tonus to 36.2%. At the same time, there was an increase in the propor-
tion of patients with normal vegetative heart tonus to 19.1%. After administration of
midazolam and fentanyl the proportion of patients with enhanced sympathetic heart tonus
has reduced to 38.2%, as well as there was a reduction of the proportion of patients with
normal vegetative heart tonus to 8.5%. There is worth mention the fact that in this stage
was a remarkable increased proportion of patients with enhanced parasympathetic heart
tonus, which represented more than half from the study group (53.1%) (Fig. 3).

patients
30

25
20
15
10

Tl T2 T3
stages

B enhanced sympathetic E enhanced parasympathetic O normal heart
tonus tonus tonus

Fig. 3. Structure of the group in function of vegetative heart tonus in different stages
of induction of general anesthesia with midazolam and fentanyl
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Heart activity is controlled by influences of sympathetic and parasympathetic vegeta-
tive nervous system on the sinus node. These influences are manifested by cyclic changes
of RR interval on ECG. The modern Holter devices are equipped with computerized sys-
tem for analysis of HRV and can appreciate the changes in heart vegetative tonus. There
is generally accepted that the LFun/HFun ratio represents the sympathetic-parasympa-
thetic balance of the heart, the LFun represents the sympathetic and baroreceptors influ-
ences on the heart and the HFun represents the parasympathetic tonus of the heart [3-5].

There are several studies that estimated the effects of midazolam on the vegetative
regulation of the heart using HRV analysis. But in most studies midazolam was used for
sedation [1; 11-13]. The comparison of these results with ours is not reliable as we ad-
ministered higher doses of midasolam (0.2-0.3 mg/kg) and it was administered in combi-
nation with fentanyl (1.5 mkg/kg). In a recent study Nishiyama T. (2018), demonstrated
that administration of midazolam 0.06 mg/kg in combination with 0.5 mg of atropine
reduced sympathetic tonus [1].

In another study performed by Tsugayasu R. (2010), sedation with midazolam
0.01 mg/kg decreased cardiac sympathetic tonus without significant effect on cardiac par-
asympathetic tonus [11]. Smith A. and col. [12] showed that premedication with mida-
zolam 2.5 mg in combination with differential doses of fentanyl (50 mkg, 75 mkg,
100 mkg and 150 mkg) didn’t change significantly the cardiac sympathetic and parasym-
pathetic tonus, and a boost in sympathetic cardiac tonus was observed immediately be-
fore respiratory depression. The final conclusion was that midazolam for sedation in com-
bination with fentanyl didn’t change the sympathetic-parasympathetic balance of the heart
and the enhanced cardiac sympathetic tonus mostly is caused by changes in respiratory
pattern similar to sleep apnea. Contrary to this study, Dogan I. demonstrated that seda-
tion with midazolam 0.05 mg/kg for transesophageal echocardiography significantly re-
duced cardiac sympathetic tonus and significantly increased parasympathetic tonus [13].

These results are different from our findings, as in our study the midazolam in com-
bination with fentanyl enhanced the cardiac parasympathetic tonus without significant
changes in the cardiac sympathetic tonus. In our study value of LFun/HFun after induc-
tion of general anesthesia with midazolam and fentanyl decreased to 1.1 which signifies
an enhanced cardiac parasympathetic tonus. This decrease could be attributed to the ef-
fects of midazolam, as premedication with fentanyl didn’t significantly change LFun/HFun
ratio. Benzodiazepines can influence autonomic neuro-cardiac regulation, probably
through their interaction with the GABAA receptor complex in the brain [2].

Conclusions

Premedication with fentanyl didn’t change significantly the heart vegetative balance
but induction of general anesthesia with midazolam and fentanyl enhanced cardiac par-
asympathetic tonus.

KurouoBi ciioBa: BapiaOelIbHICTh CEPLIEBOTO PUTMY, CUMIIATUYHA 1 MapacuMIIaTUYHA
PETyYJISIIIi CepIIEBOTO PUTMY.
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pakrepuctuk. Ha npumepe oneHku 3¢p(HeKTOB aHTHATPETAHTOB (MHIHOUTOPA
LOI'-1 — aneruncanuuuiIoBoit KUcinoTsl, 6iokaropa AJP-penentopoB TpomOo-
LIMTOB — KJIOMUAOrpea) U AaHTUKOATYJISIHTOB (HepaKIIMOHUPOBAHHOTO Telapu-
Ha — TenapuHaTa HaTpHsl, HU3KOMOJIEKYJISIPHOTO IelapuHa — HOKcallapuHa) Ipo-
JIEMOHCTPUPOBAHBI BO3MOKHOCTH OINEPATHUBHON M MEPCOHUDHUIIMPOBAHHOI OIICH-
k1 uxX papmakonuHamMuKu. [ToydeHbl HOBBIE JaHHBIC O CIIEHU(PHUUECKUX U IIJIeHO-
TPONHBIX 3G HEeKTax MPOTUBOTPOMOOTHUECKUX JIEKAPCTBEHHBIX cpencTB. Crienudu-
yeckuM edexToM reMocTaTHYecKoro MmoTeHlMasa B OTBET HA MPHEM aHTHarpe-
TaHTOB SBIISETCA CHMKEHUE arperalliOHHON aKTUBHOCTU ()OPMEHHBIX 3JIEMEHTOB
KPOBH, IIPOSIBIISFOIIECECS TTOBBIIIEHUEM CYCIIEH3MOHHON CTAOMILHOCTH KPOBH M CHU-
JKEHHEM MHTCHCHUBHOCTH KOHTAKTHOW Koaryisuuu. [lneiiorponubie 3¢ deKkTsl aHTH-
arperaHTHbIX IPEnapaToB MPOSBISIOTCS TEHACHLUEH K U3MEHEHHIO I'eéMOCTaTH-
YECKOTO ITOTEHIMANIA B CTOPOHY CTPYKTYPHOM 1 XPOHOMETPUYECKON TMITOKOAT YJISLUH.
ITo pesynbraTam oreHKH (papMakOAMHAMUKN AHTUKOATYJISIHTOB BBISIBJIEHO BPEMS MX
MaKCHMAJIBHOTO JICWCTBUSI HA TEMOCTATUYECKUIT MOTEHIMAT, & TAKXKE JUTUTEIbHOCTD
AHTHKOAryJSIHTHOTO 3¢dekTa. CrienrduueckuM OTBETOM IeéMOCTATHYECKOIO MOTEH-
L[MaJ1a Mocyie BBEICHHSI AaHTUKOATYJISIHTOB SIBJISIETCS PA3BUTHE CTPYKTYPHOI U XpOHOMET-
PUYECKOH TMIIOKOATYJIISLUH, PEATU3YIOLIEHCs 32 CYET CHIDKEHMS MPOTEOIUTHYE-
CKOTO0 3Tana GuOprHOTeHe3a U aKTUBHOCTH ITPOIIECCOB JTaTepalIbHOIM cOOpKH (pOpHHA.
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The article presents information about new technology for whole blood haemo-
static potential evaluation in haemocoagulation process — low-frequency piezo-
tromboelastography, that allows to perform integrative evaluation of its character-
istics. According to data, which was received for antiplatelet (COX-1 inhibitor —
acetylsalicylic acid, platelets ADP-receptors blocker — clopidogrel) and anticoag-
ulant (unfractionated heparin — heparinate, LMWH — enoxaparine) agents, af-
fordances for perioperative and personalized evaluation of their pharmacodynam-
ic were shown. New data about specific and pleiotropic effects of antitrombotic
drugs was received. Specific response of haemostatic potential to intake of antiplate-
let agents is decrease hemocytes aggregation activity, that representing as increase
in blood suspense stability and decrease of contact coagulation intensity. Pleiotropic
effect of antiplatelet treatment is represented as tendency of haemostatic potential
shift to structural and chronometric hypocoagulation. As results of anticoagulant
drugs pharmacodynamic evaluation, their maximal duration of action on haemo-
static potential was revealed as well as the duration of anticoagulant effect. Specif-
ic response of haemostatic potential to intake of anticoagulant agents is a develop-
ment of structural and chronometric hypocoagulation, which occur due to decrease
of proteolytic stage of fibrinogenesis and inhibition processes of lateral assembly of
fibrin activity.

Key words: low-frequency piezotromboelastography, haemostatic potential,
antitrombotic therapy, personalization.

3aranbHONPUNAHATI METOIU TOCIIIKEHHS TeMOCTa3y, Ha MIACTaBl IKUX TPU3HAYAETh-
Csl Ta KOPUTYEThCA MPOTUTPOMOOTHYHA Tepalis, K 1 paHillle BAKOHYIOTh CBOIO (DyHK-
11110, OJTHAK IXHIl pe3yJIbTaT, CHEIU(pIUHII 111010 OKPEMUX JIAHOK TeMOCTa3y, He Ja€ I1i-
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JICHOI XapaKTePUCTUKHU CHUCTEMH PETYJISIil arperaTHOTO cTaHy 1ibHOI kpoBi (PACK).
VY pamkax HoBoro TpeHny “Pointofcaretest” yce OiTbIlle yBaru aKleHTOBAHO Ha «IJI00aTb-
HUX» TECTaX OMEPATUBHOI/IHTErPATUBHOI OI[IHKH IJIA3MOBOTO Ta KIIITHHHOTO KOMITOHEH-
TIB IUTBHOT KPOBI, 1[0 OepyTh y4acTh y peaizaiiii ¢hiOpuHoreHe3y (Bix iHimiamii/amrutidi-
Kaii 1o popmyBaHHs nonepeyHo-3mmToro Giopuny (I13d) i HOro MOKIMBOTO JIIBUCY).

Cnpoba ominutu remocratuunuii notexiai (I'Tl) — iHTerpaTUBHY CKIIAJ0BY IPO-
1eCy reMoKoaryJsilii, 1o 3abe3neuye HeoOXiIHY IUIMHHICTh KPOBI Ta 3yIUHSE 11 eKcTpa-
Ba3allif0 MMPU MOPYIIEHH] TPOHUKHOCTI M YIIKOJ/KEHHI CYJIMHHOI CTIHKH, OyJia mpoBee-
Ha 'y 80-X pp. MUHYJIOTO CTOJIITTSI 3 BUKOPHUCTAHHSM «TJIO0AJLHOTO» TECTy TpoMboeac-
torpadii (TED). Onnak iHpopmatusnicts TEI" BUsiBHMIIACS BUCOKOO JIUIIIE Y BIHOIICH-
HI OCTaHHIX eTarniB (piOpUHOreHe3y — JiaTepajbHOro 30upanHs (GiOpUHY, YTBOPEHHS
IM3®d, crabimizali 3rycTka Ta HOro Ji3ucy.

Hoga TtexHooris — HU3bKkouacToTHa 11'e30TpoMboenacrorpadis (HITTED) moxe
MTO3UIIIOHYBATHUCS SIK METOJT BHOOPY IPH OIIHII BCiX eTamniB piopuHOTreHesy. Le cranmap-
TU30BAHUI TECT 3 €IMHOIO Uy TIIMBICTIO IIKAJIM BCIX MPUJIA/IIB, OLIIHEHOIO (hipMOIO-BUPOO-
HUKOM 3a B’s13kicTio H20 (const) 1 riinepuny 95 % (const) ipu temnepatypi 37 °C. Tex-
HOJIOTiS TO3BOJISIE TPA(IUHO BIIOOPAXKATH 3MIHY B Uaci B SI3KICHUX XapaKTEPUCTHK 3pas3-
Ka I[JIbHOT KPOBI, 1[0 BU3HAYAIOTHCS IHTEHCUBHICTIO HampaloBaHHs GiOpuHy 1 mpoie-
coM HoTro moJtiMepu3alii — O10XIMIYHUMU NIEpETBOPEHHAMHU (iOpHUHOTEHY — (hiHAIBHO-
r'0 MPOAYKTY MPOIECy 3TOPTAHHS.

OcnoBa merony HIITED — aHami3 3MiH B’SI3KO-TTPYHHUX BIIACTUBOCTEH JTOCIIIKY-
B4HOTO 3pa3Ka KPOBi, 0 BiIOYBAIOTHCS B IIPOLIECI TEMOKOATYJISIIT — Mepexi/i KPOBl Bifl
PIZKOrO CTaHy B TBepJoeacTUUHU. JIuHamMika JOCIIPKYBAHOTO MPOLECY BU3HAUAETh-
csl 3MIHAMU arperaTHOro CTaHy 3pa3Ka, 0 BUBUAETHCS, 1 PEECTPYEThCS Y BUTIISI IHTET-
POBAHOT KPUBOI, KOKHA TOYKa SKOI (A) BU3HAYAETHCS CTAHOM CHUCTEMH B IEBHUH MO-
MeHT ().

3MiHH OTIOPY IOCITIPKYBAHOTO 3pa3Ka PEECTPYIOTHCS FOJIKOIO-PE30HATOPOM, SKa 3a-
KpirieHa Ha 1m’e30enekTpuaHoMy gaTuuky (ITEJl) — romoBHOMY BUMIpIOBAJIBHOMY €Jie-
MEHTI KOMITJIEKCY, 110 BUKOHYE JIBI (PYHKIIIi: TepeTBOPEHHSI BXiTHOT HAITPYT'H HU3bKOYAC-
TOTHOTO TAPMOHIHHOTO CUTHAITy B MEXaHIYHI KOJWBAHHS, SIKI MEPEAAIOThCS Ha TOJIKY-
PE30HATOP, Ta IEPETBOPEHHS MEXaHIUHUX KOJIMBAHb Y HAIIPYTY BUXIJIHOTO CUTHATTY, SIKUH,
MIPOXOJISIYN Yepe3 OINepalliitHuid MiCUITIOBAY, TIepelaeThCsl Ha NIEPCOHAIIBHUI KOMIT F0-
tep (1K), 1e aBToMaTHYHO 0OPOOISETHCS 3 BUKOPUCTAHHIM THPOPMAIIIHHO-KOMIT FOTEP-
Hoi cuctemu «IKC remo-3».

MeTtoro poGoTH Oyia JeMOHCTpalliss MOXJIMBOCTI MOoHITOpUHTY 1T mimbHOI KpOBI /15
MEePCOHI(PIKOBAHOI OIIIHKU e(heKTUBHOCTI 3aCO0IB MPOTUTPOMOOTHYHOI Tepalii.

Marepiaan Ta MeTOIM AOCTiTKEHHS

BuzHaueHHs mapaMeTpiB KiHETHKH reHepaii (piopuHy 1 BuBefeHHs ix Ha nucruieit [TK
MIPOBOMIATHCS B PEKUMI PEAIbHOTO Yacy. 3MiHM arperaTHOTO CTaHy KpOBI, III0 BUHMKA-
I0Th Y Pe3y/IbTaTi TpaHChopMallii B’sI3KO-TIPYKHOT PIIMHU (TIpe-Tellfo) y B SI3KO-TIPYKHE
Ti10 (TIOCT-TEJIb), PEECTPYIOTHCS Y BUTIISA/I IHTEIPOBAHOI KPUBOI, BUBEJCHOT Ha IUCIUICH
ITK (puc. 1).

Ho noxasuukiB HITTET nanexatb: A) — mo4yaTkoBe 3HAYEHHS aMIUTITY 11 B MOMEHT
yacy t0; t1 — mepioja peakiii (4ac y XBUJIMHAX BIJI TOYATKY JOCIIDKSHHS 10 JOCSITHEHHS
MiHiManbHOT ammutityau HITTED — Al); Al — makcumanbHe 3HIDKSHHS aMIUTITYIN 3a
yac t1 (mepion peaxiiii); t2 — yac nocsirueHHs amrutitynu A2 HITTET, xB; A2 — 30611b-
mwenns ammiTyau HITTETD wa 100 BigH. of.; t3 — uac 3ropranns kposi (U3K) — Touka
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Puc. 1. PeecTpoBaHi Ta po3paxyHKOBI TapaMeTpH, siKi BAKOpUcTOBYIOThcst B HITTET™:
IKK — inTeHcuBHICTh KOHTAKTHOI koarymsmii: IKK = (A |—Ay)/t;;

KTA — koncranra TpoMm6inoBoi aktuBHOCTL: KTA = 100/(t,-t,);

IKJ1 — inTeHCcHBHICTB Koarymsuiitnoro apaiBy: IK/ = (Ay-A)/ts;

IT13 — inTencuBHICTH mosiMepn3anii 3ryctka: 1113 = (A,—A;)/t,(const);

IT3 — inTeHCcHBHICTH TOTATBHOTO 3ropTanus: IT3 = MA/t;

IPJI3 — inTeHCHBHICTB peTpakiiii Ta misucy 3ryctka: IPJI3 = (As-Ay)-100)/A5);

KCIITA — xoedirieHT cymapHoi mpotusropraibHoi aktusHocti: KCITA=IK//ITI3

xemoBanHs (TXK), XB, BUBHAYAEThCS aBTOMATUYHO IIPH 3MiHI TaHTEHCA KyTa HAXWIY
kpuBoi Ha 60 % om0 oci abcnuc; A3 — Benuunna aminityau HITTED y TXK, BigH. ox.;
A4 — 3nauenns amrurityau HITTETL wepes 10 xB micis nocsraennst TOK, BinH. o1.; AS —
MakcuMmaibHa amiiityaa HITTEL, yac dopmyBaHHs GiOpHH-TPOMOOIIMTAPHOT CTPYK-
TYPH 3TYCTKA; t5 — yac gocsarHeHHs: MakcuMmaitbHoi amrutityan HITTEL (AS); A6 — 3Ha-
yenHst amrurityaun HITTED uwepe3 10 XB micis JOCATHEHHS MAKCHMAJIBHOI aMIUTITYIH,
BiZH. OI.

Pospaxynkosi nmokazuuku HITTET: IKK — iHTEHCHBHICTh KOHTAKTHOT KOATYJISIIII.
BusnauaeTbcst sk yacTka Bix aUTeHHs pizHUI aMionitya (Al — AO) Ha nepiof peaxiii tl.
JaHuii MOKa3HUK BijoOpakae MepeBakHO arperaiiiHy aKTHBHICTh (JOPMEHHX eJIEMEH-
TiB KpoBi, I 1 II a3 koarymsuii ado ii cycnensiiiny crabinpHicTh (CCK); IKJ] — iHTeH-
CHUBHICTh KOATYJISIIIIHHOTO JpaiiBy — BU3HAYAETHCS K YACTKA BiJl NIJICHHS PI3HUII aMII-
mityn (A3 — Al) Ha gac 3ropTaHHs KpoBi t3. JlaHuii MOKa3HUK XapaKTepHU3ye NepeBaK-
Ho nipoteositnyHuit erar I11 ha3u remokoarymsmii. A yactuna kpusoi HITTEI mo6mu-
3y TXK (3minHa tg kyTa kpuBoi Ha ~ 60 %) BioOpakae MOYATOK MPOIIECy MOTIMEepHU3allii,
skt y T2K (U3K) npuBoauTh 10 yTBOPEeHHS (PiOPUHOBOTO I'ellf0 — OCHOBHOT'O CTPYK-
TYPHOTO KapKaca reMocTaTHuHoOro 3rycTka; KTA — KoHCcTaHTa TpOMOIHOBOT aKTUBHOCTI
— BU3HAYAETHCA K yacTka Bif aiteHHs amronityan HITTEL: A2 = (100 const) Ha vac
(t2 —t1).

Buxopucranns npu anamizi HIITED naHoro moka3Huka 3yMOBIIEHO HEOOXIIHICTIO
BU3HAYCHHS YHIBEPCAIBHOTO KPHUTEPIIO OIIHKUA IHTEHCHBHOCTI MPOTEOTITHYHOTO €TaITy
¢i6puHOyTBOpeHHS; 113 — IHTEHCHBHICTD MOJIMEpHU3AIlii 3TYCTKAa — BU3HAYAETHCS K
yacTka Bix miteHHs pisauii amiutityg HITTEI (A4 — A3) Ha moCTiiiHY 4acoBy, 1110 TOPiB-
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Hroe 10 xB. JlaHMIT TOKa3HUK B OCHOBHOMY XapaKTepH3ye TMOJIMEpHU3aI[iiHUN eTar
III da3u remoxoaryisiiii.

VY 3B’S13Ky 3 THM, IIIO MTPOIIEC 3MIHU B’SI3KO-TIPY)KHUX BJIIACTUBOCTEH 3ryCTKa MU IO~
nimMepu3saltii ¢piOpuHy i yTBOPEHHI OMEPEUHUX MIKMOJIEKYJIIPHUX (KOBAJIEHTHHX ) 3B’ 53~
KIB JJOCUTh TPUBAJIMI, & MOMEHT MEPEXO/y B CTAOLII3AIMHII eTall € JOCUTh YMOBHUM,
qutst yaidikanii anamizy HITTED 3acrocyemo mocTiiHUN 4acoBU 1HTEpBa, IO TOPIB-
Hroe 10 xB Big MmomeHTy peectpattii T2K (U3K). Lle 1o3Bossie oniHIoBaTH Ta MOPIBHIOBA-
TH TIOYATKOBHUI eTan moJiiMepusaliii 3ryctka — (HOpMyBaHHS B’SI3KO-TIPYKHOTO TEJII0
(mocT-remo); MakcuMalibHa aMInTiTyaa (MA) KprBoi XapakTepu3ye MAaKCUMAIIbHY IIiThb-
HICTh 3TyCTKa 1 BUBHAUYAETHCS K pisHULS BenmndnH (AS — Al), BiIH. 0f1., — TIOKA3HHUK,
0 BijioOpaxae akKTUBHICTh TPOMOOIIUTIB 1 KITbKICHY/sIKICHY XapakTepuctuky [13dD; IT3
BU3HAYAETHCS K YacTKa Bi AlUIeHHs MA Ha MOMEHT 4acy t5 — MOKa3HUK, 1[0 JTO3BO-
JIsi€ OLIHUTH IHTEHCUBHICTb YCIX eTariB (hiOpuHoreHe3y Bij iHimiamii 1o popmysanns [13D;
IPJI3 BU3HAYAETBCS y BIICOTKAX, HA SKI 3MEHINYETHCS aMILTITYAa PEECTPOBAHOI KPUBOT
npoTsiroM 10 xB micis nocsirHeHHsT MA: (A5 — A6) : AS - 100 %. Lleit moka3HUK B iHTeT-
PATHBI XapaKTEepHU3y€e CYKYIHICTH Jii TUIa3MiHy, JISHKOIUTAPHUX MPpOTea3 (rpaHysIoIH-
TapHOI emacTas3u, KaTerncuuy G, MOHOITUTAPHOTO KaTeNICHHy D, KOMIUZIEMEHTY ), EpUTPO-
LUTAPHUX KiHA3, 1[0 3HAXOASAThCS B gaHoMy o0’emi kposi (0,5 mi); KCITA, BigH. ox.,
BU3HAYAETHCS K yacTka Big mimenus 1K/ na IT13.

Lls1 akTUBHICTD KPOBI € KJIFOYOBOIO JIAHKOIO PEryJIALil MPOIeCy 3ropTaHHs 1 3yMOBJICHA
(bYHKITIOHYBaHHSM KUTbKOX rpyI iHri0iTOpiB: e3arperantis (NO2; PGI2, 1-AM®/ul M),
crierdiuHUX (CepITiHM) 1 HeCTIeU(IYHNX HT10ITOPIB CEPUHOBHX MpOTea3 (a2-MaKporiioody-
JIiH), IHTI0ITOPIB AKTUBHUX KOMIUTEKCIB (pakTopis 3ropranHs (TFPI), iHridiTopis KodepMeHTIB
(mporeinu C 1 S, TpoMOOMOTYIIiH) 1 TPOAYKTIB Nerpananii Giopuny. JJaHuil MOKa3HUK 3a-
MIPOTIOHOBAHUIA Y 3B’SI3KY 3 THUM, IO IMTIKOBI 3HAUCHHS (DYHKIIIOHYBAHHS IIPOTH3rOPTAIBHOL
CHCTEeMH BUSIBIISIFOTBCS TiepeBakHo y I 1 11 (hazax 3ropraHHs, a TAKOXK Ha eTarti IpoTeoIi3y
III hazm 10 moyaTKy npotecy akTBHOI ostiMepu3aitii 3rycrka (TK).

Amnaniz HITTET npu rino- Ta rinepkoaryJsiiiiiHoMy 3pyuieHHi crany cucremu PACK
rpyHTyeThes Ha nmopiBHsHHI HITTET, 1110 peectpyeTtbes, 3 pehepeHTHUMH MOKa3HUKaAMHU
HOPMOKOATYJISIIIHOTO cTaHy (puc. 2). B o1iHi edekTiB mikapchkux 3acodis (JI3) mpo-
TUTPOMOOTHYHOI CIIPSIMOBAHOCTI 31CTABIISIOTHCS pe3ysibTaTh BuxijHux rpagikis HIITED
i rpadikiB HITTET micns npuitomy gocmipkyBaHoro J13.

JlocmipKeHHST TPOBEICHO 3a YYacTl 370POBUX JOOPOBOIIBIIB BiMOBIIHO O BUMOT
IenbeinchKOl aexapaiii. Y TOCTIDKEHH] B3sUIH y4acThb 36 310pOBUX J100poBOJIbIIiB (17
KIHOK, 19 dosoBikiB y Binli Big 20 10 35 pokis). [Ticis nmianucanHs iHGOpMOBaHOT 3roan
3 METO CTaHJapTU3Allil MTPEaHATITUYHOTO €TAIy ITPOBOIWIM B3STTS BEHO3HOI KPOBI
TPUKOMITOHEHTHUM CHJIIKOHOBAHUM IIIIpUIEM B 00’eMi 1 M1 Oe3 HaKIIaJaHHS JDKTyTa.
IHTepBan MK B3STTSAM KpPOBI Ta MEPEMILICHHSIM ii B pa30BY KIOBETY HE IIEPEBHUIIYBAB
20 c. IimactukoBa KroBeTa, 10 3HaXoauThes B Tepmoctati APIT-0.1M, 3anoBHIOBanacs
JIO BUMIpIOBaIbHOI pUCKH (~ 0,45 MIT), TICITS YOT'O MOYMHAIIOCS JTOCIIIKCHHS.

st neMoHCTpallii MOKIJIMBOCTI MOHITOPUHTY e()eKTUBHOCTI IPOTUTPOMOOTHIHOI Te-
pamii metogom HITTET 6ys10 nmpoBeieHO TOCITIKEHHS 3 BUKOPUCTAHHSIM aHTHATPEraH-
TiB (1Hri6iTop LIOI'-1 TpombonuTiB — aneruncaminumiona kucinora (ACK) + rigpoxcun
MarHito i 6rokatop AJd-perenTopiB — KIOMIAOTPEb) i aHTUKOATYJISHTIB (IPeICTaB-
HUKH CIMEHCTBA IelapHHIB: TeNapUHAT HATPII0 — He(PAKIIIOHOBAHUI TenapuH 1 Gemi-
MapyuH — HU3bKOMOJEKYIsipHUi remapun). s iarioysannst LIOI-1 TpombonuTis 3a-
crocoByBasin Kapmiomaruin nepopajibho 103010 75 mr nmo ACK (10 106poBosibliB) 1 B
nozyBaHHi 150 mr mo ACK (1 nobpososens). s inrioyBanns AJd-penentopis Tpom-
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Puc. 2. HIITET npu HOp™MO- (1), Tino- (2)
Ta TinepKoaryysiiiHomMy (3) craxi

OOIUTIB 3aCTOCOBYBAJIU KIIOMIIOTPEIb NIepopalibHo B go3yBanHi 150 mr (11 100poBoOJIb-
1iB). J1o rpymnu i3 3aCTOCYBaHHSIM T'ellapuHATY HATpito B no3yBaHHI 5000 MO miamkipHo
yBi#numm 11 700pOBOIIBIIIB, IO TPYIHU i3 3aCTOCYBAHHIM OeMinapuHy B J03yBaHHI 40 M
miamkipHo — 11 700pOBOIIBIIIB.

3 ypaxyBaHHSM TOTO, IO TOCIIKEHHS Ma€ JIEMOHCTPALIHHIIA XapaKTep, CTATUCTUYHY
00poOKy mpezcTaBacHol iHGOpMAIIl He TPOBOIUIIH.

Pe3yasTaTn nociinzkenns Ta ix o6ropopeHHsi

s neMoHcTpatiii eekTy anTruarperanta Ha puc. 3 npezacrasieni Buxigna HITTET i
HIITET, 3apeectpoBaHna uepes 2 rof micis npuitomy 150 mr ACK. OnHopasosuii npu-
iiom ACK BuKIMKae BUpaKeH] 3MiHH B MapaMeTpax noyarkoBoro erany kpusoi HITTET,
K1 XapaKTepU3YIOThCS MiABUIIEHHSM 3ropTanbHoi cuctemu kKposi (3CK); mis HaouHOC-
Ti AuB. MacmtaboBany B nporpami «IKC remo-3» noyatkoBy yactuny HIITET, puc. 3,
0: 30upmenHs t1 3 0,85 mo 1,9 xB 1 3umwkenHs IKK 3 29 no 13 BijgH. 011.), 1110 IEMOHCTPYE
cneundiynmii epext BukopucropyBanoro JI3. Ilpu ubomy peectpyersest Tpeua ['T1 o
CTPYKTYPHOI Ta XpOHOMeTpHuHOI rinokoaryisuii (mpupict Y3K 3 7,5 no 8,4 xB; 3HH-
skerHst A3, A4 1 MA 3476 no 445, 3 640 1o 602 13 640 10 576 BifgH. OJ1. BIJIIIOBITHO).

Ha puc. 4 naBeneHi mani, orpumani y 10 310poBuX 10OPOBOJIBLIB Yepe3 2 TO/ Bia
MoMeHTy nipuiiomy 75 mr Kapuniomarniny (ACK + rinpoxcuz marHito) nepopaibho. [Ipen-
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Puc. 3. HITTET uinpHOT KpOBi 310pOBOTO 100poBOIIBILs 110 (A) 1 yepes 2 ros (B) micis
oxHopazosoro npuiiomy 150 mr Kapmaiomaruiny (ACK + rigpokcu/i MarHito) nepopaib-
HO (a),; macmtaboBani HITTET kpoBi 3mopoBoro n1o0poBosblist 10 (A) i uepes 2 roj (B)

micnst mpuitomy 150 mr Kapaiomarniny (6)
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Puc. 4. MacmitaboBani B nmporpami «IKC remo-3» nouarkosi ginsuku HITTET
(0-10 xB) 10 3mOpOBUX JTOOPOBOJBIIB 10 (@) 1 uepe3 2 Toj () MCas MepopagIbHOrO
npuitomy 75 mr Kapaiomarniny (ACK + rigpokcuj MarHiro)
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AMITTITYIa CUTHAIY, crasieni rpadiku HITTEI HaouHo neMoH-
BiJIH. O]I. CTPYIOTh MPUPICT 3HAUYEHB t] Bij miama3zo-
1000 —r—T—T—7——— : Hy 0,40-1,25 xB (puc. 4, a) 10 miana3oHy
ooof [REALAM XA, L] 175 300 . 4 01 mo apanrepe
900||B 1958 s ox._B 523 i o |- 3§1J'II>H{GHH$I cycnensiinoi CTa61J}LHOCT1
— T LUTHHOI KPOBI Y BIAIOBIIb Ha TipuiioM JI3.
[TinTeepmxennsm BBy ACK Ha koary-
JSLIAHY aKTHBHICTh € 3aPEECTPOBaHI 3Mi-
Hu Y3K (t3), niana3oH BU3HAYCHHS SIKOTO
MTOYATKOBO Y 8 BOJIOHTEPIB MPEICTABIICHHIA
4,79-6,5 xB (puc. 4, a). OmHOpPa30BUH TTPU-
iom ACK npusBoauTh 10 301UIbIIEHHS t3
J10 Jiiana3ony Bijg 6,7 X8, 1 10 10-1 XBUIMHA
1LIeil TOKa3HUK BU3HAYAETHCS B aHAIII30BA-
Hill mpo06i suine y 4 BostonTepis. [Tpu 11p0-
MY IPOCTEKYETHCS MPsiMa 3aJICKHICTD BU-
0 4 8121620 24 28 32 36 40 44 paxenocti npupocty t3 Bix 36inbmenHs t1
Hac nocmiKenHs, XB  y ginnopixs Ha NPUIAOM AHTHATPEraHTA.
[ToyaTKOBO IIs 3aJIEKHICTH JUISI JAHOT BH-
OIpKU HE BUSIBJICHA.

Ha puc. 5 nmpencrasneni rpadiku HITTED
MOYaTKOBO 1 yepe3 12 roj micist mpuiio-
MY 37J0POBUM JOOPOBOJIBIEM YCEPEIUHY
150 mr xinomigorpento. Binmosigiro Ha pa-
30BHI MPUIOM aHTHATPETAHTA, SIK 1 TpH BUKOpUcTaHHI KapaioMmarHiny B 2 103ax, 3°BH-
JIUCS] BUPAKEHI 3MiHU B XapakTepucTrkax noyatkosoro erany HITTEI. Oxgnak, sik Buj-
HO 3 MpeJICTaBIeHUX rpadikiB, TPUIOM KJIOMIIOTPEIIO CYPOBOIKYEThCs 3MiHamu ['T1
Ha BCiX eranax ¢idpuHorenesy. Y 3B’s13Ky 3 peecrpaiiieio cretupiunoro epexry JI3 Biami-
yaetbest migsuinenas 3CK (mpupicr 3 0,6 10 2,4 xB) 1 3HmwkenHs IKK 3 36 mo 19 BigH. ox.,
10 JIEMOHCTPYIOTh 3MEHIIIEHHS arperaiiifHoi aKTUBHOCTI ()OpPMEHUX eIIEMEHTIB KPOBI
(DPEK), i TpoMOOLIUTIB 30KpeMa.

Taxox (GopMyeThCcsi BUpaKeHa TIIMOKOATYJIIAIIs, 0 XapaKTepU3YEThCsl OClabiieH-
HSIM THTEHCHBHOCTI MpOTeOoiTHUHOTO etamy (idopuHorenesy (3HmwxkeHHs KTA 3 67 no
38 BigH. oa. Ta IK/ 3 62 10 36 BigH. 0j1.), 3yMoBitioe 3pyiueHHs TXK «BrpaBo» (3011b-
mieHHs t3 3 5 10 8 xB). TakoXk BiAMIUAE€THCS 3HUKEHHST aKTUBHOCTI IPOIIECY JIaTepalib-
Horo 30upanns ¢piopuny (3urwkenns 1113 3 21 go 18 BigH. 0/1.), IKa yIOBUIbHIOE CTA0I-
mizamiro [13dD.

Ha puc. 6 npeacrasieHi 3MiHH, IO BiOYBAIOTHCS HA MOYATKOBUX €Tarax reMoKoa-
rysii y 10 3mopoBux 10OPOBOIIBIIB (¢ — BHXIJIHI IaHi; 6 — depe3 12 roJ micis nepo-
panbpHOro npuiioMy 150 Mr KJIOMIOrpeNio — HaBaHTaXyBaJibHa 103a). Sk 1y Bigmo-
BiZib Ha npuiiom ACK, nmpuiioM KIIOMiIorpeinto BUKIIMKae pupicT t1 3 mianasony 0,25—
1,20 xB Bij mouatky (J1iBa yactuHa puc. 6) mo mianasony 1,5-4,0 xB (mpaBa yacTuHA
puc. 6). Y BIANOBIAL HA HABAHTAXYBAJIbHY /103y KJIOIMIAOTPEIIO CIIOCTEPIralOThCS 3HAY-
HO OUbINi 3MIHM Yacy 3ropTaHHs KpoBi (t3). Taxk, sikio BuXijaHi 3HaYeHHS t3 BU3HAUA-
FOThCs B AianasoHi Big 5,0 10 8,0 xB y 8 100poBOIIBIIB (J1iBa YacTUHA pUC. 6), TO TICIs
MpUHOMY JIIKAPCHKOTO 3ac00y t3 TOUMHAE BU3HAYATHUCS JIUIIIE 3 6,75 XB Ta MO JJOCITHEH-
Hi 10,0 xB (IITyuHEe OOMEKEHHS IEMOHCTpALIHHOrO rpadika) peecTpyeThCs JIuiie y 2 BO-
JIOHTEpIB (IpaBa yacTUHA pUC. 6).
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Puc. 5. HIITET xpoBi yMOBHO-310pO-
BOro /100poBoJibLst /10 (A) 1 uepe3 12 ron
micnist (B) omHopazoBoro mpuitomy 150 mr
KJIOMIIOTPEITIO MEPOPATBLHO
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Puc. 6. MacmitaboBani B nmporpami «IKC remo-3» nmouarkosi ainsuku HITTET
(0-10 xB) 10 3m0pOBUX JOOPOBOJIBINB 10 (@) Ta uepe3 12 rox (6) micis nepopagIbHOrO
npuiiomy 150 MT KJIOMIIOTpEITo

Bpaxosyroun, 110 nipsima it ACK 1 KJ10mi1orpeltio nepemkopkae arperaiii TpomM0o-
LIUTIB, & TAKOXK, SIK HACJIIOK I[bOTO, IPUTHIYEHHIO BUBIJIbHEHHS PEUOBUH, 110 CTUMYJTIO-
FOTh MPOIIEC TEMOKOATYJISII] Ta MPOIYKYBAHHS TPOMOIHY, TO HAWBUPAKCHIIIHNI eeKT
iXHBOI /il OUIKYEThCS HA TTOUATKOBUX eTarax 3ropraHHs kposi. Metonom HITTET 6ymno
BHSIBIICHO, 110 HAWOUITBII iHOOPMATHBHUMH ITIOKA3HMKAMU OIIHKM iXHBOI il € Taki Xa-
PAKTEPUCTHKH, SIK CyCIIeH31i{Ha CTaOUIBHICTD IIUTbHOT KpOBi (t1) Ta IHTEHCUBHICTH KOH-
takTHOI Koarysii @EK (IKK). briokyroun arperaiiiiHy akTHBHICTh TPOMOOIIUTIB, JTaH1
MpernapaTy BIUIMBAIOTH 1 HA eTall mpornaraiiii piopuHoreHesy, B OCHOBHOMY 3a PaXxyHOK
BIJICYTHOCTI IMOBEPXHi, HEOOXITHOT /ISl TOBHOIIIHHOT B3a€MO/Iii AKTUBOBAHUX (PAKTOPIB
3rOpTaHHs MK c00010. TaKuM YMHOM, 32 PaxXyHOK BIUIMBY Ha TPOMOOIMTAPHY JIAHKY
reMocTa3y BiIOYBA€ThCS 3HUKEHHS IHTEHCUBHOCTI TPOMOIHY — OCHOBHOT'O €H3UMY TeMO-
KoAaTyJIslii, mo Bimoopaxaerbes Ha kpusiit HIITED cTpykTypHOO Ta XpOHOMETPHUHOIO
rIMOKOATYJISIIETO, SIKA CIIOCTEPITAETHCS MICIIST OJHOPA30BOTO MPUMOMY aHTHATPETaAHTIB.

Hpyruii eTar 1oCiiHKeHHs BKITIOYAB JJEMOHCTPAIII0 MOHITOPHHTY JTii aHTUKOATYJISIHT-
Hux npenapatiB. Ha puc. 7 HaBeneni rpadiku HITTED sixk npukiajg 3MiHA XapaKTepuc-
THUK TeMOCTATUYHOTO MOTEHIIIATy 3/TOPOBOTO JTOOPOBOJIBLIS IICIS MIIMKIPHOTO BBEJICH-
Hs rerapuHaTy HaTpito 103010 5000 O/1. MakcuManbHui aHTUKOATYISTHTHUN ehekT mpe-
napaty peectpyerbest Ha 10-i xBununi (3HmwkeHHss KTA 3 54,9 no 10,3 Bign. ox.). [pu
ubomy BiamiuaTecsis miasunienus 3CK (npupict tl 3 1,25 go 1,8 xB). Takoxk He peecTpy-
€TBCS t3 MPOTATOM TIEPIOAY OCIIKEHHSI, IpeJcTaBiIeHoro Ha rpadiky (18 xB). AHTH-
KOaryJassHTHUM e(DeKT, 3HMKYIOUNCh, 30epiraeTbes 10 180-1 xBununu. Ha 240-it xBuinHi
BXKE PEECTPYETHCS XPOHOMETPUYHA TiIEPKOAryJIsiis (3HWKeHHS t2 10 2,4 XB Bi/I BUXiJI-
Hoi 2,8 xB, 3HMKEHHS t3 10 3,2 XB B BUXITHOI 4,6 XB), CTPYKTYPHO JOCSTAI0YU BUXIJI-
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Puc. 7. MacmrtaboBaHi B nporpami
«IKC remo-3» nouatkosi autsaku HITTED
KPOBI 3TOPOBOTO JOOPOBOJIBIIS: TICIIS BBE-
nenHs 5000 MO renapuHaTa HaTpirO M-
mKipHo: A — BuxigHa; B — depes 10 xB;
C — ugepe3 30 xB; D — uepe3 120 xB; E —
yepe3 180 xB; F — uepes 240 xB

AMITIITYTa CUTHAITY,
BIZH. OLI.
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soro piBHs (IK/ 70 BigH. oj. pu movart-
KOBOMY 3HaueHHI B 63,8 BigH. 01.).
AKTHUBHICTD MPOILIECY JaTePaIbHOTO 301-
paHHs (GiOpUHY 3aTUINAETHCS JIEIIO 3HU-
xenor (ITIC 18,8 BigH. of., IpU moyart-
KOoBOMY 3HaueHHi 21,2 BifH. o1.). Ha 1po-
My TJII Ma€ MicIle KOMIIEHCATOPHE TMOCH-
JIEHHS IPOTU3TOPTAbHOI aKTUBHOCTI
kpoBi (KCITA 3,7 BiH. oJ. TpH MTOYATKO-
BOMYy 3HaueHHi 3,0 BimH. oj1.).
JocnimpkeHns, BUKOHaHe 3a ydacti 10
3710pOBUX T0OPOBOIIBIIB (puUc. 8), 1eMOH-
crpye peakiito ['TI Ha makcumymi aii JI3.
[Tpu bOMy OIiHKA IHTEHCUBHOCTI MPO-
TEOJITUYHOTO eTary GpiOpuHOreHe3y mpo-
BOAUTHCS nopiBHstHHAM t1, 12 1 KTA —
YHIBEPCAIBHOTO KPUTEPIIO JTAHOTO eTaIry
remokoaryssimii. [Ipu 11pomy, sSIK BUIHO 3
MOPIBHSHHS BUXIHUX AaHUX (puc. 8, a) 3
pe3ylIbTaTaMu, OTPUMAHUMU IIPH BBEJICH-
HI TeMapuHATY HaTpito (puc. 8, 6), Ipu Mi-
HIMaJbHMX JeBiamisx t1 HailOLIbII BUpa-
JKEHUX 3MiH 3a3Hae t2. Crocrepiraerbes
MIPUPICT OCTAHHBOTO BiJ liarma3ony 3 3,8—
4,9 xB no miamaszony 8,0-10,0 xB, mo xa-

AMILTITYTa CUTHAITY,
BiJTH. OJI.
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Puc. 8. Macmrabosani nporpamoro «IKC remo-3» gimsaku HITTET (0-11,5 xB), 3a-
nucani y 10 310poBUX 100pOBOJIBLIB 10 (@) 1 yepe3 10 XB (6) micis MiAMIKIPHOTO BBe-

nenHs 5000 MO remapuHaTy HATPIO
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pPaKTepU3y€e KpaTHE 3HIKEHHS TPOMOIHO-
BOI aKTUBHOCTI, OT¥Ke, MPOTEOJITUUHOTO
erany (GiOpuHOTEHE3Y.

V Binnosinge Ha BBeneHHs 2500 MO 1u-
6opy (beminapuHy) miamkipHo (puc. 9)
3miHa [Tl xapakTepusyeThcsi pO3BUTKOM
CTPYKTYpHOI (3HMkeHHsT MA) Ta XpOoHO-
METPHUUHOI (30LTbIEHHS t5) TimoKoarys-
mii. MakcuMabHUN aHTUKOATYJITHTHUM
e(eKT CIOCTePIraeThcs B MPOMIKKY MiXK
3-10 1 6-10 TOAMHOIO TTICIIsI BBEJICHHS ITperia-
party (3umxenHs KTA 3 66,6 no 25,31 1 no
12,98 BijH. oj1. BianosiaHo). Takox 3a 1ieit
MepioJl PEECTPYETHCS MaKCUMaJibHE 3HU-
JKEHHSI aKTHBHOCTI MPOTEOJITHYHOTO eTa-
my (GiOpuHOTEeHe3y (3HYIKEHHS BUXITHOTO
piBus IK Bix 55,17 no 16,14 BinH. ox. Ha
3-T10 ronmuny Ta 17,41 BigH. ol1. HA 6-TY ro-
JIAHY BIIIOBITHO), HACITIIKOM SIKOTO € 301/1b-
menHs Y3K (36inbmennst t3 3 6 1o 17 xB Ha
6-Ty TOJUHY IOCITIDKEHHS). AHTUKOAry-
JISTHTHA JIis TIperapary MpoTrPecUBHO 3HU-
KYETHCS, 10 24-1 TOAWHU CIIOCTEPEKEHHS
I'Tl mpakTUYHO HE BIAPI3HSAETHCS Bif T1O-
yaTkoBoro. Heob6xigHo BiA3HAYNTH, IO
BHPaXKEHI MPOSBU TIMOKOATYJISIIHOT mii

AMILTITYIa CUTHAITY,

BiIH. OII.
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Puc. 9. JluHaMiKa TeMOCTATUYHOTO I10-
TEHI[IaJly KPOBI YMOBHO-3/I0pPOBOT0 J0OPO-
BOJIBIIS ITICIISE OJHOKPATHOTO MiAIKIPHOTO
BBeZeHHs 2500 MO uubopy (6eMinapuny):
F — ¢onosa HIITET no BBeaeHHs npena-
paty; A — HIITEDT uepe3 3 rox;
B — ugepes 6 rox; C — uepes 12 rom; D —
yepe3 24 TOJ1 MicIst BBEJCHHS MIperapary

nubopy B mianaszoHi 3—6 ToJ MPUCYTHI y

100 % Bumanxis, a ock 3 6-i 10 24-1 roau-

HU 1Ieil eeKT mpenapaTy peecTpyeTbesl He 3aBkau. Bkpail Baxiusoto € ominka ['T1 Ha
MIPOTEOITUYHOMY eTari ¢ibpuHoTeHe3y (iHimiamis, amIutidikais/mponaraiis), TOMy 1110
B TIEPEBaXKHII OLIBIIOCTI CIIOCTEPEKEHD t3, MO peecTpyeTbes 3 12-1 TOMMHU TICIs BBe-
JICHHSI TIperapary, IpakKTHYHO MTOBEPTAETHCS JIO IIOYATKOBOTO PIBHS IIPU 30epekeHH] 3a-
rajgpHOro rinokoaryismiiaoro tpermy ['TI («3cyB BripaBo 1 BHU3»). [ToaiOHI 3MiHM pe-
€CTPYIOTH 1 JUIsl TaKUX Moka3HuKiB, ssk KTA ta IK/I.

BupasxeHi Bapianii iHAUBINyadIbHOI YyTIUBOCTI MICIs OAHOPA30BOr0O MiAMIKIPHO-
ro BeegeHHs 2500 MO OeMinmapuHy B «OAHOPIAHIN» rpymi 3 10 BOJIOHTEPIB BUKIIIO-
YUJIM MOKJIUBICTB BiI0OpakeHHs 00’ eqHaHuX rpadikiB MmoHiTopuHry ['T1. [TpoTe omi-
HeHi rinmokoaryysiniiHi epextu mporo JI3 y 100 % Bunankis gikcyrorbes Ha 3-i 16-i
TFOJIMHI JOCIIKEHHS, 1110 MATBEPKYEThCs 3HIKeHHsAIM KTA Ha 3-i roauHi B aiana-
30H1 35-60 %, Ha 6-if roguni B mianmaszoHi 20-60 %, Ha 12-if ToguHi — B miama3oHi
10-15 %.

BucnoBkn

1. HaBeneno nani npo rinodanbhy texnosorito — HITTET, mo no3Bosise mpoBoauTH
iHTerpaTuBHY OLIHKY ctany [Tl miapHOI KpPOBI MalieHTa.

2. Ha npuknani nemoHcTpaliii egektiB antuarperanris (inriditopa LHOI-1 — ACK +
rigpokcuay martito, ojokatopa AP perentopiB TpPOMOOLUTIB — KJIOIMIIOTPEITI0) Ta
AHTUKOATYJISHTIB (HeQpaKI[iOHOBAHUH TellapyuH — TelapyuHAT HATPI, HU3bKOMOJIEKY-
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JISPHUH TermapuH — OeMINapyH) MPOJAEMOHCTPOBaHI MOKIIMBOCTI ONEPATHBHOI Ta Iep-
coHi(hikoBaHOT OLIIHKM BIUIMBY JIIKAPChKUX TpernapatiB Ha ['T] mpu BUKOPHUCTAHHI TeX-
nosorii HITTET.

KrouoBi ciioBa: HU3bKOUACTOTHA TT'€30TpoMboeacTorpadis, reMOCTATUUHUH MTOTEH-
iaj, MPOTUTPOMOOTHYHA Teparlisi, MepcoHi(piKaIis.
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BETUYECKOI1 CTOIIbI, TPEBYIOIINX OIMEPATUBHOI'O BMEIIIA-
TEJIbCTBA

IIpoBoauTcst cpaBHEHME TaKUX BUAOB perrnoHapuoi anectesuu (PA), xak on-
HOCTOPOHHsA cninHanbHas anecresus (OCA), TpaauiiMOHHAs CIIMHATIbHAS AHEeCTe-
3ust (CA) u 6iokana ceganmumuoro Hepsa (BCH) npu onepaTuBHBIX BMeIIaTEb-
cTBax y 00NBbHBIX ¢ cuHApoMoM auaberndeckoit cromsl (CC). [Tpoanannsuposa-
HbI 3 (HEeKTUBHOCTD, HAJIE)KHOCTh 1 OE30MACHOCTh JaHHBIX BUmOB PA. Onpeners-
eTcs onTUManbHblil BapuaHT PA mis manuenTos ¢ CIAC. PernonapHas aHectesus
SIBIISIETCS. OCHOBHBIM METOOM BBIOOPA IPU ONEpPALUAX HA CTOIIE 110 CPABHEHUIO C
MeToJuKaMu oOuieit aHecTe3uu. Benencrsue BiustHusg PA Ha cuMnaTHYecKyIo cuc-
TeMy y OOJIBHBIX YJIy4IIAIOTCsl pellapaTUBHBIE ITPOLIECCHI ONIEPUPYEMON KOHEUHOC-
TH ¥ IPOMCXO/IUT TIOJIOKUTEILHOE BIIMSIHUE HA YITICBOIHBII OOMEH.
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Bouio BeisiBiieHo, uto OCA, 1o cpaBHeHUIO ¢ TpaauiirionHoi CA, 3HAUYUTETbHO
YMEHbILIAET 30HY JECUMIIATU3AIUHU, YTO IPUBOAUT K CTAOMIIBHOCTU T€MOIMHAMUKHI
Y HUBEJIMPYET MIPOOIIEMBI C MOUEHCITYCKAHUEM B TIOCIIEOTIEPAIMOHHOM TIEpUO/IE.

KuroueBsble ciioBa: pernoHapHasi aHECTe3Hs, OJHOCTOPOHHSIS CIIMHANIbHAS aHe-
CTe3Wsl, cCaXapHbIi TMa0eT, CHHIPOM IUa0CTHICCKON CTOTIBI.
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REGIONAL ANESTHESIA IN PATIENTS WITH DIABETIC FOOT
SYNDROME WHO NEED SURGICAL INTERVENTION

In our work, we compare such types of regional anesthesia as unilateral spinal
anesthesia, traditional spinal anesthesia, and sciatic nerve blockade during surgical
interventions in patients with diabetic foot syndrome. The effectiveness, reliability
and safety of these types of regional anesthesia are analyzed. The best option of
regional anesthesia for patients with diabetic foot syndrome are determined. All
patients were monitored for cardiovascular parameters, Doppler scan of peripher-
al blood flow. The effectiveness of the regional unit, its time of attack, duration and
depth are evaluated. Regional anesthesia is the main method of choice for operations
on the foot compared to methods of general anesthesia. Due to the influence of region-
al anesthesia on the sympathetic system in patients, the reparative processes of the op-
erated limb are improved and there is a positive effect on carbohydrate metabolism.

Unilateral spinal anesthesia was found to significantly decrease the area of de-
simpathization compared with traditional spinal anesthesia, which leads to stabili-
ty of hemodynamics and eliminates urinary problems in the postoperative period.

Key words: regional anesthesia, unilateral spinal anesthesia, diabetes mellitus,
diabetic foot syndrome.

Pobota BukoHyBasacs B pamkax Temu JHinporeTpoBcbkol MeauuHol akaaemii MO3
Vkpainu «BuzHaueHHs: ONTUMAIBHUX METOJIIB aHecTe3il 1 3a0e3neueH s nepioneparii-
HOTO MEePioAy B PISHOMAHITHUX rajy3six Xipyprii Ta po3po0OKa HOBUX IMiAXO/IB 0 iHTEH-
CHUBHOI Teparnii XBOpUX Yy KPUTUYHUX CTAHAX Ha MIACTaBl BUBYEHHS MATO]I310J0TTUHUX
3MIH TOMeOCTa3y», AepkaBHUl peectpauilinuii Homep 0117U004203.

Beryn

Lyxposuii miabet (11/1]) Buznanuiit BOO3 emnigemiero HeiHpeKiHOro rene3y. OaHum
3 YCKJIaIHEHb JaHol maTosorii € cunapom aiadernunoi cronu (CAC) — 3axBOprOBaHHs
CTOII, 110 BUHUKAE Ha TJI YpaKeHHs nepu(epuuHnuX HEPBIB 1 CyauH [6].

JlikyBaHHS THIHO-HEKPOTHYHUX (POopM aiabeTHUHOI CTOIHU Hepeadayae daraTopaso-
Bl XIpypriuHi BTpyYaHHS 1, IK HACII0K, 0araTopa3oBe aHeCTe31010T1uHe 3a0€3eUeHHS.
HasBHicTh noTiopraHHOT MATOJIOTT, XapaKTepHOI 7151 JAHUX 3aXBOPIOBAHb, BUCYBAE TTiJI-
BHUIIICHI BUMOTH, TIEPIII 3a Bce, 10 OE3MeKH aHecTesil 3 MiHIMAJIbHUM BIUIMBOM Ha BYTJIe-
BojHui 00MiH 1 pyukuii LIHC [4]. 3 orsay Ha BUCOKMIT PU3UK PO3BUTKY KapIiOBACKY-
JIIPHUX 1 11epeOpOBACKYISIPHUX YCKJIAIHEHb IIPU IIPOBEICHHI 3araibHOl aHecTesil y ma-
LIEHTIB BUCOKOTrO Kjacy pu3uky 3a ASA, y maHiii cutyamii HoTpiOHUI aleKBaTHUI BH-
0ip MeToiB perioHapHoi aHecresii (PA). JloBeneHo, 1110 Bukopucrtands PA y maiieHTis
BHUCOKOI0 pu3uKy (kiac 3a ASA 3 1 Bullle) 3HIKYE MepionepaiiiiHy JIeTaabHICTh TPUOJIN3-
HOo Ha 30 % [3]. [103UTUBHMIA BIUIMB perioHapHUX OJIOKAJ HA MIPOSIBU OTIEPAIIIHOTO CTpe-
¢y 1 mepelir micasonepamiiHoro nepioAy BioopaxkeHo y 6araTbox AOCTIHKEHHSX [7].

ITokasaHo, mo nposeeHi mija PA onepallii CylpoBOKYIOTHCS MEHIIIOK KPOBOBTpA-
TOIO, 1110 3HUKYE HEOOXIAHICTh Y MepeIMBAHHI KOMITOHEHTIB KPOBI 1, BIIMOBIIHO, 3MEH-
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1y€e WMOBIPHICTh TpaHCPy31MHUX yCKTaaHeHb [8]. Benuuesny poitb y po3inpeHHi 3acTo-
cyBaHHs MeTo/iB PA Bimirpana mosiBa cydacHUX MICIIEBHX aHECTETHKIB, & TAKOX OJHO-
pPa3oBUX 3aCO0IB JOCTABKH iX JIO OPTaHiB 1 TKAHWH.

BinHOBJIEHHS JTOKaIBHOI MIKpOUMPKYJIALii Tpu PA 3MeHIye eHI0TOKCUKO3 1 BUKJIH-
Kae OUIBII paHHIN MOYATOK emiTesi3alii paHu 3a PaxyHOK IOJIMIIEHHS pernapaiiHiux
nporeciB [2]. [opMoHanIbHI peaxiiii, 3yMOBJICHI MiIBUIICHHSIM CUMIATUYHOTO TOHYCY,
MPOSIBIISIIOTHCS 3POCTAHHSIM CEKPEIil MIFOKATOHY Ta 3HIKEHHSAM CeKpellii iHcyiny [1].

Mauii 06’€M BBEACHOTO aHECTETUKA JO3BOJISIE€ 3HU3UTH BUPAKEHICTH 1 4ACTOTY PO3-
BUTKY TiNOTEH311, Opaaukap/iii, mciasonepaniifHoi 3aTpuMku cedi [S]. [icist omHOCTOpOH-
HbOI criiHabHOT aHecTe3il (OCA) mBu/IIe BIAHOBIIOETHCS MOTOPHUKA, 1IeH BU/ aHeCcTe31l
Kpallle cy0’€KTUBHO MEPEHOCUTHCS MAIllEHTAMH, BUKOPUCTAHHS MAJIMX 103 aHECTeTUKA
MPAKTUYHO BUKIIOYAE MOXKIIUBICTh IXHbOT TOKCHUYHOT JIii.

Meta po6OTH — MOPIBHATH e€(PEKTUBHICTD, HAIIHHICTD 1 O€3MeKy TAKHX METOIB pe-
rioHapHoi anectesii, sk OCA, TpaauiiiiHa criiHanbHa aHectesis (CA) Ta 61okaja CitHuY-
Horo HepBa (BCH).

Marepiaan Ta MeTOIM AOCTiTKEHHS

Byio obcrexeno 96 marienTis 3 piarno3amu L/, CIC, sxi mpoxoauiu JiKyBaHHS y 3-
1 MICBKIif JTikapHi 3amopioks y BiIUICHH] THiKHOI Xipyprii B iepiof 3 2017 mo 2018 pp.
[TanienTn 6ynu po3nineHi Ha Tpu rpynH (1o 32 MALiEHTH Y KOXHIH) 3aJIe)KHO BiJl METO-
1Ty 3HEOOTIOBAHHS:

1-ma rpymna — xBopi, mpoornepoBaHi B ymoBax OCA;

2-ra rpymna — XBOpi, IPOOIepOBaHi B yMoBax TpaauiiiHoi CA;

3-1s1 rpymna — XBopi, mpoornepoBaHi B ymoBax BCH.

Kpurepii BKIIOUCHHS:

1. HeoOXigHiCTh ONIEpATUBHOTO JIIKYBaHHS.

2. PizHi popmu yckiagaenoro CAC y xgopux Ha LI/] 2 Tumy.

3. CrabinpHUI CTaH XBOPOTO, SIKUH JTO3BOJISIE TPOBOIUTH AUDEPEHIIHHII TiIXif 10
JIIKYBaHHSI.

Kputepii He BKITIOUCHHS:

1. CI 1 tumy.

2. XBopi Ha CIC cranii 1 14 3a xnacudikauieto CZE (Vxkroponu, 2012).

3. XBopi, 5Kl 3HAXOASTHCS HA TEeMOJI1aITi31.

VYciM manieHTaM IMpOBECHO ONEpaTUBHE BTPYUYAHHS PI3HOTO CTYIEHS CKIIAIHOCTI,
32JICKHO BiJI XapaKTePy 1 CTYINEHS YPaXKEHHS HUKHBOI KiHIIIBKM, B YMOBaX JOCITIKyBa-
HUX HaMu BUiB PA.

Kniniuna xapaxmepucmuka 00Caidicy8anux X60pux

Bik XBOpHX, BKIIFOUCHUX Y JOCITIKCHHS, CTAaHOBUB 39—-86 pOKiB, cepeaHill BiK MaIlieH-
TiB (62,7219,19) poky. Y xoxHil rpymi 50 % maiieHTiB 40JI0BIUOI Ta )KIHOYOI cTaTi Bij-
MMOBiAHO. BiIBIIICTE MAIlIEHTIB MaJIX CYIIPOBIIHY MATOJIOTIO PI3HOTO CTYIICHS 1 CTaIii:

— 90 % xBOpUX — iIEMIYHY XBOPOOY CepIIs;

— 77 % XBOpHX — TiNEPTOHIUHY XBOPOOY 2-3 CT.;

— 6 % XBOpUX — TicIsAIH(DAPKTHUIA KapiOCKIEPO3.

Memoou docniodcenns nayicumis

VY BciX MalieHTIB 311HCHIOBATIN MOHITOPUHT NOKA3HHUKIB CEPLIEBO-CYIMHHOI CUCTEMHU
(apTepiabHUIl CHCTONIYHUI Ta A1aCTONIYHUI TUCK, CepeAHiil apTepialbHUN THUCK, Yac-
TOTA MYJIbCY).

Clinical Anesthesiology & Intensive Care, N 2 (12), 2018 37



[TpoBoauIN TONIUIEPIBChKE CKAHYBAHHS MEPUPEPUIHOTO KPOBOTOKY ITOPTATUBHUM
3BYKOBUM 1HIMKATOPOM IIBHIKOCTI KpoBOTOKY «MIHIJIOII-8» (BupoOHUIITBO HITD
«BIOCC») 3 MaTpYMKOBOIO MAHKETOK. 3 ypaxyBaHHSM IMOKA3HUKIB, SKI BU3HAUAH 34
nonomoroto anapata « MIHIZOIT-8», BupaxoByBanu nanbiie-mureuoBwmii inaexc (II1I).
Temnepartypy IIKipHUX MOKpUBIB BUMiproBaiu tepmomerpoM AAR-PRO TD-1116 Ha
PIBHI TOMIJTKOBOCTOITHOT'O Cyriio0a Ha pi3HMX erarax aHecresii. OIiHIOBaIN e()eKTHUB-
HICTh PErioHApHOTO OJIOKA, Yac HOTO HACTaHHS, TPUBAIICTH 1 TTMOMHY. [HTEHCHBHICTH
00JTr0 BU3HAYAIIN 32 JJOTIOMOT'OI0 CTaHIaPTHOI Bi3yalibHOT aHaorosoi mkanu (BAIL).

Jiist craTucTUUHOI 0OPOOKH JaHUX 3aCTOCOBYBaju onucoBy cratuctuky (Excel), muc-
niepciiinuit anamz (ANOVA) 3 BukopucranssMm F kputepiro Dimepa.

Pe3yabsTaTn nociinkenns Ta ix o6ropopeHHst

Komnuanns cepennboro aprepianbaoro tucky (AT) B rpymi OCA (1-ma rpymna) He
nepeBuIyBaio 4,5 %, y rpymi CA (2-ra rpyna) — 9,8 %, a B rpyni BHC (3-1s1 rpyna) —
4,3 %. JleranpHo nmokasHuku cepennboro AT BinoGpaxeni B Ta6n. 1. [pyHTyrouncs Ha
kputepii dimepa, BUIAHO, IO B TPYIIi MAIIEHTIB, SKMM Oylla BUKOHAHA TpanuiiiiHa CA
(p=0,00), mpobaeMu 3 TEeMOAMHAMIKO BUHUKAIN IOCTOBIPHO B 2,2 pa3y YacTille, HiX y
rpynax 1 Ta 3 (p=0,02 i p=0,01 BignmoBinHO), ne 3MiHU cepeHboro AT Takox peecTpy-
BaITNCS, aJIe MEHIII KPUTHYHI JJTs natienTa. ToMy piBeHb TeMoaMHaMIKH y 1-i1 1 3-i1 rpy-
nax OyB CTaOUIBHUM 1 He TOTPeOYBaB MEMKAMEHTO3HOT KOPEKIIii.

V BciX 00CTeXEHUX MAIIEHTIB MMiCIsl MpoBeieHHs: PA Big3HauaIoCs MOKpAIIAHHS TTepH-
(hepruHOI MIKPOIMPKYJIAILIT OTIEpOBAHOI KiHITIBKU. JlOTIIepiBChKe CKAaHYBaHHS Meprdepruy-
HOT'O KPOBOTOKY ITPOBOJIMIIN 33 JOMOMOTOI0 IIOPTATUBHOI'O 3BYKOBOTO 1HIMKATOPA IIBUI-
kocTi KpoBoToKy « MIHIJIOIT-8» 3 HaKIaJaHHAM MaTbUMKOBOT MAHKETH Ha 1-1 masenp cTo-
M 1 (hiKcalliero OKa3HUKIB KPOBOTOKY (crcTomiyHnii AT) Ha apTepii IbOro Nmaibls.

Ha mincrasi orpuMaHux HamMu qaHux O0yB pospaxoBanuii [1I11. ¥V xBopux, sikum Oyia
BukoHaHa OCA, I1I1I 36inbiryBaBcs mijg yac anectesii Ha 18,3 %, y XBopuX Micis Tpaau-
uiinoi CA — na 23,5 %, y nauienTis micisgs BCH — na 17,1 %. PiBeHb MIKpOLMPKYJISLIT
OTIEpOBAHOI KiHIIIBKU TOCTOBipHO 30imbimmBes (p<0,05) y Beix rpymnax, mo Beje 10 Io-
JIIIIEHHS perapaTUBHUX MPOIIECIB OMEpOBAHOI KiHIIIBKUA. Ha BimMiHY Bii XBOpHUX, IKHM
Oyna BukonaHa tpaguniitna CA i pisens 1111 y skux pearyBaB Ha 20 % 1 Ha 310pOBii
HO31 (p<0,05), 1110 CrIpHsIE 3HIKSHHIO FeMOIMHAMIKY B JISSIKUX BUTIAAKax, mokazHuku [TI11
JIOCTOBiIpHO He 3MmiHwmcs y 1-it (p=0,18) i 3-it rpynax (p=0,07) 6inpmn Hixk Ha 7-8 %
(p>0,05). deranpnime gani [T BimoOpasxkeHi y Tadm. 21 3.

ITpo noxpanianus nepudepruyHoOi MIKpOIMPKYIIALIT CBITININ i TAapaMeTpH 3MIHH TeM-
NepaTypy HUKHIX KiHIIIBOK OMEPOBAHUX XBOPHX B yMoBax PA. Y xBopux 1-i rpynu Tem-

Tabauys 1
IMoka3HUKHU CepeHBOro APTEPiaJIbHOIO THCKY
y rpynax Joc/iuKeH s, MM pT. ¢T., M*m

[pyna ITokaznuk

- - - p F cr. Fxp.
XBOPHX | TTo anmectesii | 20 xB anecresii | 60 xB aHecresii
1-ma 100,61%7,64 97,55%£5,35% 96,06£6,40* 0,0232 | 3,92>3,09
2-ra 100,38%6,69 90,50%9,15%* 92,22+6,95% 0,0000 | 15,11>3,09
3-1a 101,22%6,36 97,91£6,04* 96,84+4,78%* 0,0086 | 5,01>3,09

Ipumimra. Y tabn. 1-3: * — p<0,05.
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IManabue-nievoBnii inaexc onepoBanoi Kinuisku, MEm

Tabauys 2

Ipyna IToxa3zHuk
P Fer. Fxp.
XBOPHX | T1o anecresii 20 xB anecresii | 60 xB anecresii
1-ma 0,67£0,10 0,82+0,11* 0,81£0,10%* 0,0000 | 19,82>3,09
2-ra 0,65%0,09 0,86+0,11%* 0,83%+0,12* 0,0000 | 37,92>3,09
3-1s 0,63%0,10 0,75%0,11* 0,76x0,10* 0,0000 | 13,93>3,09
Tabnuys 3
[Manabue-nievosuii inaexc 310poBoi KinuiBku, Mtm
IToxa3zHuk
T'pyna - - p F cr. Fkp.
XBOPHX | JTo anecresii | 20 xB anecresii | 60 xB aHecresil
1-ma 0,76£0,12 0,81£0,11 0,81£0,12 0,1758 1,77>3,09
2-ra 0,73%0,10 0,92+0,10%* 0,88+0,11%* 0,0000 [ 27,99>3,09
3-Ts1 0,69%0,10 0,73%0,10 0,75%0,10 0,0697 | 2,74>3,09

nepaTtypa oInepoBaHOI KIHIIIBKH IIiCIIsi BUKOHAHHS aHecTe3il 3pocia Ha 3,8 %, y XBO-
pux 2-i rpynu — Ha 3,4 %, a y nauienris 3-i rpynu — Ha 2,8 %. TemmepaTypy BUMipro-
BaJIM Ha JIATEpaIbHIi MOBEpXHI onepoBaHoi cromu TepmomerpoM AAR-PRO TD-1116.
Ha HeonepoBaHiii KiHIBII y NAIEHTIB 3-1 TPyIH TeMIlepaTypa CTOIU 3MiH He MaJld, Ha
BiIMiHY Bix mamieHTIiB 1-i 1 2-1 rpyn, y SKUX TeMIepaTypa HeolmepoBaHOI KiHIIIBKU J0-
CTOBIPHO TiBUINyBaacs Ha 3,7 % i yac aHecTesil.

Crin 3a3HaunTh, o OCA, K BapiaHT 3HeOOIIOBaHHS TIPH OTIEPALIisIX Ha CTOIT, Ma€ Haii-
aJICKBATHIIIMIA PIBEHb XIpYpriuHOro 3HEOOFOBAHHS TIOPIBHSHO 3 HIIMMU Buaamu PA mpu
BUMIpIOBaHHI 0051b0BOI uyTiuBoCTi 32 BAILL. Ha mifcraBi oTpuMaHux JaHUX MOXKHA CTBEP-
JOKYBATH, 110 y 1-11 1 2-if rpynax piBeHb 001160B01 uyT/IMBOCTI 32 BALLI 3a6e3neuye aexBaTt-
He XipypriuHe 3HeO0IIOBaHHS IPOTAroM Maiike 4 rofi, a mpu BukoHaHHi BCH 6inbIne mosmo-
BUHM TAIIEHTIB He OTpUMYIOTh 100 % XipypriuHoi aHamresii, 10 MOXke MPU3BOJMTH JI0 J10-
JIATKOBOI MeAMKaMEeHTO3HOI aHairocedarii. Yepes 10 roj micist BAKOHAHHS OJTHOCTOPOH-
HBOI aHecTe3ii piBeHb OOJBOBOI UYTIMBOCTI Y MAIEHTIB MPAKTHYHO Ha 50 % HIKUMIA, HIK
HaBITh Y XBOPUX, siKi nepeHecu TpaauniiHy CA. Lle poouts OCA Meromom BUOOpPY Ipu
3HeOOITIOBAHHI Y MAIIIEHTIB, SKi TOTPEOYIOTH onepaTUBHOTO BTpy4yanHs npu CAC.

BucHoBku

1. PerionapHa aHecTe3is € OCHOBHUM METOJIOM BHOOPY IMPHU OIepallisix Ha CTOI Mo-
PIBHSIHO 3 METOAMKAMHU 3arajbHOI aHecTe31l, 3BaXkaloun Ha HasBHICTH y narieHTis 3 CJIC
BHCOKOTO PU3HKY 3a IIKajior ASA 1 6e3:1iul CynpoBiAHOI MaTOJIOTI], 3yMOBJIEHOT OCHOB-
HUM 3aXBOPIOBAHHSM (IIyKpOBUIi 1iabeT).

2. ITicnsonepatiiHuii epio1 y Mali€HTIB, SIKi IEPEHeCIN OIepallilo Ha CTOITl B yMOBaX
perioHapHOi aHecTe3ii, He YCKIIATHIOETHCS TOPYIICHHSIM 3BHUAHOTO PEXUMY XapuyBaH-
Hsl, 1110 HE TTOTPeOye T0AATKOBOI KOPEKIIT CTAHAAPTHOTO PEXUMY IHCYIIHOTEpaITii.

3. YHaci oK BIUIMBY perioHapHOI aHecTe3ii Ha CUMIIATHYHY CHCTEMY Y XBOPHUX IIO-
KpalyloThCsl perapaTUuBHI MPOIIECH OMEPOBAHOI KIHIIIBKH, & TAKOXK BIIMIYAETHCS M103U-
TUBHUU BIUIMB HA BYTTIEBOJHUNA OOMiH.
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4. OaHOCTOPOHHS CITiHAJIbHA aHeCTe31s 1 010Ka/1a CIZIHMYHOIO HEpBa Ha CTOPOHI OIle-
patii XxBopuMu Ccy0’€KTUBHO CIPUAMAIOTHCS CIPUATIIMBIIIE, HK Oj0Kajga 000X KiHITi-
BOK IIPU TPaJAULINAHIN CIIiHATBHIN aHecTesii.

S. BukoHaHHs OJI0Kay CIAHMYHOTO HEpBa 1HOJI CYIPOBOJDKYETHCS TICBHUMHU TPY/-
HOIIAMM (HaJMIpHA Maca Tiia, BIICYTHICTh MOXKIMBOCTI ¥Y3-HaBiraiiii), BHACIIIOK J1a-
HUX IIPUYUH OJIHOCTOPOHHS CIiHAJIbHA aHeCTe3is € MeTo1oM BubOopy y xBopux 3 CJIC.

KarouoBi ciioBa: perionapHa aHecTesisi, OJHOCTOPOHHS CITIHAJIbHA aHECTEe31s, IyKPO-
BUU 1ia0eT, CHHAPOM J11a0eTHYHOT CTOTIH.
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BJIMSIHUE BHYTPUAOPTAJIbHONM BAJZIOHHOM KOHTPITYJIbCA-
[N HA MTPOJOKUTEILHOCTh MEXAHUYECKOM BEHTHUJIALINN
JIETKUX, ®YHKIUWIO [TOYEK 1 HA KOJTUYECTBO HEBPOJIOI'NMYE-
CKUX OCJOXHEHHUN ¥V MAIIMEHTOB C CUHAPOMOM HHM3KOI'O
CEPJEYHOI'O BbIBPOCA ITIOCJ/IE KAPJINOXUPYPI'MYECKHUX OIIE-
PALIUI

BuyTrpuaopranbsaas 6amionnas koutpuyibcanus (BABK) — camblit pacripoc-
TPAHEHHBIH BUJI BpEMEHHON MeXaHHMUECKO! MOAIEPKKH KPOBOOOPALIEHUS, YTO I10-
3BOJISICT YJIYUILIUTh CEPACYHBIN BBIOPOC U KOPOHAPHYIO Nep(y3HI0, OTHOBPEMEHHO
CHIDKas HaIlpsDKEHHME Ha CTEHKY JIeBoro sxenrynouka (JIXK) u naBneHne 3aknnHuBa-
Hust 1erouHbiX Kanuuisipos (J3JIK). Llenapto paboThl OBLIO OLIGHUTH BIMSHUE Me-
XaHMUYECKOH MOJIepKKU KpoBooOpatieHus ¢ nomolunsio BABK Ha npopomkuTens-
HOCTb UCKyCcCTBeHHO BeHTWIsiIuu Jierkux (MBJT), pyHKIMIO TOYeK U 4acTOTy BO3-
HUKHOBEHMS 3HLe(ANIONAaTUH B paHHEM I10CIIe0epalluOHHOM nieproje. st aToro
ABTOpaMU OBIJIO IIPOBEIEHO PETPOCHEKTUBHOE 0OCEPBALIMOHHOE UCCIIEOBAHKE, B
KOTOPOM IPUHHUMAIIU yyacTue 58 manueHToB ¢ (pakiueii Beiopoca < 40 %, koTo-
PBIM OBLIIO BBIIOJIHEHO KAPAUOXYPYPrUYeCKHUEe BMEIIATEIbCTBA B YCIOBHUSIX HCKYC-
cTBeHHOTO KpoBooOpaieHus B ['Y «Muctutyt cepana M3 Ykpauns 3a 7-mecsid-
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Hblll nepuoa. [lomydeHnHble pe3yabTaThl CBUAECTEILCTBYIOT, UTO MPH JOMOJIHEHUU
TPaJUIIMOHHOM TEepaIUU IPU NOCTONEPALMOHHOM CHHAPOME HU3KOI'0 CEPACYHOTrO
BbIOpOCca nposeeHreM BABK npoucxoaut ymeHbleHne KOJIMYeCTBa HEBPOJIOTH-
YECKHX OCJIOKHEHUH, 4aCTOTHI BOSHUKHOBEHMS U CTETIEHH TSHKECTH OCTPOTO MTOBPEIK-
JIeHHs IToYeK. Taxke OTMEUaIoCh MOJI0KUTEIHHOE BIUSIHAE HA (DYHKITUIO TBIXaHUS,
YTO MPOSIBISUIOCH B CHMXKeHUU noTpedHoctr B MBJI n moBTOpHBIX MHTYOaLMsIX.
Takum oOpasom, panHee ucronb3zoBanrne BABK sBisiercs qelicTBEHHBIM CIIOCOOOM
NMpOo(GUIAKTUKY IMOJIMOPraHHON HEIOCTATOYHOCTH B YCIIOBUSAX HU3KOT'O CEP/IEUHO-
ro BBIOpOCA y MAIMEHTOB KapAMOXUPYPIUUYECKOT0 MpoduiIs.

KuroueBbie citoBa: cHHAPOM HU3KOTO CEPACUHOTO BEIOpOCA, BHYTPHAOPTAIBHAS
OaJIJIOHHASI KOHTPILYJIbCALMS, SHLIE(DATONATHS, OCTPOE MOBPEXKICHUE ITOUEK, PEHH-
Tybanus.
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EFFECT OF INTRAAORTIC BALLOON COUNTERPULSATION ON THE
DURATION OF MECHANICAL VENTILATION, RENAL FUNCTION, AND
THE NEUROLOGICAL COMPLICATIONS IN PATIENTS WITH LOW
CARDIAC OUTPUT SYNDROME AFTER CARDIAC SURGERY

Intra-aortic balloon counterpulsation (IABP) is the most common form of tem-
porary mechanical circulatory support, which improves cardiac output and coro-
nary perfusion, while reducing the left ventricular wall stress and the pulmonary
capillary wedge pressure (PCWP). The purpose of the work was to evaluate the
effect of mechanical circulatory support using IABP on the duration of mechanical
ventilation, renal function, and the incidence of encephalopathy in the early post-
operative period. For this purpose, the authors carried out a retrospective observa-
tional study which included 58 patients with EF <40 % who underwent cardiosur-
gical interventions under CPB in the State Institution “Heart Institute Ministry of
Health of Ukraine” for a 7-month period. The obtained results indicate that the
use of TABP in conjunction with traditional therapy in the postoperative period in
patients with low cardiac output leads to a decrease in the number of neurological
complications, the incidence and severity of acute kidney injury, and has positive
effect on the respiratory function, which is manifested by reduction in the need for
mechanical ventilation and repeated intubations. Thus, the early use of IABP is an
effective way of preventing multiple organ failure in patients with low cardiac out-
put after cardiac surgery.

Key words: low cardiac output syndrome, intraaortic balloon counterpulsation,
encephalopathy, acute kidney damage, reintubation.

Beryn

BuayTpimHbpoaopTaipHa 6amoHHa kKoHTpyibcallis (BABK) e HaiimomupeHimmM Bu-
JIOM TUMYACOBOI MEXaHIUHOI MATPUMKU KpoBoooOiry [1]. 3a momomoroio BABK mocsira-
€THCSI OLTBIIT CIPUSTIMBUNA OaJJAHC MIXK JIOCTABKOIO KUCHIO MIOKapy 1 ioro norpedamu
IPU BUKOPUCTAHHI KOHIICMIII] CUCTOJIYHOTO PO3BAHTAXKEHHS Ta NIACTOJIIYHOTO IIPUPOC-
Ty. Ak Haciinok, cepuesuit Bukuj (CB), ppaxkuis Bukuny (PB) Ta kopoHapHa nepdysis
MTOKPAIYIOTHCS 3 OJHOYACHUM 3HUKCHHSM HAIPY)KEHHS Ha CTIHKY JIBOTO IUTYHOYKA
(JIL), cucremuoro omnopy om0 JIII Ta THCKY 3aKJIMHIOBAHHS JIET€HEBHUX KaIllIspiB.
BHyTpiHbOAOpTATBEHUI OAJIOH, PO3IYBAIOYHCH ITiJ] YAC 1IACTOJIU, BUTICHSIE 00’ €M KpO-
Bi 3 TpyJHOI AOPTH. Y CHUCTOJY, KOJIU OAJIOH IBHUIKO CITAIAE€THCS, YTBOPIOETHCS MEPT-
BUU IIPOCTIP, 110 e(heKTUBHO 3HMKYE TocTHaBaHTaxeHHs Ha JIIII i mokpariye aHTerpa-
Huii kpoBoTik 3 JILI. CymapHuM eekToM € 3HIKEHHSI CUCTOIIYHOTO TUCKY B AOPTI 10
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20 % Ta miABUINEHHS T1aCTOJIYHOrO TUCKY. KOHTpITyIbcallisi — TEpMiH, IO OMUCYE Ha-
JlyBaHHS OalloHa B JIIaCTOJIy T4 MOT0 ClafaHHs B paHHIO cUCTONy. HamyBaHHs OaioHa B
CUCTOJIy BUKIIMKA€E 3MIIEHHsI 00’€My KPOBI BCEpPEIMHI A0PTH SK MPOKCUMAIILHO, TaK 1
JUCTAIBHO. e MPU3BOIUTH 10 MiJBUINEHHS KOPOHAPHOTO KPOBOTOKY 1 MOTEHIIIHHOTO
MOKpAIaHHS CUCTEMHOI repdy3ii, KoM MOTeHIIIiHA eHepris, 30epekeHa i1 4ac CUCTO-
JI1 B KOPEHI 40pTH, IEPETBOPIOETHCS B KIHETHUHY €HEPTit0 3 eIACTUYHOO BIIIAYCIO KO-
pens aoptu [3].

[lix yac mpoBeIeHHsI KOHTPITYJIbcallil 0aI0H BCTAHOBIIIOKOTH Y HU3X1IHIA 0TI HAXK-
4e JIIBOT MIKITFOYNYHOI Ta BUIIE HUPKOBHX apTepiil. Meroa BcTraHoBIIeHHST — 3a Cellb-
JiHTepoM abo xipypriuauii. CHHXpOHi3allis 6aToHa BUKOHYEThCs 3TiaHO0 3 EKI-kpuBoto
a00 3a THCKOM B a0pTi. [IpoBOUTBCS PEHTICH-KOHTPOJIb BCTAHOBJICHHS B IAJIATI IHTEH-
CUBHOI Teparii 4060 B aHriorpadivyHiii onepariiifHii.

BasioH 3amoOBHIOETHCS T'EIIIEM 1 PO3/IyBAETHCS HA MOYATKY JIACTOJIM, KOJIU a0pTallb-
HUH KJ1anaH 3aKpUTUNA. BUTICHSIE KPOB SIK MPOKCUMAIBHO (COHHI Ta KOPOHAPHI CYAMHH),
TaK 1 JIMCTAJIbHO (ME3CHTEPIAJIbHI Ta HUPKOBI aprepii). Bigomo, 1o HaiibiIbIe KUCHIO
miokap JIL moTpedye y dazy i3oBoroMiuHOT0 cKopoueHHs!, ko JILL HeoOximHO 11010~
JIATU apTepiayIbHUI OMip (MIOCTHABAHTAXEHHS ). BHYTpIIIHbOAOpTAIBLHUI OaJIOH criajia-
€THCS HAITPUKIHII JIACTOIHU y IIPECUCTONY, THM CAMHUM 3HIKYE MPECUCTOIYHUN THCK B
aopTi, TOOTO OMOCEPEIKOBAHO 3HIKYE IMICIISTHABAHTAKCHHSI.

[MokazanHns o nposeneHHss BABK 3HaYHO po3MMPHITUCS 3 TOTO MOMEHTY, KOJIU HOTO
BIIEpIIIe BUKOPUCTAIM MPU KapIioTeHHOMY IIOKY. ChOT'0JIHI KOHTPIYJIbCAIIISI IMHPOKO
BUKOPHCTOBYETHCS MPU PIZHUX CTAHAX, SIKI CYMPOBOJIKYIOTHCS JIBOILIYHOYKOBOIO (He-
3aJIeKHO BiJ il eTioyorii) abo GIBEHTPUKYISPHOIO HEAOCTATHICTIO.

[Tpu Bukopucranni BABK nocsratoTbcs iBa OCHOBHI CTpaTeriyHi 3aBIaHHS:

1. Tumuacosa migrpumka ¢yHkii JIL npu roctpiit cepiieBiii HeIOCTATHOCTI BHACITI-
JIOK 1HhapKTy MioKapa abo iHTpaoNepaliiHOro YIIKOKEHHS.

2. [TokpamaHHs 0aJIaHCy «I0CTaBKa-MOTpeday» KUCHIO 3 METOI0 3MEHIIICHHS 11IeMi30-
BaHOI 30HU Ta 30epeKeHHs OUTBIIOI KUTBKOCTI )KUTTE3NATHOTO MioKap/a.

[Tpu mporpecyBaHHI TOCTPOI CeplIeBOI HETOCTATHOCTI 400 CHHAPOMY HU3BKOTO ceplie-
Boro Bukuay (CHCB) npoBoauThCsl IHTEHCHMBHA Teparlisi 34 JOMOMOTO 3ac00iB 1HO-
TPOTHOI MATPUMKH, THPY31HHOT Teparii, 32 HeOOXITHOCTI 3aCTOCOBYIOThHCS IITyYHA BEH-
tusinis aerens (LBJI), Bazoaunatatopu, JiypeTHKH, TPOBOIUTHCS KOMIICH ALl aHe-
Mii (itboBui remoriio0in > 100 r/i) ta iH. 3a Hee)eKTUBHOCTI BUIIE3raJJaHUX 3aX0/IiB
XBOpOMY Toka3aHo nposeaeHHsT BABK.

3rigHo 3 nanumu Jitepatypu, BABK mokpariiye nepedpansuuii kposoTik. Pfluecke et
al. y cBoili cTaTTi mokaszanu, mo 3acrocyBaHHs BABK miBuIB MO3KOBHUIT KPOBOTIK Ha
20 %, ipy 1IbOMY HAHOLTBIIHIA €PEKT CIIOCTEPIraBes Y MAIIEHTIB 31 3HAYHO 3HUKEHOO (DYHK-
miero JILI [7]. Lle Moxe mosiCHIOBATHCH sIK NpsiMiM BIuiBoM BABK, a came 3mieHHsIM
00’eMy KPOBI peTpOTPaIHO i1 Yac A1aCTOJM B COHHI apTepii, TAK 1 OMOCEPEKOBAHIM —
BHACITIZIOK ITIIBUIIICHHS CEPLIEBOTO BUKHITY Yepe3 MOKpAIlaHHS KOPOHAPHOT'O KPOBOTOKY.
B ixmromy jgociipkenni BuBuascs BruinB BABK Ha Mo3koBy aBToperyssiiio. byo moka-
3aHO, 1110 y MaIieHTiB i yac nposeneHHs BABK Bona He mopyiuyerbes. Schachtrupp et
al. y cBOili mparii BiamMiuaroTh, 1110 BABK 3HauHO MiBUIIYE CEPETHIO IIBHU/IKICTh AaHTEIPAI-
HOTO IOTOKY IT0 CEPeTHhOMO3KOBIH apTepii HABITh y MAIIEHTIB 3 HOPMAIBHOIO IeMOIMHA-
Mikoio [9]. OcobnmuBo BABK mnoka3zana TUM MmarfieHTaM 3 JIIMITOBAHUM CEPLIEBUM pe3ep-
BOM, Y SIKUX € HEOOXITHICTh MiATPUMAHHS MiBUILIEHOIO0 MO3KOBOTO KPOBOTOKY [6].

Bruue BABK na TpuBaicts LLIBJI, KiTbKicTh peiHTyOalliii Ta pU3KK ITOSIBH ITOETHA-
Hux 13 IIBJI yckinagHenb Mae oOMexeHe BUCBITIIEHHS Y CBITOBII JiitepaTypi. CTOCOBHO
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teopeTuunoi B3aemoii BABK 1 cucremu guxaHHs, BUXOASUM 3 TeMOAMHAMIYHUX edek-
TiB BABK (mokpamanss cucromiyHoi ¢ynkii JIII Ta 3MEHIIEeHHsS TOCTHABAHTAKEHHS
Ha JILI), MoxHA TPUTITYCTHTH MEHINUK BIUITMB HETATUBHUX T€MOJIMHAMIUHUX €PEeKTIB 1H-
BasuBHOI LIIBJI Ta nmo3utuBHuit Trck y kinmi Bunoxy (IITKB) npu onHowacHOMy 3acTo-
cyBanHi 3 BABK, a Takox TeopeTH4YHy MOXKIIMBICTD IIBH/IIIOTO BIIKIIFOUCHHSI MMAIIEHTIB
Big IIIBJI npu onHowacHoMy 3actocyBanHi BABK [2].

3TiJIHO 3 JaHUMU CBITOBOI JIiTepaTypH, Oy BUKOHAHI JOCITIKEHHS 1100 BILTUBY
BABK nHa HUpKOBUI KPOBOTIK. PeHaIBHMIT KPOBOTIK MOXKe 301IbIIyBaTUCS 10 25 % 5K
BTOPUHHMI Haciok 30utbmenHs CB [5; 8]. 3MeHIeHHs] MBUAKOCTI Iiype3y MOXKe BU-
KITMKATH T1I03pY 010 3MIIIEHHs 0ajlOHa Ha PIBEHb HUPKOBHX apTepidl Ta iXHbOr'O Me-
xaHiuHOTO niepekputTs. Brumme BABK Ha ¢yHKIII0 HUPOK y micisionepaliitHoMy mepio-
qi BuBuaB Hilberman, sikuit moka3aB MOKpallaHHsi HUPKOBOI nepdy3ii mij yac mpose-
nenHst ipouenypu BABK [4].

Meta poOOTH — OIIHUTH BIUIMB MEXaHIYHOI MITPUMKH KPOBOOOITY 3a JJOTIOMOT' OO
BABK na tpusamicts HIBJI, pyHKIIIIO HUPOK Ta 4aCTOTY BUHUKHEHHS eHIle(aIonaTiii y
PaHHBOMY TICIIIOTIEpALlIHHOMY TIEpPIOIi.

Marepiaim Ta MeTOIH AOCTiIKEHHS

VY HdepxapHiii ycraHoBi «IHcTUTYT cepiist MO3 Ykpainu» 3a nepion 3 motoro 2018 p.
no ceprieHb 2018 p. y BiAIUIEHH] IHTEHCUBHOI Tepalrlii JUIsi JOPOCIUX OYII0 JOCHTIHKEHO
58 MaIi€eHTIB 3 TSHKKOIO TOCTPOIO CEPLIEBOIO HEJOCTATHICTIO, SIKa BUHHMKIIA TICIISI Kapaio-
XipypriuHuX omnepalriiii B yMoBax mrty4Horo kpoBoodiry (ILIK) y panHboMYy micisioniepa-
HiftHoMy riepiofi. ¥ rpymi 3 58 maiieHTIB XiHKU cTaHoBWIX 39 % (23 mauieHTn), a 40JIo-
Biku 61 % (35 nmamienTiB). Cepeaniit Bik y rpym — (61+9) poxis.

Cepen nocmipkyBaHux 22 mamieHTH 3Haxomwmuch y IV ¢. k. 1 36 mamieHTiB —
y I ¢. x. 3a NYHA 0Ge3nocepeiHbo niepe/1 onepariero. Yl namieHTu Mainu 3Hmkeny OB
— (31%10) %. Y 33 nauieHTiB BUsiBIeHO jereneBy rineprensito 11111 ct. B o6paniit xo-
rOpTi IYKPOBUH AiabeT MiarHOCTOBAHO Y 26 MAIlIEHTIB, 13 HUX Y 9 Oyiu o3HaKH niabeThy-
HOT HedpomaTii.

VY 32 naliieHTiB BUSIBIICHA apTepiajibHa TIIEPTEH3Is, y 5 — MOPYIICHHS CePLIEBOTO
pUTMY, Y 3 TALEHTIB CIIOCTEPITAIMCh O3HAKK XPOHIYHOTO OOCTPYKTUBHOT'O 3aXBOPIO-
BaHHsI JIeTeHb. B aHaMHe31 2 malfieHTiB 0yJI0 TOCTpe MOPYIIEHHS! MO3KOBOT'O KPOBOOOITY
3a imeMivHuM TUIIOM. [HhapKT Miokapaa B aHaMHe31 BU3HAYaBCs Yy 17 MAIleHTIB.

VY 7 XBOpHX ITPU rOCIIiTaTI3alli] 3aTraIbHAN CTaH MOTpeOyBaB JIIKYBaHHS B yMOBAaX BiJl-
JUJICHHSI IHTEHCUBHOT Tepalrlii BHACTIIOK JEKOMIIEHCAllll OCHOBHOT'O 3aXBOPIOBAHHS, BU-
paxeHUX HaOpSKIB, IJIEBPAIIBHOT'O BHUIIOTY Ta CYIpPOBIIHOI matojorii. ¥ 5 3 Hux Oylo
noTpiOHE MPOBEJICHHS] MEXaHIYHO1 BeHTW sl JereHs (MBJI), iHOTpOMmHOI MiATPUMKHI
JI00YTaMIHOM 1 HOpaJipeHaIiHOM, Y 4 3aCTOCOBAHO JICBOCMEH/IAH.

VYciM 58 nanieHTam OyjaM BUKOHaHI Kapaioxipypriuni onepaii B ymoBax LK. Pos-
MOJIUT 32 BUJIOM OTIEpAIliiHUX BTPYYaHb MPEACTaBIeHU y Ta0s1. 1. Onepaliil mpoBOAUIHCS
B yMOBAaX MOMIPHOI TITOTEpMIi 111 KOMOIHOBAHOIO aHeCTe3i€er0 (ceBOQUIIOpaH, porodoit, peH-
taHin, miopenakcant). Cepenniit yac IIIK cranosus (110£41) xB.

[Ticist omepaliii XBOpUX JTOTPABIISUIA IO BiAJIICHHS IHTEHCUBHOI Teparii B CTaHi Me-
JnukamMeHTo3Hoi1 cenartii Ta IIIBJI. MOHITOPUHT XBOPUX BKJIIOUYaB: TocTiiinmii 3amuc EKT,
Sa0,, SvO, KpoBi 3 BepXHbOI HOPOKHUCTOI BEHH, iHBa3nBHE BUMipioBaHHs AT, eHTpass-
HoTro BeHo3Horo tucky (LIBT), moronuHHy omiHka niype3y. BusHaueHHs ra30BOro ckia-
Jly apTepiaybHOi 400 3MIllIaHOi BEHO3HOT KPOBI — IPU HAJXO/KCHHI, & B MOAAIBIIOMY
KOXHI 6 ozt 60 32 HEOOX1THOCTI yacTiIe.
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VY BCiX NAIi€HTIB 3 00paHOi KOTOPTH
MPOTATOM Iepiioi 1o0u micis oneparii
cnocrepiranacs kiminika CHCB, a came criii-
Ka TIMOTEeH31sl, TaxiKap/is, MiJABUIICHHS
LBT, nepudepuunuii criazm, ojiroaHypis,
MeTaOOIYHMI alnu03, 3pOCTAHHS PIBHS
JIAKTATy KPOBI.

VYci naieHTr 0yau po3MOIiIeH] Ha AB1
rpynu: y I rpymi mamieHTH OTpUMYBAJIH
KOMOIHOBaHY IHOTPOITHY MIATPUMKY T0-
OyTaMiHOM, HOpaJpeHaiHOM 1 godami-
HoM, y Il — momaTkoBO MeXaHIUHY Tif-
TPUMKY LUPKYJIALii 3a tonomoroo BABK
(Tabm. 2).

VYciM naiieHTam, 3 OTJISIAY Ha SIBUIIA
cepieBoi ciabkocti, nposoauau IIBJI
amapatamu “Maquet Servo-I1” ta “Maquet
Servo-S” y cranpapraomy pexnmi CMV,
3 HACTYIMHUM TiepexooM y pexum SIMV
(CHHXpOHI30BaHA NIEPEMIXKHA IITYYHA BEH-
tsiis). [lapamerpu BeHTHIIALIT KOPUTY-
BaJIM 3aJISKHO BiJl JAHUX aHAJI3y ra3iB ap-
TepiaIbHOI KPOBI Ta ImyJibcokcumeTpii. [Tpu
rimokcemii 3aCTOCOBYBAJIUCSI TOMIPHO
30inpiieHi napamerpu [ITKB (no 7-8 cm
BOJI. CT.), 301IbIIIyBajIacs TPUBAJICTh (has3u
IJIATO JUXAIBHOTO IHMKIY, & TAKOX 3Mi-
HIOBAJIOCS! CIIBBIAHOIIECHHST BIUX-BHIUX
31:2mo1:1,5). Cenamiro npoBOAUIN
nporniodoiom 3 peHTanisioM Ta/abo nexc-
MeAeTOMIIMHOM 3 (heHTaHUTOM. Kpurepi-
SIMU TIepeBeJIeHHs Ha pexxuM PS (miaTpum-
Ka THCKOM) Ta HAaCTyIHOI ekctyoOaii
Oynu: HOpMaJIi3allisi apTepiaJbHOrO THC-
ky (AT) ta LIBT, agekBaTHICTh Aiypesy,
JIOCTATHE 3irpiBaHHs, miaTpuMaHHsI SpO,
Ha piBHI 97-99 % npu MocTynoBoMy 3HU-
xenHi Fi0, o 35 %, moBHa peBepcis M-
30BOT0 0JI0KA, BCTAHOBJICHHSI KOHTAKTY 3
MAni€HTOM 1 HAsIBHICTb 3aJOBIJILHOIO HEB-
POJIOTIYHOTO TOHYCY.

Posmnonin naiieHTiB 3a rpynamu Ta Kpu-
TEPIsIMH BITHOBJICHHS aJIeKBATHOI (DYHKIIIi
JINXaJIbHOT CUCTEMU Y MICIISIONIepaIiiHOMY
Mepiojii HaBeJeHO y Taol. 3.

3 HaBeIeHUX JAAHUX MOXKHA 3pOOHUTH
BHCHOBOK, 1110 y matieHTiB 11 rpymnm, y skux
3acrocoByBasit BABK, mBumime Hopmai-

Tabnuys 1
Po3noain onepauiii
3a BIJIOM omepauiiiHuX BTpy4YaHb, n=58

Bug BTpyuanus KIHI’KICT]’_
MalieHTiB, n=58
AKIII 25
ITAK 11
IIMK 7
Omnepanist bearama* 3
IIMK + AKIII 4
ITAK + AKIII 5
IIMAK 3

Ipumimrxa. AKIII — aopro-kopoHapHe
uryHTyBanus; [IAK — npote3yBanHs aopTaib-
Horo kinamnaHa; [IMK — npore3yBaHHS MiT-
panpHOro kianaHa; IIMAK — npore3yBanus
A0PTAJIBHOTO Ta MITPAJIBHOrO KIIANaHiB; * —
onepauis benrana — npore3yBaHHsS aopTalb-
HOTO KJIAIlaHA BUCXIZIHOT A0PTHU 3 peiMIlIaHTa-
LIEF0 KOPOHAPHUX apTepiil.

Tabauys 2

Po3noxin nauienTiB 3a rpynamu, n=58
I'pyna IIpuznauenHs
I,n=30 | JoOyramin +

HOpaJpeHasiH + nodamin
II, n=28 | JoOyTtamin +

HOpaJpeHaIiH + nodamin +

BABK

Tabmuys 3
Po3noaia nanienris
32 NOKA3HUKAMH BiTHOBJIeHHS QyHKIIT
30BHIIIHLOTO JUXAHHSA, N=58

I'pymna
IToxa3Huk

I, n=30 | II, n=28
Cepenaniit yac mpo- 16,329 8,5+1,8
Benenns MBJI, roxg
Cepenne SpO, 91£3 96+3
TiCIIs eKCTyOarii
KinpkicTs narieH- 12 4
TiB, IO IOTPEOY-
BaJld peiHTyOarrii
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Tabauys 4

I'emoaunamiuHi NOKa3HUKHM y AOCTIKYBAaHUX NaLi€HTIB y AMHaMini, n=58

I rpyna, n=30 II rpyma, n=28
IToxa3Hux

0 roxg 12 ron 0ron 12 ron
Cepenniit cucromiunuii AT, MM pT. CT. 8619 78+8 84+11 8318
Cepenniit LIBT, MM pr. cT. 130£20 170£20 | 120£20 | 13020
Hiype3s, cepeaHs MBUAKICTb, MII/TOT 250£200 | 150100 | 300+100 | 280%100
Cepennst YCC/xB 98+11 107£8 9249 95+13
Cepenuiit PvO,, MM pT. cT. 704 6215 73£5 6914
Cepenns Sa0,, % 99+2 93%3 99+2 96%3

3yBasiacsi (yHKIlisl 30BHIIIHBOTO JUXAaHHS, [0 3YMOBJICHO MOKpallaHHsM repdys3ii sk
COJIOBHOI'O MO3KY (1[0 IPUBOAUTE IO LIBUIIIOIO BiIHOBJICHHSI HEBPOJIOTTYHOT'O TOHY-
Cy), TaK i AMXalbHOI MycKyJIaTypu. Takoxk CBOIO POJIb y MOKpALIaHHI QYHKINI TuXaTb-
HOI CUCTEMHU BifIirpaio 3MEHIIEHHS OIOPY CYAUH JIETeHEeBOI apTepii, 10 MPUBOIIIO 10
3MEHIICHHs IHTEPCTULIIHHOTO HAOPSIKY JIET€Hb 1 JIO3BOJISIO MIITPUMYBATH JIETEHI 32 TIPHH-
nurioM “as dry as possible”.

3Bakalouy Ha IMiJBUIIEHE HABAHTAXKEHHS HA CEPLEBO-CYIMHHY CHCTEMY IICIIs Iepe-
BEJICHHSI MMAI[IEHTAa HA CAMOCTIHE IUXaHHsI, aBTOpaMu 0yJ10 3apiKCOBAHO MapaMeTpH Te-
MOJIMHAMIKU Ha MOMEHT eKcTyOarrii Ta uepe3 12 roja 3 MeTOIO OIHKY ii 3MiH y 3a3Haue-
HUX Tpynax JocipKeHHs (Ta0. 4).

3 orysiy Ha 3a3HaveHe Bullle, 3actocyBandss BABK y maiiieHTiB 1ae MOXITUBICTD M-
TPUMATHU TEMOJUHAMIKY B PAHHBOMY TE€PIOJ MiciIsl eKCTyOallii Ha JOCTaTHLOMY piBHI. I3
20 nmamientiB I rpynu 13 XBopuM 3 yacoM 3HAJOOWIIOCS IMiJIBUILIEHHS /103 CUMITATOMIMe-
TUKIB, Ha mpotuBary Il rpymi, y skiit 3a 1eii nepiog y 16 mamieHTIB BIaIOCs 3HU3UTU
IHOTPOITIHY MATPUMKY.

OaHUM 3 IHTErPAIbHUX MOKA3HUKIB CTaHY 'eMOJMHAMIKH Y MAII€HTIB € PyHKLis HU-
pox. Lle mosICHIOEThCST BUHATKOBOIO UYTIUBICTIO HUPOK IO TIMOTEH3il, Y TOMY YUCIi 10
BiJTHOCHOI (TALIIEHTH 3 TIMEPTOHIYHOIO Ta AiabeTuuHOoI0 HedponaTiero). Jliist oliHKM roc-
Tporo ymkomkeHHst HUpok (I'YH) mu BukopucroBysanu mxkainy RIFLE. B o6paniif ko-
ropti nauientis oznaku I'YH criocrepiramuch y 33 (56 %) namientis 3 58. Ixwiit posmo-
JIIJT HAaBEJCHO y Ta0JI. 5.

ITpu CHCB, a BiAmoBigHO, TPH TIiMOKCIi
MAIiEHTH MAaIOTh PU3UK PO3BUTKY HEBPO-
JIOTIYHUX YCKJIaJHEHb, & CaMe SIBHII CHIIe-
(anomarii (3araJIbHOMO3KOBa CUMIITOMA-

Tabnuys 5
Po3znonin nauienTiB 3rigHo 3i crynenem
YUIKOIKeHHSI HUPOK, n=58

I'pymna THUKA) a00 JTOKAJIbHUX MOPYIIeHb. ABTOpHU

IlokaszHuk L 10=30 1L n=28 PO3TIISIAIN TaKi pO3JIajid SIK MPOSIBU €H-

i i nedasonaTii: CIUTyTaHICTh CBIIOMOCTI, Je3-

R (3a RIFLE) 16 6 OpI€EHTALlis B MICIIl Ta Yaci, rajronuHali.

I (3a RIFLE) 4 3 VYMOBHO Taki BUMAJKK OyJIO PO3/IIEHO Ha

sierki (0e3 moTpedu y JKyBaJIbHUX 3aX0-

F (3a RIF LE) + Jlax), cepeqHbOI TKKOCTI (moTpeda y ncu-

remojianis/ . 3 1 XOTPOITHUX, CEAATUBHUX 3ac00ax) Ta TSDK-
yIBTpadiIbTpallis . .

Ki (pyxoBe 30y/KeHHsI, arpecis, morpeda y
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nposenendi MBJI). 3aranbHa KiabKICThb Tabnuys 6

TaKUX YCKIIAAHEHb Y JOCIIHKYBAHKX MMALli- Posnonia HeBpoJIOTiYHAX yCKIaAHEHD
enTiB cranosuia 16 (27 %) sunaukis. Pos- 3a rpynamu, n=58
TIO/ILT BUIIIE3Ta/IAHNUX YCKIIaIHEHb HaBeJIe-
. ITpossu I'pyma

Ho y ratu. 6. ennedanonarii

Takum unHOM, 36€pexkeHuii y qocrar- 1 I, n=30|1IIL, n=28
HIX MeXaX MO3KOBHI KPOBOTIK y MaIli€H- Jlerki 6 2
TiB 3 BABK no3Bonus y xBopux Il rpynu Cepenboi THkKoCTi 3 b
3MEHIIUTH KUTBKICTh HEBPOJIOTIUHUX PO3- .

. Tsoxxi 3 0
TaJiB.

BucnoBok

VY nauienris 3 TsokkuM CHCB, y sxux KoMOiHOBaHA iIHOTPOIIHA MIATPUMKA Oyia 10-
MTOBHEHA MEXAHIYHOIO MIATPUMKOIO KPOBOOOIr'Y, HAMU BHSIBIEHO 3MEHIIEHHS KITbKOCTI
HEBPOJIOTIYHHUX YCKJIAIHEHb, 3MEHILICHHS KUTBKOCTI i TSHKKOCTI TOCTPOTO YIIKOIKCHHS
HUpPOK. Takoxk criocTepirajiucs Mo3UTUBHI €PeKTH BIUTUBY Ha (PYHKIIIIO JUXAHHS, 1O MPO-
ABIISJIOCH Y 3HWKEHHI oTpedu B LLIBJI i moBTOpHUX iHTYOaLiil. OTXe, He3BaXKAlOUU Ha
Jiesiki crienudivHi yeKaaHeHHs, TpuTaMaHHi BiacHe npouenypi BABK, mu aiinum Bu-
CHOBKY, 1[0 PaHHE BHUKOPUCTAHHS MEXaHIUYHOI MIATPUMKH KPOBOOOIry 3a MOIOMOTOIO
BABK € nieBuM crioco6oM mpodiIaKTHKU MOTIOPTraHHOI HEAOCTATHOCTI B YMOBAX HU3b-
KOT'O CEepIIEBOTO BUKHUILY.

Kuro4oBi cioBa: CHHIPOM HU3BKOI'O CEPLEBOr0 BUKHIY, BHYTPIIIHBOAOPTAIbHA
OalloHHA KOHTPITYJIbCallis, eHile(aaonaTis, TOCTpe YIIKOPKEHHSI HUPOK, PEIHTYOaIlis.
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BJIMSIHUE CUCTEMHOM I'EMOJHAMUWKHU HA COCTOSIHUE LIEPEB-
PAJTBHOMN MEP®Y3UH Y TOHOIIEHHBIX HOBOPOXKIEHHBIX B OCT-
POM IIEPUOJIE TUTIOKCUYECKU-UIITEMUYECKOM SHIIEDAJIOIIATUN

Cpenu Beex CTAaHAAPTHBIX TATTEPHOB EpeOPaTHLHOTO KPOBOTOKA Y JOHOIICH-
HBIX HOBOPOX/ICHHBIX B OCTPOM IMEPUO/Ie THITOKCUYECKU-UILIEeMUUYECKOH FHIedao-
natuu (I'MD) Hanbonee HGOPMATUBHBIMU SBIISIOTCS HHAECKC PE3UCTEHTHOCTH MO3-
roBeix cocynoB ITypcens (RI) u mynbcarmonnsii nunaexc ['ocnunra (PI), uamepen-
HBIE B IepesiHeil Mo3roBoii aprepun. OnpezneneHne 3TUX nokaszareneid B 1-if neHb
MOCIIe TIEPEHECEHHOH MepHHATAIBHON TMIOKCHU-UIIEMUH U B 3-i JEHb MOCIe 3a-
BEPILICHUS MIEPHO/IA TEPANIEBTUUECKON THIIOTEPMHHU M Pa3BUTHUs periepdy3un Mo3ra
JIOCTOBEPHO KOPPEIUPYET C PUCKOM BOSHUKHOBEHHS Y TOHOILIEHHBIX HOBOPOXKICH-
HBIX TSDKEJIBIX HEXKeJATEebHBIX HEBPOJIOTHYECKUX OCIIOKHeHUH Teuenns [T13.

OTCcyTCTBHE KOPPEISILIMOHHBIX CBS3EH MEXKIy IOKa3aTelIsIMU MO3IOBOIO KPO-
BOTOKA U BETMYMHON CPEAHETO apTEPHATBHOTO IaBICHUS TO3BOJISIET YTBEPKIAATH
0 COXPAHEHUHU ayTOPETYIISIIIUN TOHYcA LIepeOpanbHbIX apTepUil Y HOBOPOKIEHHBIX
B ocTpoM nepuoge 'ND.

KiroueBble ciioBa: Mo3r, riepdy3ust, TUITOKCHS, 3HIIEDaTIONaTHsI, HOBOPOXK/ICHHBIE.
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D. M. Surkov

INFLUENCE OF SYSTEM HEMODYNAMICS ON CEREBRAL PER-
FUSION IN TERM NEONATES DURING THE ACUTE PERIOD OF HYPOX-
IC ISCHEMIC ENCEPHALOPATHY

Introduction. Hypoxic ischemic encephalopathy is a severe condition of the ne-
onatal period leading to a significant neurological disability. Until now the influ-
ence of systemic hemodynamics viz. mean arterial pressure on the indices of cere-
bral perfusion in term infants remains unclear.

Objective. To determine the effect of mean blood pressure on cerebral perfusion
and the course of acute period of hypoxic-ischemic encephalopathy in term newborns.

Materials and methods. Data of 205 term infants with Apgar score at birth of
7 or less and Sarnat stage II-III was collected during 72 hours of life. The correla-
tion between mean blood pressure, RI and PI indices and Glasgow coma scale, sei-
zures, confirmed by the aEEG, was analyzed as well as development of neurologi-
cal complications such as cerebral leukomalacia.
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Results and discussion. In the acute period of HIE Resistive Index (RI) and Pul-
satile Index (PI), measured in the anterior cerebral artery on day 3 after the end of
the therapeutic hypothermia and brain reperfusion, reliably correlate with frequen-
cy of seizures occurred as well as risk of cerebral leukomalacia (p=-0.13; p=0.016).
No correlations between mean blood pressure and cerebral perfusion were found
in neonates during the acute period of hypoxic ischemic encephalopathy.

Conclusion. The evaluation of Doppler indices of cerebral blood flow RI and PI
in the acute period of hypoxic ischemic encephalopathy in the term newborns has a
significant diagnostic and predictable value and correlates with the severity and
short-term clinical follow-up of HIE. Independency of brain perfusion from mean
blood pressure evidences about the preservation of autoregulation of cerebral blood
flow in term babies with hypoxic ischemic encephalopathy.

Key words: brain, perfusion, hypoxia, encephalopathy, neonates.

Beryn

Tnoxcnuno-imemiuna ennedanonaris (I'IE) y po3BuHeHux kpaiHax TparwiseTbes y
1-3 Bunaakax Ha 1000 1OHOIIEHUX HEMOBIIST, HAPOKEHUX KUBUMH, 1 € OCHOBHOIO IIPH-
YUHOIO HEOHATAJIbHOI CMEPTHOCTI Ta HEBPOJIOTIYHOI iIHBaAHOCTI 3 tuTUHCTBA [7]. [1pn
upoMy ii MOB’SI3yI0Th y LijoMy 3 1/4 BCiX BUIAJKIB CMEPTI HEMOBIIAT MPHU MOJIOTAX, a Y
KpaiHax i3 cepefHiM ab0 HU3BKUM PIBHEM €KOHOMIYHOI'O Ta COLIAJIBHOTO PO3BUTKY 15
yacTka csrae 96 % 3 ycix 1,15 mnn 3adikcoBanux Bunaakis ['1E y caiti [10].

3HMKEHHS IIBUAKOCTI HEepeOPaTbHOrO KPOBOTOKY BHACIIAOK CHCTEMHOI apTepiasibHO
rinoTeH3li Ta CHHIPOMY HU3bKOTO CEPLIEBOrO BUKHUIY, & TAKOXK BTPAaTa MO3KOBUMHU apTepisi-
MU 3JATHOCTI IO aBTOPETYIALIi CyAMHHOTO TOHYCY € IOTEHIIMHIMH YAHHUKAMH BTOPUH-
HOTO 1IIEMIYHOTO YIIKOKEHHs MO3KY [6; 8]. ToMy MOHITOPHHT LIepeOpaIbHOl TeMOJMHAMI-
KU IpoTsiroM roctporo nepioay I'1E OyB 3anmponoHoBaHMi JeIKUMU aBTOpaMu sIK (izioso-
TIYHMI MapKep I iIeHTUdiKaLil HOBOHAPO/DKEHNX 3 HAHOUTBIINM PUBUKOM TSDKKOI 1HBA-
JiHOCTI Ta eMepTi [S]. HerogasHi TOCTIKEHHS TTOKA3aJIu, 1110 1HAEKCH 1iepeOpabHOI re-
MOJIMHAMIKY OTPUMaHi OKPEMO: 0Jpa3y MiCIsl HAPOPKEHHS Ta TUTbKHU MPOTATOM Nepioy Jii-
KYBaJIbHOI MIOTEPMIl — He MAaIOTh TAKOI 3 MPOTHOCTUYHOI IIHHOCTI, SIK Ti, O JOCITIKEeH]
B IIepi0/J1 3irpiBaHHs 1 po3BUTKY perepdysii [4; 9]. Kpim Toro, ysBIsS€ThCS JOLUUTEHOO OLIIHKA
3MiHM TOKa3HUKIB MO3KOBOT'O KPOBOTOKY IIPOTAToM roctporo niepioay I'TE Ta ixHporo 38’s13-
Ky 13 CHCTEMHOIO TeMOJIMHAMIKOIO, & CaMe BEJIMYMHOIO CEPEAHbOTO apTepiabHOrO THUCKY,
OCKITBKH JIOTETEP 3aUIIAETHCS BIAKPUTUM ITUTAHHS CIIPABEAJIUBOCTI PIBHSHHS PO3paxyH-
Ky 1iepedpaibHOTo nepdysiitHoro Tucky Monpo — Kerti y1s1 HEOHATAIBHOTO TIEpioy.

Meta poOOTH — 3’CYBATH BIUIUB BEIMYMHH CEPEAHBOTO apTepiallbHOTO THUCKY Ha
nepeOpalibHy rnepgy3ito Ta nepedir rocTporo nepiojy rinoKCUYHo-meMivHol eHiiedano-
naTii y JOHOIIEHNX HOBOHAPOIKEHUX.

Marepiaim Ta MeTOIH AOCTiTKEHHS

Bysio npoBesieHe OJIHOLIEHTPOBE KOTOPTHE JOCIKEHHS JONIUIEPIBCbKUX MMOKA3HU-
KiB MO3KOBOI'O KPOBOTOKY Ta iXHill B3a€MO3B’SI30K 3 BEIMYMHOIO CEPEHbOr0 apTepi-
AJBHOTO TUCKY Y TOHOIIEHUX HEMOBIIAT, 5Kl y 2012-2016 pp. nepedyBanu Ha JTiKyBaHHI
y BIAJIIJICHH] aHECTe310JI0TIl Ta IHTEHCUBHOI Teparii Jyist HoBoHapopkennx (BAITH) K3
«HinporneTpoBchka obnacHa auTA4Ya KiIiHiuHA dikapHs JOP» 3 miarnozom «Tsokka
rinokcuuHo-imeMiyHa ennedanonatis» (P91.6 3a MKX-10).

Kputepii BKIIOYEHHS: JOHOIIEHI HOBOHAPOKEH]I TeCTalllifHOro BiKy 37—42 Tux. Ta
Macolo Tina = 2500 r i3 oLiHKOI0 32 ANrap Ipu HAPOHKEHHI MeHLIe 7 6alliB i OLIHKOIO
3a Sarnat II-1II cr., micagHaTaabHUMA BiK 10 72 TOJ HICHIS MTOJIOTIB.
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KpuTtepii BUKITIOUSHHS: YPOJIKEHI BaJld PO3BUTKY Ceplis Ta IIEHTPaIbHOI HEPBOBOI
CUCTEMH, recTalliiiHui Bik < 37 THXK., Maca TuUta rpu HapopkeHHl < 2500 r, micisiHaTal b-
HUH BiK OTbIIe 72 TOJI TICIIs TOJIOTIB.

Hiarno3 «I'inmokcnyHo-ineMiyHa eHiedaronartis» BCTAHOBIIOBABCS BIAMOBIIHO 0
Haxazy MO3 Vkpainu Binx 08.06.2007 p. Ne 312 «I1po 3aTBepmxenHs kiiHigHOro I1po-
TOKOJIY 3 TIEPBUHHOI peaHiMallii Ta MmciasipeaHiMaliifHol JOOMOTH HOBOHAPOHKEHUM 1
Haxa3zy MO3 Vkpainu Big 28.03.2014 p. Ne 225 «VHipikoBaHUN KIIHIYHUI MPOTOKOI
“IToyaTkoBa, peaHIMaIliliHa Ta TCIspeaHIMalliifHa JOTOMOTH HOBOHAPOKEHUM B YKpa-
Hi”» 3a mkanor Sarnat (y mogudikamii A. Hill, I. I. Volpe, 1994).

Etanu qociikeHHs: cepelHiid apTepiallbHUN THUCK 1 JOMIIIEPIBChKI MOKA3HUKH MO3-
KOBOTO KPOBOTOKY BHMIPIOBAJIMCH Yy NEpIIHil JieHb Npu HaaxokeHHi 1o BAITH, Ha
2-ry, 3-TI0 Ta 5-Ty 700y JIiKyBaHHS.

Ha Bcix etamax JOCTIJDKEHHST HEMOBJISITAM ITPOBOJMIIACS CTAHAAPTHA HEHPOCOHO-
rpadisi 3 BU3HAYCHHSIM JIIHIHHUX MBUIKOCTEH MO3KOBOT'O KPOBOTOKY (MaKCUMallbHA CH-
croymiyHa mBUAKICTH (Vs), cM/c; MakcumarbHa giacTojiiuna mBuakicts (Vd), eM/c; cepents
mBUAKIcTh (Vm); cM/c) y niepeiHiid Mo3koBiii aptepii (Arteria Cerebri Anterior, ACA)
[2] 3 momambIIMM PO3PAXYHKOM TAKHX 1HJEKCIB:

1) RI — inzexc pesucrenTHOCTI MO3KOBUX cyauH [Typceno (Pourcelot Resistive Index) [2]:

RI=(Vs-Vd)/Vs;

2) PI — nynbcawmiiinuii ingexkc [ocainra mo3koBoro kpoBoToky (Gosling Pulsatility
Index) [2]:
PI =(Vs-Vd)/ Vm,
ge Vm = (Vs +2-Vd): 3;
3) LIIT Aaslid — uepe6pansauii nepdysiiinuit Tuck (LII1T) 3a popmynoro R. Aaslid
(1986) [2]:

HIIT=1,1-(Vs-Vd)/PI -5 wmm pT. cT.;

4) LIIT Czosnyka — nepebpanbuuii nepdysiitnuii Tuck 3a popmyiioro M. Czosnyka
(1998) [3]:

LIIT = CAT - (Vd/ Vm) + 14,

ne CAT — cepenHiii apTepiaIbHUIA TUCK, MM PT. CT.

VYciM AiTaM IpOBOJWIM PYTHHHY IHTEHCUBHY Tepamiro BignmosinHo 1o Hakazy MO3
Vkpainu Big 28.03.2014 p. Ne 225 «VYHidikoBaHuil kiniHiuHUN npoTokon “IloyaTtkosa,
peaHimariiiHa Ta micisipeaHiMalliifHa TOMOMOTra HOBOHAPOKEHUM B YKpaiHi”», 110
BKJIIOYAIIa PAHHE 3ACTOCYBaHHS TepaneBTU4YHoi rinotepmii 33-35 °C mpotsirom 72 ro.

ByB gociimkeHuit KOpesiiifHuii 3B’ 130K TONIIIEPIBCHKUX MOKA3HUKIB 1Iepe0paabHOl
nepdysii 3 BEIMUMHOIO CEPETHBOTO ApTEPIAIBHOIO THCKY, OLIHKOIO 32 HIKAJIOK KOMHU
I'mazro, moaudikoBaHoto 11 HeMoBIAT (1kana «Imasro — Caukt-Iletepoypr», A. C.
Mosa Ta in., 2005) [1], Ta HeGakaHUM BUHMKHEHHSIM HEBPOJIOTIUHHX YCKIAJIHEHb y BU-
[JIS/11 HEOHATAJIBHUX CYA0M 1/a00 1epedpaibHOT JIeHKoMaIsIIii.

CratuctuuHy 0OpoOKy MaTepialiB JTOCTIHKEHHS TPOBOJIWIN 3 BUKOPUCTAHHSIM I1a-
keta nporpamuoro 3abesmeyernst JASP 0.9.0.1 (Amsterdam, The Netherlands, 2018) y
BIJIMTOBITHOCTI 13 3arajJbHONPUUHSITUMYU CTAHJAPTAMU MAaTeMaTU4YHOI cTaTUCTHKU. [le-
pel CTATUCTUYHOIO 0OPOOKOIO BCl 1aHi Oyu mepeBipeHi Ha HOPMAaIbHICTh PO3NOILTY 13
3acrocyBanHsiM W-tecty [lanipo — Binkca. [jisi HenmapamMeTpuyHUX TaHUX TIEPBUHHA
CTATUCTHYHA 00pOOKa JaHUX BKIIIOYAIA PO3PaXyHOK MediaHu M, 25 Ta 75 nepceHTHIIiB.
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J1st CTATUCTUYHOTO TIOPIBHSIHHS 3HAYEHB JIOCIIKYBAHUX I'PYIT BUKOPUCTOBYBaiM U-Kpu-
tepiit Manna — Yitai (Mann—Whitney U-test). 151 BU3HAUCHHS KOPEISIIMHOTO 3B’513-
Ky BUKOPUCTOBYBaBcs r-kputepiit Criipmana i anani3z Kengana — Tay.

Pe3yabTaTn nociinzkenHs Ta ix o6ropopeHHsi

Ychoro npoaHanizoBaHi pe3yyibTaTu JiKyBaHHS 205 TOHOIIEHUX HOBOHAPOJIKEHUX,
cepeqHiil rectaniiHui Bik ctaHoBUB (39,6%1,4) Tixk. (37-42), Maca npu HapoOJUKEHHI
(3573£549) r (2440-5300). 3a craTreBoto 03Hakot0 128 (62,4 %) HEMOBIISAT — XJIOMYUKH 1
77 (37,6 %) — niBuatka. Y nepiui 0—-6 1O/ BiJl HAPOHKEHHS 0 BIAIICHHS HaJiAIUM 47
(22,9 %) niteid, y nepiog 6-24 rog — 136 (66,3 %), 24-72 roq — 19 (9,3 %) 1a 3 (1,5 %)
HEMOBIIATH — Y TEPMiH MoHaj 72 roja. ABaalusaTHBOCEMUICHHA JICTAIBHICTh csraia 3
Bunaku i3 205 (1,46 %) mitei.

[Tepimm 3aBIaHHIM JTOCTIKEHHS OYII0 3’5ICYyBaTH, Y1 iICHYE JIOCTOBIPHUIA 3B’ 30K MK
MOKa3HUKaMH MO3KOBOT F'éeMOJIMHAMIKH Y HOBOHAPO/KEHHUX 1 TepeOiroM Ta HacIiIKaMu
I'E, ToOTO HACKITBPKM 3HAUYIIUM JIATHOCTUYHO Ta MPOTHOCTUYHO € BUMIPIOBAHHS JIOII-
TUIEPIBCHKUX MMATEPHIB MO3KOBOT'O KPOBOTOKY ITij UaC IIPOBEJCHHS CTAHAAPTHOI HEHpo-
conorpadii. Iyis boro OyB mpoBeIeHUN KOPEIAIIHHNN aHalli3 MK roka3Hukamu RI ta
PI it po3BuTKOM Takoro HebaxaHoro yckiaaueHnHs ['1E, sk nefikoMasiiisi, 10 BUsBIIS-
nacs Ha mijicrasi HelipocoHorpadii Ta/ado MPT (KT), Ta yacToTOr0 BUHUKHEHHS CY0M
32 JaHUMH aMIUTITYTHO-IHTEIPOBAHOI eleKTpoeHIedanorpaMu. Pe3ynbraTt mopiBHIO-
BAJILHOTO aHaIi3y MpeAcTaBieHi y Taom. 11 2.

Tabauys 1
ITopiBHSAHHS NOKA3HUKIB LEHTPAJIBHOI TA LepeOpPaIbHOI reMOIMHAMIKH
y 1-ii Ta 3-ii THi 1OC/Ti/IZKeHHSI Y HOBOHAPO/IIKEHUX, Y AKUX Y HOAAILIIOMY
BHsIBJIEHA 200 He BUsIBJIEHA liepedpaibHa Jeiikomansuisi, Meaiana (25-75 %)

IMoka3HuKU LIEHTpaIbHOL B . . .
- €3 JIeMKOMaJIsIIii, Jlelikomamsisi,
Ta uepe6pan1?H01 =180 =25 p-value
TeMOIMHAMIKHT
Henp 1-i1
CAT, mm pr. cT. 55 (47-60) 53 (42-63) 0,842
ACA Vs, cMm/c 21 (16-28) 21 (17,4-28,2) 0,671
ACA Vm, cm/c 11,6 (8,1-15,6) 13 (10-17,5) 0,244
RI 0,68 (0,59-0,75) 0,62 (0,55-0,69) 0,037*
PI 1,2 (0,99-1,5) 1,0 (0,84-1,22) 0,006*
LIIT Aaslid 7,8 (4,2-11,5) 8,9 (5,75-13.,85) 0,232
LIIT Czosnyka 45,4 (40-51,4) 48,2 (42,35-59,7) 0,074
Henp 3-i

CAT, mm pr. cT. 60 (52-69,3) 54 (50-58,8) 0,053
ACA Vs, cMm/c 26 (20,1-33) 26 (18,8-34,5) 0,854
ACA Vm, cm/c 14 (11-18) 16,5 (10,8-19,8) 0,336
RI 0,67 (0,61-0,73) 0,6 (0,5-0,76) 0,033*
PI 1,2 (1,0-1,4) 1,0 (0,75-1,5) 0,042*
LT Aaslid 10,4 (6,7-15,2) 12,5 (6,6-16,8) 0,418
LIIT Czosnyka 49 (40,1-55.9) 46,0 (36,4-55,5) 0,418

Ipumimra. * — p<0,05.
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Tabmuys 2

INopiBHsHHS NOKA3HUKIB LEHTPAJIbHOI TA LlepedPaIbHOI reMOIMHAMIKH
y 1-ii Ta 3-ii AHi JikyBaHHSI Y HOBOHAPOMKEHUX, Y IKUX NPOTArOM yChOro nepioay
JIOCJTi/IZKeHH S 10 7-T0 HsI 0y/IM 3apeecTpoBaHi cysiomu™, meaiana (25-75 %)

IToxa3zuuku HCHTpaJ'{.bHO'I' Bes cynoM Cynomu
Ta uepe6pam?H01 =196 ’ =9 ’ p-value
reMOJUHAMIKH
Henp 1-i1
CAT, mm pr. CT. 55 (47-61) 52 (47,5-60,5) 0,386
ACA Vs, cMm/c 21 (16-28) 21 (17,8-25,5) 0,681
ACA Vm, cm/c 11 (8,7-15) 11 (9,8-14,5) 0,592
RI 0,67 (0,59-0,74) 0,62 (0,57-0,73) 0,209
PI 1,2 (0,95-1,47) 1(0,9-1,4) 0,210
LIIT Aaslid 8 (4,5-11,9) 7,5 (5,8-13,35) 0,611
HIIT Czosnyka 45,6 (40-52,4) 44,5 (42,2-52,5) 0,648
Henp 3-if
CAT, mm pr. CT. 60 (52-69,3) 54 (50-58,8) 0,056
ACA Vs, cMm/c 26 (20,1-33) 25 (19,2-40) 0,662
ACA Vm, cm/c 14 (11-18) 17,9 (14,7-23.9) 0,968
RI 0,67 (0,61-0,74) 0,6 (0,49-0,65) 0,005
PI 1,2 (1,0-1,4) 1,0 (0,71-1,35) 0,006
LIIT Aaslid 10,45 (6,7-15,5) 13,7 (8-21,25) 0,881
HIIT Czosnyka 49 (40,18-55,98) 45,3 (36,65-54.,9) 0,243

Ipumimxa. * — Mann—Whitney U-tecT.

[HaHi, mpeacrapiieHi B Ta0J1. 2, TOKa3yIOTh, III0 HOBOHAPOJIKEHI, Y SIKUX Y ITOJATbIIIO-
My OyJia JiarHOCTOBaHA repedpaibHa JeHKOMAIISINS, Malld CTATUCTHYHO HIDKYI ITOKa3-
Huku RI ta Pl y 1-if Ta 3-if 1HI TpOBEJCHHS IHTEHCUBHOI Tepaltii. 3B SI30K MiX LIUMU Tie-
PEMIHHUMH TaKOX IIITBEPIKYETHCS KOpelsiiHuM aHalmizom Kenmana — Tay. PiBenn
RI1y 1-ii feHbp HEraTUBHO KOPEIIIOE 3 PO3BUTKOM Jielikomaisuii (r=-0,12; p=0,018), a Ta-
kox RI Ha 3-it nens (p=-0,13; p=0,016). CirabkicTh onmucaHoi KOpesilii TOSICHIOEThCS
Herepe10auyyBaHUM CTAHOM aBTOPETYJISIIIII MO3KOBOTO KPOBOTOKY Y HOBOHAPOKEHUX
3 I'E mig yac JiKyBaJIBHOI TIOTEpMii Ta HAsIBHOCTI aHTe-, IHTPAHATAIBHUX YMHHHUKIB,
1[0 BIUTMBAIOTh HA PO3BUTOK JIEHKOMAITSIIIT.

Hawni B Tabi. 2 IeMOHCTPYIOTb, 110 CePe/l HOBOHAPOKEHUX, K1 MajId CYyJIOMU B TEp-
MiHI 10 7-T0 AHs JIiKyBaHHs, moka3Huku RI ta PI Ha 3-if 1eHb Oy/u 3HAYHO HIDKYUMU
MOPIBHSIHO 3 MAJIOKaMHU, y SIKUX CYJI0M He OyJI10.

Taxum unHOM, BuzHaueHHst RI ta PI y 1-if nenp npu HagxokenHi g0 BAITH ra,
0CcOo0JIMBO, Ha 3-i JIeHb JIIKyBaHHS Ha CTaJIii 3aBePIICHHS JIKyBaJIbHOI rinorepmii, 3irpi-
BaHHs Ta pernepdysii rOJIOBHOIO MO3KY € e€(eKTUBHUM HEIHBA31MHUM JIarHOCTUYHUM
METOJIOM OIIIHKH CTYIIEHS YIIKOKEHHSI TOJIOBHOTO MO3KY Ta MPEIUKTOPOM PO3BUTKY
cyqoM 1 Tspkkoro yekinaaaerss: ['1E y Burisiai nepeOpaibHOl JeiikoMasiii.

HApyrum 3aBaaHHsSM OyJIO 3’CYBAaTH B3a€EMO3B’ 30K MK CUCTEMHOIO Ta 1epedpaiib-
HOI0 F'eMOJIMHAMIKOIO Y IOHOIIIEHHX HOBOHAPOKEHUX y TocTpomy riepioai ['1E. dust iipo-
ro OyB BUKOHAHHUI KOPEJSALINHUI aHaI3 BIUIUBY CEPEIHBOrO apTepiaiIbHOTO TUCKY Ha
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Tabauys 3 moNIUIEPiBCHKI TATEPHU MO3KOBOTO KPOBO-
Kopensuiiinnii ananiz sniusy TOKy. Pe3ynbraTi KopenauiiiHoro anamisy
Ha NOKA3HUKH epedpaIbLHOI 10JjaHO y TabIL. 3.
reMOIMHAMIKH BeJINYMHHU CEPEHBOTO
apTepiaJbHOT0 THCKY Y HOBOHAPOKEHUX
y 1-ii aeHb gocaiaKenus®

He Oymo 3HaliIEHO JOCTOBIPHOTO 3B 13-
Ky MK BEJIMYMHOIO CEPEIHBOrO apTepi-
AJPHOTO THUCKY Ta 1HIIEKCAMU Iiepedpalib-

r-Kpurepiit HOT TeMOIMHaMIKH y 1-i 1 3-i geHb nocii-

TToka3Huk Criipmana p-value JOKEHHS.
Tenn 1-it 3 1pOro aHaizy MOXKHA 3po§m1/1 KiJTb-
Ka y3arajgbHeHb. Ha BiMiHY Big qopoc-
ACA Vs 0,022 0,758 mux, LIIIT y HOBOHAPOMKEHUX HeE 3ale-
ACA Vd 0,050 0,477 KUTH Bij apTepianbHOro THCKy. Lle mo-
ACA Vm 0,039 0,581 B’SI3aHO SIK 3 OUIBIIMM BIJIMBOM 1HIIUX
I_[HT Aaslid 0’030 0,669 (bi?,iOJIOFi'—IHI/IX (1)8..KTOpiB (PaCOz, cepue-
RI 0.044 0.535 BUH BUKHJ), TAK 1 3 OCOOIMBOCTSIMH pe-
’ ’ TyJISIi{ HeHTpallbHOT FeMOIUHAMIKU Y He-
PI 0,108 0,124 MOBITAT 1 AiTeld PAaHHBOTO BIKY, Y SIKUX 30B-
Heub 3-i HIITHS Po0OOTa Ceplst € MepeBakHO 130-
ACA Vs 20,039 0.590 TOHIYHOIO, a He i30BosemiunoI0. Li gaHi
301rafoThCs 3 pe3yjbTaTaMy JOCTIIKEHb
ACA Vd 0,039 0,584 OCTAHHIX POKIB IIOJIO PEryJIsiii MO3KO-
ACA Vm 0,152 0,991 BOTO KPOBOOOITY Y HEOHATAIIBHOMY Iie-
LIIT Aaslid -0,039 0,591 piozi [8]. OueBHIHO, IO Y HOBOHAPOIKE-
RI -0,064 0,372 HUX TPUCYTHINA (peHOMEH aBTOpPETryJIAIii
PI -0,070 0,325 1epedpaIbHOrO KPOBOTOKY, SIKHIA CIIPOC-

TOBYE HEU[OJaBHI YSIBJICHHS I[O0 TaCHB-
HO{ 3aJIe)KHOCTI MO3KOBOT'O KPOBOTOK

M. Czosnyka (1998) He Oyna BpaxoBaHa B KO- . . . p 5¥

pensuiiHOMYy aHaji3i, OCKUIBKM MICTUTH 3Ha- BI BEIMMUHH apTEPIANBLHOTO THCKY [3;

YeHHSI CepeIHbOrO APTEPiaIbHOrO THCKY Brac- O Hacawmkineup, po3paxyHkosi ¢popmy-
HE K 3MiHHY Y PIBHSHHI. gu LITT R. Aaslid (1986) i M. Czosnyka

(1998) He BUSBUIIN JOCTOBIPHOI JIiarHOC-
THYHOI Ta MPOTHOCTUYHOI 3HAUYIIIOCTI, 3aCTOCYBAHHS iX Y HOBOHAPOJKEHUX K PO3-
PaxXyHKOBHX 1HJIEKCIB CTaHY IlepeOpalibHOI FeMOJIMHAMIKY YSBIISETHCS CYTIePEUIUBUM.

IHpumimra. * — dpopmyna pozpaxynky LIITT

BucHoBku

1. Cepen ycix CTaHAAPTHUX MATEPHIB LIEpeOPaTLHOTO KPOBOTOKY Y IOHOIIIEHUX HOBOHA-
pokeHux y rocrpomy nepioni ['TE HalOLIbII iHPOPMATUBHUMU € 1HIEKC PE3UCTEHTHOCTI
mo3koBux cyauH [lypceno (RI) ta mynbcamiitnmii innexkc ['ocrninra (PI), BumipsHi B iepen-
Hiif MO3KOBI/ apTepii. Bu3HaUeHHS 1IMX MOKA3HUKIB y 1-i IeHb MicIIs epeHeceHol eprHa-
TaJIBHOI TNOKCii-inemii Ta y 3-if IeHb Iicist 3aBepIIeHHS IIEPio/ly TepalleBTUYHOT TIoTepMii
Ta PO3BUTKY pernepdy3ii MO3KY JOCTOBIPHO KOPEJIIOE 3 PU3MKOM BUHUKHEHHS Y JJOHOIICHUX
HOBOHAPO/DKEHHX TSDKKUX HeOaKaHUX HEBPOJIOTIYHUX yCKIIaHeHb niepediry ['1E.

2. BiicyTHICTD KOPEIALIHHUX 3B’3KIB MIXK MTOKa3HUKAMH MO3KOBOTO KPOBOTOKY Ta
BEJIMYMHOIO CEPEIHBOTO apTepiabHOTO TUCKY JIO3BOJISIE CTBEP/UKYBATH PO 30epekeH-
Hsl ABTOPETYIIALIT TOHYCY 1lepeOpallbHUX apTepiil y HOBOHAPOKEHUX, HABITh y TOCTPO-
my niepiomi ['1E.

KarouoBi cioBa: M0o30k, niepdys3is, Timokcis, eHiedanonatis, HOBOHAPOKEHI.
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JTUHAMUMKA U3MEHEHUI COCTOSIHUA CUCTEMBI TEMOCTA3A
Y BOJIBHBIX OBJIUTEPUPYIOIINM ATEPOCKJIIEPO30M COCYAOB
HWKHUX KOHEYHOCTEN HA ®OHE UCIIOJb30BAHUSA HU3KOMO-
JEKYJIAPHOI'O 'EITAPUHA

BbL10 OLIEHEHO MCXOTHOE COCTOSHHE CUCTEMBI TeMocTasa y 45 GOJIbHBIX, IIPO-
XOAMBILIHX JICYSHUE MO MOBO/Y OOIMTEPUPYIOLIET0 ATEPOCKIepO3a HUKHUX KOHEY-
HocTel B Onecckoif 001acTHOM KIIMHIYECKOoH OonbpHMIIEe. BOo BpeMst oriepaTUBHOTO
BMEIIATEIHCTBA U B TIOCTIEONIEPALIMOHHOM IIeproe OOIbHBIE MOIyJIaIn 00e3001m-
BaHHE HAa OCHOBE 3MHUAYPAIbHOTO BBEACHUS OyMBaKanHa, TAK)KE B CXEMY JICUECHUS
Bxoauia sHokcanapud 0,4 mi (40 000 antu-Xa ME) 2 paza B cyTKu IMOAKOXXHO B
nepeIHeO0KOBYIO TOBEPXHOCTh OPIOIIHOM CTEHKH C MEPBBIX MTOCIEONEPAIIMOHHBIX
CYTOK B TeUeHHe 7 CyT. U MeHTOKCU(WIINH B/B KarenbHo 200 MT 1Ba pas3a B CyTKH
B TeueHue 7 cyT. JlMHAMUKa COCTOSIHHS CHCTEMBI TeMOCTa3a y 3TOH IPYIIIBI OOJIb-
HBIX ObLIa OlIeHEeHAa C MOMOIIBIO HU3KOYACTOTHOM BUOPAIIMOHHON MbE303JIEKTPU-
yeckoit Tpomboanacrorpaduu (HIITOI') B nepBbie CyTKH 4O ONEPATUBHOTO BMe-
IaTeIbCTBA U HA 3-U, 5-€ U 7-€ M0oCIIeonepanMoHHbIe CyTKH.

© 1. B. TBepnoscwkuii, €. I1. byraeuko, A. JI. bobups Ta iH., 2018
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Pe3syabrartsl. /{0 onepaTUBHOrO BMEUIATEIbCTBA U HAYAJIA JICYCHUS Y OOJIbHBIX
OOIUTEPUPYIOLIUM ATEPOCKIIEPO30M HIDKHUX KOHEYHOCTeW Ha (hOHE aKTHUBAIUU
COCYIUCTO-TPOMOOIIUTAPHOTO 3BEHA TEMOCTa3a OTMEUAIOTCS CYIIECTBEHHAS CTPYK-
TypHAasl © XpOHOMETpUUeCKast TUIIEPKOATYJIISIUS C TIOBBIIIEHHOW TeHepaIei TpoM-
OuHa U yrHeteHue GUOPUHOINTUYECKON akTUBHOCTH KpoBu. Ha done neueHus B
CcOoCTaBe AMUAYPAIbHOrO BBelAeHUsT OynuBakauHa, sHokcanapuna 0,4 mi (40 000
antu-Xa ME) 2 pa3za B CyTKU C MEPBBIX MMOCIEONEPAIMOHHBIX CYTOK U MEHTOKCH-
¢umumHa B/B kamnenpHo 200 Mr 1Ba pasa B CyTKU HaOIIOJATUCh JOCTOBEPHBIE U3-
MEHEHHsI B CTOPOHY HOPMAalIM3allMi BO BCEX COCTABIISIONINX CHCTEMBI TeéMOocTasa
o meroauke HITTOI (p<0,001). MntencuBHas Tepanus Ha (oHE CUCTEMHOTO Ta-
TOJIOTMUYECKOT0 IMpolecca MpUBeNa K HOpMalIU3alluy MoKa3aTeaed KoaryIsiuoH-
HOTO 3BEHA CUCTEMbI F'eMOCTa3a y OOJBHBIX OOIUTEPUPYIOLIUM aTEPOCKIEPO30OM.
Cocynucro-tpoMOonuTapHas 1 GUOpPUHOIUTHYECKAS] CUCTEMBI He JOCTUIIIHN B Te-
4yeHue 7 CyT. HOPMaTbHBIX BEJTMYHMH, HO TTPOIEMOHCTPUPOBAIIH 3HAUUTEITHHYIO TCH-
JICHIIUIO K CHIDKEHUIO CTEIEHU MPOSIBICHUH X HapymeHui (p<0,001).

KiroueBbie c1oBa: 00 IUTEPUPYIONINI aTEPOCKIIEPO3, TpoMOO0Opa3oBaHME, Ie-
MOCTa3.
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DYNAMICS OF CHANGES IN THE HEMOSTATIC SYSTEM IN
PATIENTS WITH OBLITERATING ATHEROSCLEROSIS OF THE LOWER
EXTREMITIES AGAINST THE USE OF LOW MOLECULAR WEIGHT
HEPARIN

Relevance. Patients with peripheral arterial disease have 3- to 5-fold higher mor-
tality risk compared with those without peripheral arterial disease. Increased mor-
tality is mainly driven by a higher cardiovascular disease risk and reflects the un-
derlying systemic atherosclerosis process in peripheral arterial disease patients.

Objective of the study. The purpose of this study is to evaluate the functional
state of the vascular-platelet, coagulation and fibrinolysis of the hemostasis system
and their disorders with the help of low-frequency vibration piezoelectric throm-
boelastography (NPTEGQG) in patients with obliterating atherosclerosis of the lower
extremities on the background of treatment.

Materials and methods. The initial state of the hemostasis system was evaluated
in 45 patients undergoing treatment for obliterating atherosclerosis of the lower
limbs in the Odessa Regional Clinical Hospital. During surgery and in the postop-
erative period, patients received anesthesia on the basis of epidural bupivacaine ad-
ministration, also included enoxaparin 0.4 ml (40,000 anti-Ha IU) 2 times a day
subcutaneously in the antero-lateral surface of the abdominal wall from the first
postoperative day, for 7 days and pentoxifylline IV in the drip 200 mg twice a day
for 7 days. The dynamics of the hemostatic system in this group of patients was
assessed with the help of NPTEG on the first day before surgery, and at 3, 5 and 7
postoperative days.

Results. Prior to surgery and initiation of treatment in patients with obliterat-
ing atherosclerosis of the lower extremities against the background of the activa-
tion of the vascular — platelet unit of hemostasis, significant structural and chron-
ometric hypercoagulation with increased thrombin generation and inhibition of fi-
brinolytic activity of blood was noted. On the background of treatment in the epi-
dural administration of bupivacaine, enoxaparin 0.4 ml (40,000 anti-Xa IU) 2 times
a day from the first postoperative day and pentoxifylline IV drip 200 mg twice a
day, there were significant changes in the direction of normalization in all compo-
nents system of hemostasis by the method of NVTEG (p<0.001). Intensive therapy
against the background of the systemic pathological process led to the normaliza-
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tion of coagulation units of the hemostasis system in patients with obliterating
atherosclerosis. Vascular-platelet and fibrinolytic systems did not achieve normal
values within 7 days, but showed a significant tendency to decrease the degree of
manifestation of their disorders (p<0.001).

Key words: obliterating atherosclerosis, thrombus formation, hemostasis.

V 3axiiHUX KpaiHax IOPOKY BiJl 3aXBOPIOBaHb cepleBo-cyanHHOI cuctemu (CCC)
BMUPAIOTh MpUOIU3HO 3 MiTH 0ci0, y CLIIA — 1 MIIH, 1IT0 CTAHOBUTB MOJIOBUHY BCIX CMep-
teit [2]. CmepTHicTh Bix 3axBoproBaHb CCC niepeBakae HaJl CMEPTHICTIO BT YCIX 3710SIKiC-
HUX HOBOYTBOPEHb PA30M Y3SITHX, IPUYOMY YBEPTh MOMEPIIMX BT Ii€T HEAYTH — JIFOJIN
npare3aaTHoro Biky [1].

3axsoproBanHs CCC gocuth unciaeHHi. YacTuHa 3 HUX € XBOPOOAMH MIEPEBAKHO CEp-
1151, 1HIII — FOJIOBHUM YMHOM apTepiii (ATepoCKiepo3) abo BeH, JesiKI ypaXxaroTh CEPIEBO-
CYJMHHY CHCTEMY B IITOMY (TillepTOHIYHA XBOp0Oa). X pOHIUHI 3aXBOPIOBAHHS 40PTH 1
apTepiil TpU3BOASTH JI0 MOPYIICHHS KPOBOTOKY B CYJIMHAX 32 PAXYHOK OOJIITEPYIOUHX
(cTeHOTHYHUX) 200 AMTATYIOUNX (aHEBPU3MATUYHUX) YPakeHb [5].

3a geskuMu oliHKaMu, rmoHa 200 MJIH JIFojel y BChbOMY CBITI CTPaKIarOTh BiJl 3a-
XBOPIOBaHb aprepiit HkHIX KiHIIBOK (3AHK). [Tommpenicte 3AHK 3pocna Ha 25 % y
2000-2010 pp., 0cobauBO y KpaiHax 3 HU3BKKUM 1 cepeiHiM piBHeM goxoxay [3]. CBoeuac-
Ha JIIarHOCTHKA 1 JIIKYBAHHS CIIPUSIOTH 30UTBIICHHIO TPUBAJIOCTI Ta SIKOCT1 )KUTTS 1 TIO-
JIMIIEHHIO MTOKA3HUKIB TPOMAJICHKOTO 3I0POB’sl (3HWKEHHs 1HBAIIIAHOCTI, TTOKA3HUKIB
CMEPTHOCTI, TSXKKUX YCKIIATHEHb XBOpoOH) [4].

MeTol0 1aHOTO JOCITIDKEHHS € OIIHKA (PYHKI[IOHAJIBLHOI'O CTaHy CYJUHHO-TPOMOO-
UTAPHOI, KOATYJIALINAHOI JTaHOK 1 DIOPUHOII3Y CHCTEMH reMOCTa3y Ta iXHiX PO3JIa/IiB 3a
JIOTMIOMOTOK0 HU3BKOYACTOTHOI BIOpaIiitHOT IT’€30elIeKTpUYHOI TpoMmboenacTorpadii
(HIITETI') y xBopux Ha obiTepyrounii arepockiiepos (OA) HIKHIX KIHITIBOK Ha (HOHI JIKY-
BaHHS.

Marepianam Ta MeTOIH A0CTiIKEHHS

Byio oniHeHO BUXIAHMIA CTAH CUCTEMH IeMOCTa3y y 45 XBOPUX, SIKI TPOXOJIUIH JIKY-
BaHHs 3 mpuBoAYy OA HIKHIX KIHIIIBOK B OJiechKiif 00acHii KiiHiuHil nikapHi. Kpure-
pisSIMU BKJTFOYEHHS JIO JIOCHI/DKeHHs Oynu: HasBHICTh y nanieHTa OA Ila ta III cramiid,
Bepu(DIKOBAHOTO 3a JOMOMOTOI0 KOMIT'I0TepHOI aHriorpadii abo mommieporpadii, cre-
HO3Y CTErHOBOIO, MIAKOJIHHOTO a00 TOMIJIKOBOTO CEIMEHTIB, BiK 18 pokiB i Oinblie,
BIZICYTHICTH (DaKTOPIB, MO3HAYCHUX Y CKJIa/Il KPUTEPIiB BUKITIOYCHHS, IHPOPMOBAHA TTHCh-
MOBA 3roJia Malli€eHTa Ha Y4acTh y AOCTIKeHHI. KpuTepisMu BUKITIOUSHHS 3 JOCIIIKEH-
Hsl CTAlIM: BIZIMOBA MAIli€HTA Bl y4acTl y JOCII/KEHHI, BIIMOBa MAlll€HTa BiJl CKJIa/I0-
BHUX Teparlil: NepelIMBaHHsI KOMIIOHEHTIB KPOBI (3 peIIirifHUX TPUYMH), eIl TypaTbHOi aHe-
cresii Ta aHanresii (MOOOIOBAHHS YCKJIAIHEHb MYHKINI eMiIypaibHOTO MPOCTOPY), Ha-
SIBHICTD BIJIHOCHUX 200 aOCOJIIOTHMX MPOTUIIOKA3aHb 0 KaTeTepH3allii emiypabHOTO
MIPOCTOPY, allepriyHi peakiii Ha JIiokaiH abo OymniBakaiH, HSKOMIIEHCOBaHI XpOHIYHI 3a-
XBOPIOBAHHS 200 3aXBOPIOBAHHS, SIKI BIUIMBAIOTh HA CUCTEMY T€MOCTa3Yy.

OLiHKa cucTeMHu reMocTasy nposojmiacs 3a gornomoroto HITTETL. Kpos st nocii-
JOKEHHsI Opalli B OJTHAKOBUX YMOBAX 3a CTAH/IAPTHOK METOIAMKOIO 3 KyOITaIbHOI BEHH
BUTNIPOOYBaHUX. 11 BUBUYCHHS CHCTEMH I'€MOCTA3y Ta PEOJIOTIYHHUX BIACTUBOCTEH KPOBi
BUKOPHUCTOBYBABCS anapaTHO-porpamMuunil komruieke APIT-01M «Meanopa», mpu3Ha-
YeHUH Jij1s1 Oe3nepepBHOI peecTpallii OCHOBHHX MapaMeTpPiB MPOILECY YTBOPEHHS 3ryCTKa
KpPOBI Ta HOTO JT3HUCY.
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VYcim XxBopuM OyJI0 IIPOBEIEHO ONIEPATHBHE BTPYUYaHHS B 00CsI31 CTETHOBO-ITIAKOJIIH-
HOTO IIYHTYBaHHS aBTOBEHON. [IpOTSATOM OIEepaTUBHOTO BTPYYAHHS Ta B MicCIsonepa-
LHIHHOMY TEpio/Ii XBOPI OTPUMYBAJIM 3HEOOTIOBAHHS HA OCHOBI €ITiIypaIbHOT'O BBEIACHHS
OymiBakaiHy, TAKOX JIO CXeMH JIIKyBaHHs BXouB eHokcanapus 0,4 mit (40 000 anTu-Xa
MO) nBiui Ha 700y MIAMKIPHO B IMEPETHLOOIUYHY TTOBEPXHIO YepEeBHOT CTIHKH 3 1-1 micis-
onepauiiiHoi 1o6u npoTsiroM 7 ai6 Ta neHTokcudiniH B/B kparumHHO 200 Mr 1Bl Ha
00y mipoTsiroM 7 mi0. [IlnHaMiKy CTaHy CUCTEMH reMocCTasy y Iiid rpymi xBopux Ha OA
Oyno omiHeHo 3a qoriomoroto HITTEL y 1-nry 100y 10 oniepaTUBHOTO BTPYYAHHS T HA
3-T10, 5-Ty Ta 7-My micasionepauiiiHy no0y. JlikyBanns OA BkIOYano B cebe ractpo-
MIPOTEKTOPHY, CIA3MOJIITHYHY, PEOJIOTIYHO AaKTUBHY, AHTHOKCUIAHTHY, METa0O0IIUHy Ta
iH(Y3I1iHY Tepariro.

Pe3yabTaTn qociikenns Ta ix o0ropopeHHst

VY xBopux Ha OA Ha (oHI akTHBALi CYAMHHO-TPOMOOLUTAPHOI JAHKH TeMOCTa3y
BIJI3HAUAETHCS CYTTEBA CTPYKTYpPHA (30LIBIICHHS AMIUTITYAN MTOKA3HUKA MaKCUMAJIBHOT
miinbHoCT 3ryctka (MA) HIITET) i xpoHOMeTpuuHa (CKOPOUYESHHSI IHTEHCUBHOCTI KOH-
takTHOI (a3u koarynsuii (IKK), ingexcy koarymsmiitnoro apaiiBy (IK), koHCTaHTH
TpoMmbinoBoi akTuBHOCTI (KTA) Ta yacy sropranns xposi (U3K) HIITET) rinepkoary-
TS 3 TIBUILIEHOK TeHepalliero TPOMOiHY (30UTbIIICHHS MOKa3HUKa TPOMOIHOBOI aK-
TUBHOCTI TOYATKOBOT'O IMOKA3HUKA arperaTHoro crany Kposi (A0), yacy KOHTaAaKTHOI (asu
koaryJsmii (R(t1)), IKK HITTETD) ta mpuraideHHs GiOpUHOMITHYHOI aKTUBHOCTI KPOBI —
IHTEHCUBHOCTI peTpaxiiii Ta smizucy 3rycrka (IPJI3).

Ha 3-T10 100y Ha ¢oHI1 JIIKYBaHHS CTaH CUCTEMU remocTtasy, 3a nanumu HITTET, maB
MOMIpHY MMO3UTHBHY IWHAMIKy. JJMHaMiKa CTaHy CUCTeMHU reMoctasy y xBopux Ha OA
HaBeJieHa y Ta01. 1. 3riHO 3 HUMU JaHUMH, CTAH CUCTEMHU reMocTasy y XxBopux Ha OA
Ha 3-TI0 700y JIIKYBaHHS XapaKTEPU3YETHCS MOMIPHUMHU 3MIHAMHU B yCiX HOTO JIAHKaX
MOPIBHSIHO 3 TOKA3HUKAMM JIO TTOYATKY JTiKyBaHHs (1-11a 1004, 10 ONepaTUBHOTO BTPY-
YaHHsI). Y TIepBUHHIN JIAaHII TeMOCTa3y 30epiraroThCs MOPYILICHHS arperaiii TPOMOOIIUTIB.

Tabnuys 1
Junamika cTaHy cCHCTeMH reMoCTa3y y XBOPHX HA 00JiTepyroUnii aTepock/iepo3
Ha 3-110 100y JikyBanus, Mtc

XBopi Ha OA
IoxasHuk Hopma Jlo onepaTHBHOTO V mpoueci JTiKy-
BTpyuaHHs (1-ma noda) | Bauus (3-s 1006a)

A0 222,25+15,33 435,49+26,88* 419,65+23,12*
R(t1) 2,36%0,14 1,36£0,34* 1,48%0,11%*
IKK 84,30£1,01 145,41+3,23% 139,74+3,03*
KTA 15,22+0,32 31,13%0,54* 30,12£0,51%#
U3K(t3) 8,42+0,18 4,4410,39%* 5,02+0,29*
IKO 21,15%0,60 41,73+1,29% 37,59£0,93%#
1113 14,45%0,42 31,47£0,87* 28,43+0,25%#
MA 525,45%30,50 914,49%61,13* 825,81£51,87*
IPJI3 16,45%0,40 8,6710,66* 9,98+0,59*

Ipumimixa. Po30DKHOCTI TOCTOBIpHI: * — IMOPIBHSHO 3 TPYMNOI0 3T0POBUX JTOOPOBOIIBIIIB
(p<0,001); # — y manienTiB Ha 3-Tr0 70Oy MOPIBHIHO 3 Ti€0 %K Ipynoro Ha 1-my 106y (p<0,05).
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3a ganumu HITTET, BUsIBIIEHO CTATUCTUYHO JOCTOBIPHE BIXUJICHHS BiJl HOPMHU MTOKA3-
HUKIB, SIKI XapaKTepU3yIOTh arperauiiiHy 3gatHicTb TpoMOonuTiB (A0, R(t1) Ta IKK).
Taxk, nokasuuk IKK y xBopux Ha OA Ha 3-Ti0 100y jiKyBaHHsS cTaHOBUB 139,74%3,03,
110 gocroBipHO (p<0,001) nepeBuiiye mokasHUK HOpMu Ha 65,76 %; A0 — (419,65123,12)
BiJIH. OJI., 10 gocToBipHO (p<0,001) mopiBHroBano 88,81 % mMiABUINEHHS TOPIBHSIHO 3
Hopmoto; R(tl) 3um3uscs go (1,48+0,11) xB, mo € ykopoueHHSIM moka3HuKa Ha 37,28 %
(p<0,001). Yci nepemniueHi JOCTOBIpHI 3MiHU Y CyIUHHO-TPOMOOILIUTAPHIN JIaHIII F'eMO-
crasy: 30UTbIIEHHS AMILTITY/IM, IHTEHCUBHOCTI arperaiii Ta CKOpOUYeHHsI i yacy — BKa-
3YIOTh Ha TOCHUJICHHS Ta MPUIIBUIIICHHS arperaiii TpoMOonuTiB y XxBopux Ha OA Ha
3-Tr0 10Oy TOPIBHSIHO 3 TOKa3HUKAMHM 3JI0POBUX JIOOPOBOJIBIIIB.

[TopiBHIOBaJIM 3MiHU y crcTeMi remocrtady Mik nokasHukamu HITTETD y nunamini:
Ha 3-TI0 100y MICIIs TOYATKY JIIKYBaHHS Ta Ha 1-11y 700y 10 ONEpaTUBHOTO BTPYYaHHSI.
Tax, noka3uuk IKK y xBopux Ha OA Ha 3-Ti0 100y JTiKyBaHHS CTaHOBUB — 139,74%3,03,
10 HUXKYe Moka3Huka Ha 1-my 100y Ha 3,89 %; A0 Ha 3-Ti0 100y 3HU3UBCS Ha 3,63 %
nopiBHSIHO 3 1-10 106010 JikyBaHHs; R(t1) OyB MmogoBKeHMid MOPIBHIHO 3 1-10 106010 Ha
8,82 % (mmB. Tabdm. 1).

3MIHH y CYMHHO-TPOMOOIIMTAPHIH JIaHIll TeMocTa3y Ha 3-Tio Ta Ha 1-1ry 100y JiKy-
BaHHs xBopux Ha OA, ouiHeni 3a metoaukoio HITTETL, € HemocToOBIpHUMU, TOOTO MOXK-
Ha KOHCTATYBATH BIJICYTHICTh CYTTEBUX 3MiH Ha TJIi CIIPSIMOBAHOCTI MPOIIECIB y O1K HOP-
MmaJizarii. [{e Bka3ye Ha 30epeKeHHsI TOPYIIEeHb /10 3-1 TOOU JIIKyBaHHS Y KIIITUHHIHN JIaHIII
remMocTasy xBopux Ha OA 6e3 guHamiku 10 nokpamanss. [ogo xapakrepuctuku I ta
II naHoOK Koarymsii, OyiI0 BiI3HAYEHE CTATUCTHUYHO JocToBipHE (p<0,001) 3MeHIIEHHS
AMITTITYIHUX 1 XpoHOMeTpruHUX noka3Hukie HITTEL mopiBHSHO 3 MOKa3HUKAMH HOP-
mu. Otpumani Taki jgaHi: 30UIbiieHHs mokasHukis 1113 wa 96,74 % — no 28,43+0,25;
KTA na 97,89 % — no 30,12%0,51; IKJ na 77,73 % — no 37,59£0,93; MA na 57,16 %
— no 825,81%£51,87; ckopouennst U3K(t3) na 40,38 % — no 5,02 xB. HaBeneni nani
CBITYaTh MPO TIMEPKOATYIISIII0 Ta MPUTHIYCHHS AHTHKOATYJISSHTHOI CUCTEMH, sIKI Ha
3-Tro 100y NikyBaHHS XBopuX Ha OA 30epiraloTbcsl y CHCTEMI FeMOKOATYJISIIII.

[TopiBHSHO 3MiHU Y cucTeMi remocTasy y XxBopux Ha OA mix nokaznukamu HITTET
y nuHaMini Ha 3-1r0 1 1-ury mo0Oy mikyBaHHs: KTA Ha 3-Tro 100y JIiKyBaHHS CTAHOBMJIA
30,12%0,45, mo HmKYe mMoka3HuKa Ha 1-1ry moOy Ha 3,24 % (p<0,05); IK/I ra 3-Tr0 100y
3MeHIUBCs Ha 9,92 % nopiBHsHO 3 1-10 100010; U3K 30unbimmBces Ha 13,06 %; 1T13 3men-
muBes Ha 9,65 % — 3 31,47£0,87 no 28,43+0,25 (p<0,05); MA 3menmmiacs va 9,69 %
(p<0,05). 3mMiHM B KOATYJISIIHIN JIAHI TeMOCTa3y Ha 3-Ti0 0Oy JIIKyBaHHS Y XBOPHUX
Ha OA € TOCTOBIPHHUMHU Ta CBIZIYATh ITPO CIPSIMOBAHICTH NTOKA3HUKIB y 01K HOPMOKOAry-
JS1IT, 0 BKAa3y€e HA 3MEHIICHHS MMOPYIIeHb Ha 3-TI0 100y JIIKYBaHHS, IIOMIPHY AHMHAMI-
Ky [10 TIOKpaniaHHs Ha (GoHI 30epekeHHs ICTOTHUX BIIXWJIEHB y 01K TilepKoaryJsiii mo-
PIBHSIHO 3 MMOKA3HUKAMHM 370POBUX JOOPOBOJIBIIIB.

®i6punomiTnyHa akTHBHICTH [PJI3 Ha 3-TI0 100y JikyBaHHS XxBopux Ha OA mpurHive-
Ha TIOPIBHSIHO 3 TIOKA3HUKAMU 37I0POBUX JOOPOBOJIBIIIB 1 BUSBIISIE TIOMIPHY aKTHBI3AIIIO
MopiBHSIHO 3 1-10 100010. Busisieno 3meniens IPJI3 mopiBusiHo 3 HOpMoto Ha 39,33 %
1 migBuiieHHsM Ha 15,1 % nopiBHsHO 3 1-10 1006010 (9,98%0,59 — 3-151 106a mpoTH
8,67£0,66 y 1-my 100y). 3MiHM MOPIBHSHO 3 HOPMOIO € JocToBipHUMHE (p<0,001).

BuineszasHaueHi 3MiHU JTO3BOJISIFOTH 3pOOUTH BUCHOBOK, IO KOATYJISIIIHA JIAHKA CHUC-
TEeMU TeMocTa3y y xBopux Ha OA Ha 3-Tio 700y Mmicis OepaTUBHOTO BTPYYAHHS HA TIIi
JIIKYBaHHS 30epirae BUpa)KeHy aKTHBAIIiO, 110 JOCTOBIPHO BIAPI3HSE 1i Bil MOKA3HUKIB
Hopmu (p<0,001), mpoTe Mu 6AYMMO TOCTOBIPHY CIIPSIMOBAHICTD 3MiH JI0 HOpMaJTi3allii,
MOPIBHIOIOYM IMOKA3HUKH 3 1-10 10000 JiKyBaHHS. DIOpUHOIITUYHA CUCTEMA JIOCTOBIp-
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HO MpurHiveHa Ha 3-Tro 700y JikyBaHHs (p<0,001) MOpiBHSHO 3 HOPMOIO, alle MA€ HEBe-
JINKY TIO3UTUBHY JIMHAMIKY TIOPIBHSIHO 3 1-10 100010. Arperariisi TpOMOOLUTIB TOCTOBIpP-
HO 30UbINeHa TOPIBHIHO 3 HOpMOO (p<0,001) i He Mae TOCTOBIPHUX BIIMIHHOCTEH T10-
PIBHSIHO 3 MOKa3HUKamu 1-1 7o0u. YcCi 3MiHM MMOKA3HUKIB CUCTEMH I'€MOCTa3y CBIIYATh
PO TSDKKICTB MPOIIECIB, SIK1 BIIIOYBAIOTHCS HA T JIIKYBaHHS XBOopuX Ha OA.

HesBaxaroun Ha orepaTUBHE BTPYUYaHHS, IPOBE/ICHHS PEOJIOTIUHOT, Ae3arperaHTHOI,
AHTUKOATYJISTHTHOI Teparii, 30epiraroThbCsi CYTTEBI PO3JIaJM B CUCTEMI TeMOCTa3y Y BHTI-
TS/l 301IBIIEHHS arperalii TpOMOOIIUTIB 1 MPUTHIUEHHS MpolieciB GpidpuHomizy. Buss-
sieHo goctoBipHuil (p<0,05) mo3uTHBHUI epeKT JIIKYBAHHS B KOATYJISIIAHIN JIaHIl CHC-
TeMH remMocTaly Ha (GoHi 30epekeHHs MaTOJIOTIYHO BUCOKUX MOKA3HUKIB 3rOpTaHHS
HIITET 1 BigcyTHICTH TOCTOBIPHOT MMO3UTHUBHOI JUHAMIKU MTOKA3HUKIB arperaii TpoM-
OomwmtiB Ta GiOpuHOII3y. [TopylieHHs B cucTeMi remoctasy y OiK MPUCKOPEHHS YTBO-
PEHHSI 3TyCTKa, PO3JIaJ] MiIKPOIMPKYJISIIIi B ypaXeHii KIHIIBI, BACOKHI PU3UK TPOMOO-
eMOOJIIYHUX YCKIIAHEeHb, Ha HAIY IyMKY, MOXYTb IIPU3BOJIUTH 10 OOTSKEHHS 1epediry
3aXBOPIOBAHHS Y IIIIOMY, ITOJOBKEHHSI TIepioly BIITHOBJICHHS B MiC/IsonepaliiHoMy Tie-
piofi Ta 30epeKEeHHS PO3JIAIIB Y CUCTEMI TeMOCTa3y.

Ha 5-ty no0y nikyBaHHs XxBopux Ha OA MOCHITIOETHCS MTO3UTUBHA JAMHAMIKA CTaHY
cucremu remoctasy 3a nanumu HITTETD. Cran cucremu remoctasy y xsopux Ha OA Ha
5-Ty 100y JIKyBaHHS XapaKTEPU3YEThCS MOMIPHUMH 3MiHAMH TeMOKOATryJISIIHHOI crc-
TEMH B yCiX il CKJIaJI0OBUX KOMITIOHEHTaX MOPIBHIHO 3 TOKa3HUKAMHU Ha 3-TIO 100y JIiKy-
BAHHS.

30epiratoThCst MIOPYIIEHHS arperariii TPOMOOIIMTIB, BUSBJICHO CTATHCTHYHO JIOCTOBIPHI
3minu A0O, R(t1) Ta IKK nopiBHSHO 3 MOKa3HUKAMH 3I0POBUX J00POBOJIBIIB. [uHami-
Ky CTaHy CUCTeMH reMocTasy y xBopux Ha OA HaBeneHo y Tabi. 2.

IMoxkasuuk IKK y xBopux Ha OA Ha 5-Ty 100y JlikyBaHHs cTaHOBUB 127,84+1,96, 1110
nocroBipHO (p<0,001) Buie moka3uuka HopMmu Ha 51,64 %. Ha 5-ty 106y AO craHoBUB

Tabauys 2
JuHaMika cTaHy CHCTEMH reMoCcTasy
Y XBOpHX Ha 00JIiTepyrounii aTepockyiepo3 Ha 5-Ty 100y JikyBanus, Mo

XBopi Ha OA

IMoxa3Huk Hopwma o onepaTUBHOTO VY nporieci VY nporreci

BTPYYaHHSI JKYBaHHSI JIIKYBaHHSI

(1-m1a no6a) (3-Ts1 1006a) (5-Ta moba)
A0 222,25+15,33 | 435,49+26,88* 419,65£23,12*% | 402,51%£19,51%*
R(tl) 2,3610,14 1,36+0,34* 1,48+0,11%* 2,02+0,17*
IKK 84,30+1,01 145,41+3,23* 139,74+3,03* | 127,84%1,96*#@
KTA 15,22+0,32 31,13+0,54*% 30,12+0,51%# | 26,49+1,36*#@
Y3K(t3) 8,42+0,18 4,44+0,39* 5,02+0,29* 6,0410,43*#@
IKO 21,15%0,60 41,73+1,29* 37,59£0,93*# | 32,44+(0,84*#@
1113 14,45+0,42 31,47+0,87* 28,43+0,25%# | 21,54%0,48*#@
MA 525,45%£30,50 | 914,49+61,13* 825,81£51,87* | 759,47+39,34%*
IPJI3 16,45%0,40 8,6710,66* 9,98+0,59* 12,22+0,56*#@

Ipumimra. Po301KHOCTI IOCTOBIPHI: * — MOPIBHSHO 3 IPYIIOIO 310pOBUX 100poBoIibLiB (p<0,001);
P p p py p p p

# — Ha 5-ty o0y momo 3-i nobu mikyBanus (p<0,05); @ — Ha 5-Ty 100y MOPIBHSHO 3 TOYATKOM
nikyBauss (p<0,05).
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(402,51+19,51) BigH. o., 110 goctoBipHO (p<0,001) csramo 81,1 % miaBUIIECHHS TTOPIBHSIHO
3 HopMoto. [Tokasznuk R(tl) 3menmmsces no (2,02+0,17) xB, mo € ykopouenusM Ha 14,4 %
(p<0,001). VYci nepeniueHi 3MiHA B CYIUHHO-TPOMOOIUTAPHIN JIAHI[I TeMOCTa3y J10C-
TOBIpHI: 30UTBIIICHHS aMIUTITY/IM, IHTEHCUBHOCTI arperaiii Ta CKOpO4YeHHs il yacy BKazy-
FOTh Ha 30epeKeHHs aKTUBI3aAIll arperaiiii TpoMoouTiB y XxBopux Ha OA Ha 5-Ty 100y
JIIKYBaHHS TTOPIBHSIHO 3 MOKA3HUKAMH 30POBUX JOOPOBOJIBIIIB.

[Tpu nopiBHsHHI 3MiH Mik mokasHukamMu HITTET y nunamini Ha 5-Ty Ta 3-TI0 100y
nikyBaHHs noka3Huk [KK cranosus 127,84+1,96, 1110 Hukue MoKa3HUKA Ha 3-Ti0 100y
Ha 8,51 %; A0 Ha 5-Ty 100y 3HU3MBCs Ha 4,1 % mopiBHsHO 3 3-10 70000 JikyBaHHS; R(t1)
30UIBIIMUBCS MOPIBHSIHO 3 3-10 mo6or0 Ha 20,31 %. Ha 5-ty o0y A0, mopiBHsAHO 3 3-10
no6oro JTikyBaHHs xBopux Ha OA, € HemoctoBipanM; IKK, R(t1) BpaxoByoTh 1 amrui-
TYJIHY, 1 XpOHOMETPUYHY CKJIaJ0BY Ta MalOTh JOCTOBIPHY MMO3UTUBHY AuHaAMIKY (p<0,05)
1[0/10 TIOKa3HUKa Ha 3-Tio 700y. YCi nmepeiueHi 3MIHM CBITYATh PO 3MEHIIICHHS 1HTEH-
CHUBHOCTI arperaitii TpoMOoonuTiB (y 61k HOpMmasi3alii) Ha S5-Ty J00y JIIKYBaHHSI XBOPUX
Ha OA Ha ¢oHi 30epexeHHs icToTHUX BiaMiHHOCTel (p<0,001) BiIHOCHO HOPMH.

Byno Big3HaueHe craTucTdHO jJocToBipHE (p<0,001) 3MEHIIEHHS aMIUTITYTHUX 1 ITOJI0-
BkeHHs yacoBux rmokasHukiB HITTET nopiBHsiHO 3 HOpMOtO: 30utbmeHHs 1113 Ha 49,06 %
110 21,54+0,48; 3pocranns MA Ha 44,53 % no 759,47+39,34; nmigsuinennss KTA na 73,85 %
— 110 26,49+1,36; 30utbinenns [K/] Ha 53,38 % — no 32,4410,84; Bkopouennst U3K(t3) na
28,26 % — 1o 6,04 xB. OTpuMaHi JJaHi CBiTYaTh PO 30epeKeHHs Ha S5-Ty 100y JIIKyBaHHS
xBopux Ha OA TinepkoaryJsiii Ta IpUTrHIYeHHS aHTUKOATYJISTHTHOI CUCTEMH.

ITpu nopiBHsiHHI 3MiH Mik nokaszHukamu HITTEL Ha 5-Ty Ta 3-Tr0 100y JIiIKyBaHHS
xBopux Ha OA usiBiieHo Take: KTA Ha 5-Ty 100y nikyBaHHS ctaHOBHB 26,49+ 1,36, 1m0
JIOCTOBIPHO HUXUe MOKa3HMKA Ha 3-Tio 100y Ha 12,05 % (p<0,05); IKJ] Ha 5-ty mo0y
sum3uBes Ha 13,7 %; U3K momosxuscsa Ha 20,31 %; IT13 3menmmBes Ha 24,23 % — 3
28,43+0,25 no 21,54+0,48 (p<0,05); MA HegocToBipHO 3MeHInuIacs Ha 8,03 %. 3miHu y
KOATYJISIIAHIA JaHi Ha 5-Ty Ta 3-Tio 100y JikyBaHHS XBOopux Ha OA € IOCTOBIpHUMHU
(oxpiMm M), 30epiraeTbcsi TCHICHIIIS IO HOPMOKOATYJISIII. Y ¢l BUIIIETIepepaxoBaHi 3MiHI
BKa3YIOTh Ha 3MEHIIIEHHS IMOPYIICHb Y KOATYJISIIMHIN JIAHIlI CUCTEeMHU reMocTasy 110 S-1
JIOOM JTIIKYBaHHS, TIOMIpHY JIMHAMIKY 710 TOKpAaIllaHHs Ha (OHI 30epeKeHHs IOCTOBIPHUX
BIJIXMJICHB y OiK TIepKoaryJsiii IOPIBHSIHO 3 TOKa3HUKAMHM 3I0POBUX JIOOPOBOJIBIIIB.

OnuiHrour (iIOPUHONITUYHY AKTHBHICTD Y AMHAMIII Ha 5-TYy 100Y JIIKYBaHHS, POOUMO
BHUCHOBOK PO 30epeXeHHs 11 MPUTHIYEHHS MOPIBHSHO 3 MOKA3HUKOM 3[I0POBUX J100PO-
BOJIBLIB (Ha 25,71 %) 1 aKTUBI3AIiIO MOPIBHSIHO 3 3-f0 100010 (Ha 22,44 %). [TopiBHSHHS 3
HOPMOIO Ta 3 MOKa3HUKoM 3-1 106w € jocroBipHuM (p<0,001; p<0,05) mwist xBopux Ha OA.

IMpu anamizi 3miH Mik nmokazHukamu HIITED y nuHaMini BUSBICHO, IO MPOTSATOM
ycboro repioay 3 1-1 10 5-1 7o0u J1ikyBaHHS BIIOYBAIOTHCS OLIBIN 3HAUHI T TOCTOBIPHI
3MIHH Y CUCTEMI TeMOCTa3y, sIKi He CIIPOCTOBYIOTH TeHAeHIIil 3 1-1 1o 3-1 nobu i 3 3-1 mobu
0 5-i, a y3arajpHIOIOTh 1X. Ha 5-Ty 100y mikyBanust IKK cranosus 127,84%1,96, mio
HWXKUe TToKa3HuKa Ha 1-mry 100y Ha 12,08 %; A0O Ha 5-ty moOy 3HM3uBCs Ha 7,57 % 1o-
piBHsSIHO 3 1-10 700010; R(t1) 301nbIMBCS MOPIBHSIHO 3 1-10 100010 Ha 36,03 %. 3MiHU y
CYJIMHHO-TPOMOOIIUTAPHIN JIaHIIl reMocTa3y y Oik HopMmaJizaiii € gocroBipaumu (p<0,05
st IKK) mono nmokasuuka y 1-my 100y Ha ¢oHi ictroTHuX BigminHOcTe# (p<0,001) mo-
Ka3HUKIB arperaiii TpoMOOIIUTIB MOPIBHSHO 3 HOpMoto. Ha 5-ty mo0Oy mikyBanHs KTA
cranoBmia 26,491 1,36, mo Hmwkde nmokasHuka y 1-mry mody Ha 14,9 % (p<0,05). IToxas-
nuk IK/ va 5-ty 1oy 3menmmuscs Ha 22,26 %, U3K 6yB monosskenuit Ha 36,04 %, 1113
ckopotuBcs Ha 31,55 % (p<0,05). JocroBipHo 3meniunacst MA — Ha 16,95 %. 3Minu y
KOATryJISIIAHIH JIaHIII CHCTEMH IeMOCTa3y BKA3YIOTh Ha 3MEHIIIEHHS TIOPYIIEHb 710 5-1 1o0n
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JIKyBaHHS I1i€l TPy XBOPHX, MOMIPHY JUHAMIKY 10 MOKpAIaHHS Ha T 30epekeHHs
JIOCTOBIpHUX 3MiH y Oik rimepkoaryisiii. Ha 5-ty noOy iikyBaHHs, TOPIBHSIHO 3 1-10 110-
6010, y xBopux Ha OA 30epiraroTbcsi MpUTHIYEHHS! (hiOPUHOTITHYHOI AKTUBHOCTI MTOPIBHS-
HO 3 IMOKa3HUKOM Y 3710pOoBUX 100poBoibiB (p<0,001) Ta TeHaeHIis /10 il HOpMasTi3arii
MopiBHSHO 3 1-10 g00010. Tak, IPJI3 Bumwmit Ha 5-i 1001, Hix Ha 1-i, Ha 40,94 % (p<0,05).

Taxum YMHOM, KOAryJsliiiHa JJaHKa CUCTeMHU reMocTasy y xBopux Ha OA Ha 5-Ty
00y Teparrii 30epirae BUpaxeHy aKTHUBAIIIO, IO BIIPI3HSE i1 CTaH BiJl TOKA3HUKIB HOP-
Mmu (p<0,001), mpoTe € TOCTOBIpHA TEHAEHIIIS 10 HOpMaJIi3allii, MOPIBHSIHO 3 3-10 100010,
a 0co0BO 3 1-10 1060¥0 JTiKyBaHHS. DIOPUHOIITHYHA CHCTEMa IIPUTHIUEHA Ha 5-Ty 100y
nikyBaHHs (p<0,001), MOpIBHSHO 3 HOPMOIO, aJie Ma€ MO3UTHBHY JIUHAMIKY TIOPIBHSIHO 3
3-10 Ta 1-10 no6oro (p<0,05). Arperaiiisi TPOMOOILIUTIB TEXK MOCUJICHA ITOPIBHIHO 3 HOP-
Moto (p<0,001) 1 mae (p<0,05) BiIMIHHOCTI MOPIBHSAHO 3 MOKa3HUKamu 3-1 Ta 1-1 100wu.
[MaToreHernuHa IHTEHCHUBHA Teparis (1[0 TAKOXX BKJIIOYAE T€MOIUIIONII0, TPOBEICHHS
PEOJIOTIYHOI, AHTUKOATYJISSHTHOI Ta aHTHATPETAHTHOI Tepallii) MPUBOAMUTH 10 JTOCTOBIP-
Horo (p<0,05) MO3UTHUBHOTO ePEeKTy JIIKYBAHHS Y KOATYJISIIIHIN JIAHI CUCTEMHU reMOo-
cra3y Ha (oHi 30epeKeHHs aTOJIOTIYHO BUCOKUX MOKA3HUKIB 3rOPTAaHHSI, JOCTOBIPHOL
MTO3UTHUBHOT AMHAMIKH B arperaiiii TpoMOOLHUTIB Ta y GpiOpuHOIiTHYUHIH crucTemi (p<0,05).

Ha 7-my 100y nikyBanus xBopux Ha OA 1-i rpynu 0yI10 3apeecTpoBaHO IMPOIOBKEH-
HsI TEHJICHIII] 10 TO3UTUBHOI JIMHAMIKHU CTaHy CHCTeMH remocrta3y. CTaH CUCTEeMH reMo-
crasy y xBopux Ha OA Ha 7-My 100y JIIKyBaHHS XapaKTepU3YEThCS TOMIPHUMHU 3MiHAMU
arperatii TpOMOOIUTIB 1 PiIOPUHOIITUYHOI CUCTEMH MOPIBHSHO 3 MOKA3HUKAMH HOPMHU.
3a manumu HITTET, BUSBICHO CTATUCTUYHO JOCTOBIPHE BIIXUJICHHS BiJl HOPMHU TIOKA3-
HukiB A0, R(t1) Ta IKK, ski xapakTepusyroTh arperaiiifiHy 3JaTHIiCTh TpoMOouuTiB. Ha
7-my o6y smikyBaHHs IKK cranosus 114,74 £1,78, mo gocrosipHo (p<0,001) mepeBuriye
roka3Huk Hopmu Ha 36,1 %; A0 Ha 7-my 100y, nopiBHIOBaB (365,46+19,65) BinH. 011., 1110
npocroBipHo (p<0,001) cranoBmto 64,43 % MiABUIIICHHS TOPIBHSHO 3 HOPMOIO (TadJ1. 3).

IMoxkaszuuk R(t1) 3Hm3uBcs no (2,19£0,08) xB, abo Ha 7,2 % (p<0,001) mopiBHSHO 3
HOPMOIO. Yci nepetivueHi 3MiHU y CYIMHHO-TPOMOOIMTAPHIM JIAHI[ reMOoCcTa3y: 301IbIIeH-
HS aMIDTITY/IM, THTEHCUBHOCTI arperaiii Ta CKOpOUYeHHs ii 4acy — BKa3ylOTh Ha IMTOCH-
JICHHsI Ta MPUIIBUIIICHHS arperaiii TpoMOouTiB, y xBopux Ha OA Ha 7-My 100y, 10-
PIBHSIHO 3 TIOKA3HUKAMU 3/J0POBUX JTOOPOBOJIBIIB Ta € JOCTOBIPHUMH.

OuiHIoYN TuHAMIKy 3MiH Mik nokazHukamu HITTED wa 7-my Ta 5-Ty 100y JiKy-
BaHHs xBopux Ha OA BusiBunu, 110 noka3uuk IKK cranosus 114,74+1,78 1 6yB gocTo-
BIpHO HMXUUM, HIXK TIOKa3HUK Ha 5-Ty 100y — Ha 10,24 % (p<0,05); A0 Ha 7-My 100y
HEIOCTOBIPHO 3HM3MBCS Ha 9,2 %; R(tl) momosxkuscs Ha 8,41 % MOPIBHSIHO 3 5-10 10-
0oro. TlepemiueHi 3MiHM BKa3yIOTh HA MO3UTHBHY IWHAMIKY Y OiK 3MCHIICHHS CTYIICHS
MOPYIIEHB Y KIIITUHHIH JIAHII TeMOocTa3y 10 7-i ToOu JIiKyBaHHS 6e3 TOBEpHEHHS /10 HOP-
MaJlbHUX BEJIMYUH.

Ha 7-my no0y nikyBaHHSI He OyJI0 BUBHAUEHO CTATUCTUYHO JOCTOBIPHUX BIAMIHHOC-
teit Mk mokasaukamu HITTETD nmopiBHSHO 3 TOKa3HUKAMU HOPMH Y KOATYJISIIIAHIN JIaHII
cucreMu remocrasy (3a BuHsTkoM MA). Otrpumani taki gani: KTA Ha 9,58 % Oinbiie
Hopmu — 16,68%0,41; IK] 30inbmuBes Ha 3,26 % — 21,8410,58; IT13 Ha 7-my 100y
outbire Hopmu Ha 2,0 % — 14,7410,67; MA Oinbiiie HopMmu Ha 15,2 % — 605,36+£29,47
(p<0,001); U3K(t3) ckopotuscs Ha 4,51 % — o (8,0410,31) xB. BuieszazuaueHi gaHi
CBIIUATH PO HOPMATI3AIII0 MOKA3HUKIB KOATYJISIIIHOI JJAHKH i aKTUBHOCTI aHTUKOA-
TYJISTHTHOI CHCTeMH Ha 7-My 100y JiKkyBaHHS XBopux Ha OA.

[py OPIBHSIHHI 3MiH MK ITOKA3HUKAMH Y IMHAMII HA 7-My Ta 5-Ty 100y JiKyBaHHS XBO-
pux Ha OA BussiieHo Take: KTA Ha 7-my 100y nikyBaHHs craHoBmiia 16,68+0,41, 1o gocro-

Clinical Anesthesiology & Intensive Care, N 2 (12), 2018 63



Tabauys 3

Junamika cTaHy CHCTeMH reMoCTa3y y XBOPHX HA 00JIiTepyIOUuii aTepocK/Iepo3
Ha 7-My /100y JikyBanus, M*c

XBopi Ha OA

IMoka3Huk Hopma o onepaTtuBHOTO VY npoueci VY npoueci

BTPYUYaHHS JKyBaHHS JKYBaHHSA

(1-mma mo6a) (5-Ta moba) (7-ma moba)
A0 222,25%15,33 435,49%26,88* 402,51+19,51* | 365,46+19,65*@
R(tl) 2,36%0,14 1,36+0,34* 2,0210,17* 2,19%0,08*
IKK 84,30%1,01 145,41£3,23* 127,84%1,96%#@ | 114,74%1,78*#@
KTA 15,22%0,32 31,13+0,54* 26,49+1,36%#@ 16,68+0,41#@
Y3K(t3) 8,42%0,18 4,44+0,39* 6,0410,43*#@ 8,0410,31#@
IKA 21,15%0,60 41,73£1,29* 32,4440,84*#@ | 21,84+0,58#@
IT13 14,45%0,42 31,47+0,87* 21,54+0,48*#@ 14,74%0,67#@
MA 525,45£30,50 914,49%61,13* 759,471£39,34* 1605,36129,47*#@
IPJI3 16,45+0,40 8,67£0,60* 12,224+0,56*#@ 13,134£0,63*@

Tpumimrka. Po3061KHOCTI TOCTOBIPHI: * — MOPIBHSHO 3 TPYIIOIO 3M0POBUX 100poBOJIbIIB (p<0,001);
# — na 7-my 106y MOPIBHAHO 3 5-10 106010 (p<0,05); @ — Ha 7-My 100y IOI0 MOYATKY JIIKyBaH-
Hs (p<0,05).

BipHO (p<0,05) HIKue moka3Huka Ha 5-Ty 100y — Ha 37,03 % (p<0,05); IK]] 3Hu3uBCS Ha
32,67 % nopiBHsHO 3 5-10 100010 JiikyBaHHs (p<0,05); U3K 30utbmmBes Ha 33,11 % (p<0,05);
IT13 3menmuBes Ha 31,56 % — 3 21,54%0,48 no 14,74£0,51 (p<0,05); MA 3menmuiacs
Ha 20,29 % (p<0,05). 3MiHU B KOATYJIALINAHIN TaHLIl CHCTEMH TeMocTa3y Ha 7-My Ta 5-Ty
100y JikyBaHHst xBopux Ha OA, BusiBiieHi 3a merojaukoto HIITET, € nocroBipHumu.
MosHa TaKOX KOHCTATYBAaTH IMO3UTUBHI 3MIHU MPOTITOM Mepioay 3 5-1 mo 7-my n00y
nikyBaHHs xBopux Ha OA, 1110 BeAyTh 40 TOCTOBIpHOT HOpMATi3allii MOKa3HUKIB y Koa-
TYJISLIIHINA JTaHI CHCTEMHU TeMOoCTa3sy.

BuBuaroun GpiOpHMHOMITUYHY AKTHBHICTh y IMHAMILI Ha 7-My 400y JIKyBaHHS XBO-
pux Ha OA, BinMiTiH, mo nokasHuku [PJI3 mpurHiveHi, MOPiBHSIHO 3 MOKA3HUKAMU
310pOBUX 100poBOJIbLIB, HA 20,18 % (p<0,001). [TopiBHSIHO 3 5-10 10000 IHJEKC TTi/IBU-
muBes Ha 7,44 % (13,13%£0,63 — 7-ma goba npotu 12,22+0,56 — Ha 5-ty 100y). Did6pu-
HOJIITMYHA AKTHUBHICTh NMPUTHIYEHA MOPIBHSHO 3 HOPMAJbHUMHU MOKA3HUKAMH Ta Mae
CTATUCTUYHO HEAOCTOBIPHY TEHACHLIIO 10 3pOCTAHHS.

Orxe, KoaryJsiiiiHa JJAHKA CUCTeMH remMoctasy y xBopux Ha OA Ha 7-my 100y Te-
parmii JOCTOBIPHO HE BJIPI3HSAETHCS BiJ MOKA3HUKIB 3JI0pPOBUX JTOOPOBOJIBIIB. Takox
MO’KHa BIIMITUTH JOCTOBIPHY TE€HSHLIIIO 10 HOpMai3aLii, TOPiBHSIHO 3 5-10 100010 JTiKy-
BaHHS, 110 IPOJOBXKYE 3arajbHy TUHAMIKY A7 Li€l rpynu xBopux. [TokasHuku ¢idpu-
HOJIITUYHOI CUCTEMH JOCTOBIPHO MPUTHIYeH] Ha 7-My 100y nmikyBaHHs (p<0,001), mopiBHs-
HO 3 HOPMOIO, ajIeé MalOTh CTATUCTUYHO HEAOCTOBIPHY NO3UTUBHY JUHAMIKY IIOPIBHSHO
3 5-10 1o6or0. Arperaiisi TPOMOOIMTIB JOCTOBIPHO MOCUJIEHA MOPIBHSIHO 3 HOPMOIO
(p<0,001) Ta nokazuukamu 5-i qoou (p<0,05).

ITpu BUBYEHHI 3MiH y cucTemi remocta3y Mk nokasHukamu HITTEL BusiBieHo, mio
JIMHAMIKA MMOKA3HUKIB 3 5-1 o 7-My q00y aHaJioriyHa AuHaMili 3a nepion 3 1-1 qo 7-1
00U JIiKyBaHHSI — BiJOYBAIOTHCS 3HAYHI Ta JOCTOBIPHI 3MIHHM y CUCTEMi TeMOCTa3y B
0ik Hopmamizauii: IKK Ha 7-my no0Oy mikyBanHs — 114,74+1,78, mo Hux4Ye MOKa3HUKA
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Ha 1-my 100y Ha 21,09 % (p<0,001); A0 Ha 7-my 100y 3HM3UBCS Ha 16,08 % MOpPIBHSHO 3
1-10 moboto (p<0,001); R(t1) momosxkeHuit mopiBHsHO 3 1-10 1006010 Ha 61,02 % (p<0,001).
TeneHIis o HOpMaTI3allil y CyTMHHO-TPOMOOIUTAPHIN JIaHII TeMOCTa3y € TOCTOBIPHOIO
(p<0,001) oo mokazHuka 1-i 1o6u Ha HoHi 30epeskeHHs iIcTOTHHX BiqMiHHOCTEH (p<0,001)
BIZTHOCHO TTOKa3HUKIB HOpMH. Ha 7-my o0y nikyBanHs KTA cranosmia 16,68+0,41, mo
HIDKYE TIOKa3HUKa y 1-my 100y Ha 46,41 (p<0,001). IToxaznuk IK/] 3am3uBcs Ha 47,66 %
MOPIBHSIHO 3 1-10 106010 nikyBanHs (p<0,001); U3K OyB nogosxkenuit Ha 81,08 % (p<0,001);
IT13 ckopoTuBcst Ha 53,16 % — 3 31,47+0,87 no 14,74£0,67 (p<0,001). JTocToBipHO 3MEH-
mtacst MA — Ha 33,8 % (p<0,001). 3MiHM y KOATyJISAIHHIN JTAaHI CHCTEMHU reMOCTa3y 3a
Metoaukoro HITTET mixk 7-ro Ta 1-10 mo6oro mikyBaHHs XBoprx Ha OA € JTOCTOBIpHUMH,
10 BKa3ye Ha 3HUKHEHHSI TOPYIIEeHB 10 7-1 100U JIKYBaHHS Y KOATYJISILIHHII JIAHII CHCTe-
MU T€MOCTa3y, a TAKOXK Ha TO3UTHUBHY JMHAMIKY, SKa CIpHsiia HOpMokoaryssii. Ha
7-My 100y JKYBaHHS 30epiraroThCs MPUTHIUeHHS (HiOPUHOIITHYHOI AKTHBHOCTI MOPIBHS-
HO 3 ITOKa3HUKOM 310pOBUX 100poBoJibIiB (p<0,001) Ta TenaeHIis 10 i HOpMaJi3alii, rmo-
piBHsIHO 3 1-10 100010, Ha 51,44 % (p<0,001).

JunHamika nmokasHHKIB cucteMu remocrtasy 3a meroaukoio HITTET Bimo6paxena Ha
puc. 1.

AHaITI3yI0UM BCl BUINE3a3HAYCHI JTaHi, pOOMMO BHUCHOBOK, IO KOATYJISAIINHA JIAHKA
cucteMu remocrasy y xBopux Ha OA Ha 7-My 100y Tepallii CTATUCTUYHO HE BiIPI3HSIETh-
sl BIJI TOKa3HUKIB HOPMH, IO € PE3YJIbTATOM PO3BUTKY TEHJICHIIII 10 HOpMaJTi3allii, sKa
3 PI3HOIO IHTEHCUBHICTIO BiMivaiacs Bill MOYATKY JiKyBaHHS. DIOPHHOIITHYHA CUCTE-
Ma IpuUrHideHa Ha 7-Mmy 100y sikyBanHs (p<0,001) mopiBHSHO 3 HOPMOO, TIPOTE MAE T10-
3UTHBHY JIMHAMIKY MTOPIBHSIHO 3 1-10 106010 (p<0,001). Arperaitist TpOMOOIUTIB TOCTO-
BIpHO MOCHJIEHA MOPIBHSAHO 3 HOpMOIO (p<0,001) 1 Mae BIAMIHHOCTI 3 TIOKa3HUKAMHU 5-1
ta 1-1 mo6u (p<0,001). [nTeHcHBHA Teparis Ha (OHI CUCTEMHOTO MATOJIOTIYHOT'O MPOIIe-
Cy IpHUBea JI0 HopMaJi3allii TOKa3HUKIB KOATYIIAIIHOT JAHKKA CUCTEMH TeMOCTa3y y XBO-
pux Ha OA. CyauHHO-TpoMOouUTapHa 1 GIOPUHOIITUUHA CUCTEMH HE JOCSTIIH 3a
7 110 HOPMAJIBHUX BEITUYMH, TPOTE MIPOJIEMOHCTPYBAIIU MIITHY TEHICHIIIIO 10 3HIDKCHHS
MposiBiB iXHIX nopyieHs (p<0,001).
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Puc. 1. [lunamika NOKa3HUKIB CUCTEMU '€MOCTa3y, OTPUMAaHUX 3a I0IIOMOTI'0I0 METO-
ny HIITETD y xBopux Ha 00JITEpYIOUHIA ATEPOCKIEPO3 MPOTATOM JIIKyBaHHS: [ — HOP-
ma; 2 — l-ma mob6a; 3 — 3-1s1 moba; 4 — 5-ta qoda; 5 — 7-ma moba
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BucHoBkn

1. Jo omepaTHBHOIO BTPYY4AHHS Ta MOYATKY JiKyBaHHS y xBopux Ha OA Ha ¢oHi
AKTUBALIl CyAMHHO-TPOMOOIMTAPHOI TAHKK I'eMOCTa3y BiJ3HAUYAETHCS CYTTEBA CTPYK-
TypHa 1 XpOHOMETPHYHA TiMepKoAaryJysiis 3 MIBUIIEHOIO TeHepalielo TpoMOiHy Ta IpH-
rHiYeHHS (PiIOPUHOIITUYHOI AKTUBHOCTI KPOBI.

2. Ha ¢oni nikyBaHHS y CKIIaJi eMiAypatbHOro BBEACHHs OyIiBakaiHy, eHOKcanapu-
Hy 0,4 mi (40 000 antu-Xa MO) aBiui Ha 700y 3 1-i micnsionepaniiftHoi 100U Ta MEeHTOK-
cudininy B/B kparumuHo 200 Mr ABivi Ha 700y CIIOCTEPIraucs JOCTOBIPHI 3MiHU Y OiK
HOpMaJTi3allii ycixX CKJIaJJOBUX CUCTeMU reMocTasy 3a meroukoto HITTET (p<0,001).

3. KoarynsniitHa 1aHka cucteMH reMocTasy y xBopux Ha OA Ha 7-my noOy Teparmii
CTATUCTHYHO HE BIAPI3HIETHCS BiJl TOKA3HUKIB HOPMHU, IO € PE3YIHTATOM PO3BUTKY TEH-
JIEHIIIT IO HopMaJTi3allii, sika BiagMivaiacs Bij nmouatky jikyBauHs (p<0,001).

4. diOpUHOIITHYHA CUCTeMA MMPUTHIYeHa Ha 7-My 100y JikyBaHHs (p<0,001) mopiBHS-
HO 3 HOPMOIO, ITPOTE Ma€ MO3UTUBHY JUHAMIKY MOPIBHSIHO 3 1-10 106010 (p<0,001).

S. Arperatis TpOMOOIMTIB MOCHJIEHA MMOPIBHIHO 3 HOpMOIO (p<0,001) i Mae 1oCTOBIpHI
(p<0,001) BinMiHHOCTI 3 MOKA3HUKAMHU JIO IIOYATKY JIIKYBaHHS.

6. IuTeHcuBHA Teparist Ha OHI CUCTEMHOTO MATOJIOTIYHOTO MPOIIECY ITPUBENIA 10 HOP-
Matizaliii MOKa3HUKIB KOAryJIsiiiHOl JIJAHKHM cucteMu reMoctasy y xBopux Ha OA. Ilo-
Ka3HUKH CYIHHHO-TPOMOOLMTAPHOI Ta PIOPUHOIITUIHOI CUCTEM He AOCSIIIHN 3a 7 110 HOp-
MallbHUX BEJIMYUH, TPOTE MPOJEMOHCTPYBAIN 3HAYHY TEHACHLIIO 10 3HUKEHHS CTYIEHs
MposiBiB iXHiX mopyieHs (p<0,001).

7. BpaxoByIOUYM 3MiHHU B YCiX JIAHKAX CHCTEMH F€MOCTa3y, SKi HaM JIeMOHCTPYIOTb I10-
kazHukn HIITED, MoxeMO pekoMeHIyBaTH BUKOPHCTAHHS JAaHOI CXeMH JIIKYBaHHS Y
XBOPHUX Ha OOIITEPYIOUNH aTePOCKIIEPO3 HIKHIX KiHIIIBOK 3 METOIO MMOKPAIAHHS 3aralb-
HUX pe3yJbTATIB JIIKyBaHHS.

KarouoBi ciioBa: o0iTepyrounii aTepockiepos, TpoMOOyTBOPEHHS, TeMOCTa3.
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OLEHKA UCXOJHOT'O COCTOAHUSI CUCTEMbI TEMOCTA3A ¥
BOJIBHBIX PAKOM HAOMETPUSL

st onpeneneHuss TpOMOOOMACHOCTH OHKOTMHEKOJIOTMYECKUX OOJIbHBIX ObLIO
OCYIIECTBJIICHO KOMITJIEKCHOE AMHAMUUYECKOE UCCIEAOBAHUE COCTOSHUSI CHCTEMBI
remocrasza y 87 rHHEKOJIOTUYECKUX OONBHBIX U /s cpaBHeHHs y 30 MpakTHUecKu
3I0POBBIX KEHIUH, KOTOPBIE MPOXOIMIN MpoduiakTuaeckoe oobcrnenoBanue. Bee
GobHBIE OBLIN TOCIUTATIN3NPOBAHBI B OT/AETIEHNE XUpypruu LleHTpa pekoHCTpyK-
TUBHOHU U BoccraHOoBUTeNbHOU MeauuuHbsl YK «OHMenV» 3a nepuon 2016—
2018 rr. WIst MPOBEACHUS IIIAHOBOT'O XHPYPTIHUUECKOTO BMEIIATEIHCTBA.

HccnenoBanue cucTeMBbI reMOCTa3a IMEET TIEPBOCTENIEHHOE 3HAUEHHE /IS TMarHOC-
TUKH Pa3ITUYHBIX BUIOB KPOBOTOUMBOCTH, TPOMOO(MUITNIECKHX COCTOSIHHIA, B TOM UHCTIE
MIPU KPUTHYECKUX COCTOSHUSX. [JMHAMUYECKUiT KOHTPOJIb FeMOCTa3a HeOOXOUM H ITPH
MIPOBEICHUN AHTUTPOMOOTHYECKOI TEpANIUU B MPOLIECCE KOHCEPBATUBHOTO U XUPYP-
THUYECKOTO JICUSHUS pa3IIMIHON MaToI0oTuH. JIJIsl MoTyueHns: KOMITIEKCHOU HH(popMa-
uH 0 (PYHKIHMOHATIBHOM COCTOSIHUM KOMITOHEHTOB CHCTEMBI T€MOCTa3a MPUXOIUTCS
HCTIONTb30BaTh OOJIBIIOE KOJIMYECTBO Pa3HOOOPA3HBIX MeTOAUK. [1pr aToM HeT ennHO-
r0 MHEHMS O MUHUMYME TECTOB, MO3BOJISIIOIINX PEIINTh AaHHYIo pobiemy. [Ipose-
JIEHHE KOMIUIEKCHOTO HCCIIEJOBAHUS CUCTEMbI T€MOCTa3a B YCIOBUSIX TOBCEAHEBHON
KITMHIYECKOM MPAKTHUKH BBI3bIBAET CEPhE3HbIC 3aTPYIHEHUSI.

KutroueBble ciioBa: pak sHIOMETpHUsI, TPOMO00Opa3oBaHKe, TEMOCTA3.
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EVALUATION OF THE INITIAL STATE OF THE HEMOSTASIS SYS-
TEM IN PATIENTS WITH ENDOMETRIAL CANCER

Relevance. Haemostatic potential in cancer patients is characterized by pro-
nounced functional changes in almost all links in the system of hemostasis and fi-
brinolysis. Violations of the functional state of the hemostasis system that develop
in oncopathology, are implemented in thrombohemorrhagic and thromboembolic
complications and play a significant role in the course and outcome of the disease.
The above changes indicate the development of chronic disymed intravascular co-
agulation in cancer patients.

Objective of the study. The purpose of this study is to evaluate the initial state
of the hemostasis system in patients with endometrial cancer, the study of the func-
tional state of vascular-platelet, coagulation units, and fibrinolysis of the hemosta-
sis system and their disorders using low-frequency vibration piezoelectric throm-
boelastography (NPTEG).

Materials and methods. The initial state of the vascular-platelet, coagulation and
fibrinolysis of the hemostasis system, the hemostasis system was studied in 87 pa-
tients undergoing treatment for endometrial cancer in the department of surgery of
the Center for Reconstructive and Rehabilitation of the Medical Center
“ONMedU” for the period 2016-2018 for scheduled surgical intervention.

Results. The results of the studies represent a group of endometrial cancer pa-
tients as a model in which are pronounced disorders of the aggregate state of the
blood, where hypercoagulation dominates the anticoagulant potential. Inadequately
enhanced activation of one or both coagulation units, even with the normal func-
tioning of the anticoagulant system, can lead to generalized thrombus formation.
Therefore, it is necessary to take into account the prevalence of thrombogenesis
processes over fibrinolysis processes in this patient population and to consider the
activation of platelet aggregation as an additional factor that participates in pro-
viding mechanisms for hypercoagulability.

Key words: endometrial cancer, thrombus formation, hemostasis.

I'eMocTaTHYHUIT TOTEHIIIAT B OHKOXBOPHX XapaKTePU3y€eThCS BUPAKEHUMHE (HYHKI[IO-
HAJILbHUMU 3PYIIEHHSMH MalbKe B YCIX JJaHKax CHUCTeMM remocrtasy 1 ¢iopunomizy [1].
[opyienns GyHKIIOHATBFHOTO CTAHY CHCTEMHU IeMOCTa3y, 0 PO3BUBAIOTHCS MIPHU OH-
KOTIATOJIOTI], peai3yIoThCsl B TPOMOOreMOpariyHuX 1 TpOMOOEMOOJIIYHUX YCKIaHEHHSIX
1 BIAIrpaloTh 3HAYHY POJIb y Mepediry Ta pe3ylbTaTi 3aXBOPIOBaHHS. 3a3HA4yeHi 3MiHU
CBITYaTh PO PO3BUTOK B OHKOJIOTIYHUX XBOPUX XPOHIYHOTO AUCEMIHOBAHOI'O BHYTPILII-
HBOCYIUHHOT'O 3TOPTAHHS KPOBI.

O3HaKHY MiABUIIEHHS BHYTPILIHBOCYAMHHOTO 3TOPTAHHS CIIOCTEPIraloThCsl Y XBOPUX
3 [-1V cragiero 3axBoproBaHHs [2]. ¥V 3B’A3Ky 3 UM BUOIp JaHOT KaTeropii XBOpUX st
OIIIHKY 1H(POPMATHUBHOCTI, TOYHOCTI T JJOCTOBIPHOCTI MPOITOHOBAHOT METOJIUKH HHU3b-
KO4acTOTHOI I’ e30enekTpuaHoi Tpomboenacrorpadii (HITTEI) neBunankoBuii.

CpOro/iHi JIOCTI/DKEHHSI CUCTEMU peryJsiiii arperatHoro crany kposi (PACK) e no-
CHUTb CKJIQJIHUM IIPOLECOM, TOMY IO Lisl CHCTEMa XapPaKTePU3YETHCS BUCOKOIO O10IOTIU-
HOIO BapiaOeNbHICTIO 1 HECTAOLIBHICTIO 11 YMHHUKIB, CKJIAHICTIO OOYMCICHHS TIEBHOTO
rmapameTpa 3 Kackay B3a€MOIIOB sI3aHUX PeaKiliif, HeJOCTATHICTIO METOIMYHOI Ta IHCTPY-
MeHTaJIbHOI yHi(ikaii [3]. IcHye 6arato nmabopaTopHuX i OIOXIMIUHUX TECTIB, 3aB/ISIKU
SIKUM MO>KHa OLIIHUTHU cTaH KoMroHeHTiB cuctemu PACK, npoTte onTuManbHa METOA0-
JIOTisl BUBUEHHS 1i€T CUCTEMU BiJICYTHsI. Pa30M 13 UM 3aCTOCYBaHHS CIeliaIbHIX METO-
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B, SIKi TPa(IuHO PEECTPYIOTH MPOIIEC 3TOPTAHHS MIJIbHOI KPOBI, J03BOJISIE KOMITJIEKCHO
ominuTH ctad cucremMu PACK, 110 m1ae MOXINBICTh JOCUTH TOYHO Ta METOAUYHO Jlia-
THOCTYBATH IMOPYIICHHS Y 1Iiif cucTeMi.

OrnepaTuBHA i1 00’€KTHBHA OLIIHKA (DYHKI[IOHAIBHOT'O CTaAHY CUCTEMHU T'eMOCTa3y Bi-
JIrpae BKpail BaXIMBY POJIb, OCKUTHKA HECBOEUACHA JIIATHOCTHKA T€MOCTa310JI0TTUHUX
PO3J1a/1iB CTAHOBUTH MTOTEHIIIHHY 3arpO3y PO3BUTKY TPOMOOEMOOIIYHUX YCKIIATHEHD [4].
VYci cyyacHi TOCIIDKEHHS PYTHHHO BUKOPHCTOBYIOTBCS JUIsl IIATHOCTUKH CYTMHHO-TPOM-
OOIMTAPHOI Ta IJIA3MOBOI JIAHOK CUCTEMH FeMOCTa3y, & TAKOK OKPEMO — TECTH JJIs J10-
CIJpKEHHST (PIOPUHONIITUYHOI CUCTeMH. Yce 1ie He TIO3BOJISIE CYJUTH MPO CTaH CUCTEMHU
reMocTasy K €IMHOI CUCTEMH, 1110 (DYHKIIIOHYE KOMIUIEKCHO 1 HEPO3PHUBHO BCEPE/IMHI CBO-
ix maHoK [5].

Mera pob6oTH — po3poOKa Ta KIHIYHA anpodallis IHCTPYMEHTAIBHOTO METOTY JI0-
CITiKeHHs QYHKIIIOHAIBHOTO CTAaHY CUCTeMH reMocTasy 3a jornomororo HITTETL, o6rpys-
TYyBaHHSI MOXKIIMBOCTI 3aCTOCYBaHHS 1€l METOMKY IS TOCTIKEHb 1IUTbHOT KpoBi. Ta-
KO METOIO JIAHOTO JTOCIIKEHHS € OI[IHKA BUXIHOI'O CTaHy CUCTEMHU IeMOCTa3y Y XBO-
PHUX Ha paK eHJAOMETpisl, BUBUCHHS (DYHKI[IOHAIBHOT'O CTAHY CYIMHHO-TPOMOOIIMUTAPHOI,
KOATYIISALIHHOT JIAHOK 1 (DIOPUHOI3Y CUCTEeMHU reMOoCTa3y Ta IXHIX PO3JIajiiB 3a I0IOMO-
roro HIITET.

Marepianm Ta METOIH TOCTiIZKEHHS

s BU3HaUeHHs TpPOMOOHEOE3MIeYHOCTI OHKOTTHEKOIOTIYHUX XBOPUX OYyIIO 3iiicHe-
HO KOMIUIEKCHE JMHAMIYHE JOCIIDKEHHS CTaHy CHUCTEMH TreMocTa3y y 87 TiHeKoJIoriv-
HUX XBOPHX 1 7151 TOPiBHAHHA — Y 30 MPaKTUYHO 3A0POBHUX XKIHOK, SKi TPOXOJIUIH TTPO-
(iraxTHuHe 00CTE)KEHHS. Y ¢l XBOPI OyJIM rOCIITAII30BaHI 10 BifyiieHHs Xipyprii LieHTpy
PEKOHCTPYKTUBHOI Ta Bi/IHOBHOI MeauinHU (YHiBepcuTeTchka KiriHika OHMenV) 3a nie-
pioa 20162018 pp. /uist TPOBEAEHHS IJIAHOBOT'O XIPypriyHOTO BTPYYaHHS.

Cepen NalieHTOK, Y SIKUX OYyJI0 IIarHOCTOBAHO pakK eHAOMETpis (n=87), mepeBaxayiu
JKIHKM MTOXmIoro Biky. Cepe/iHiii BIK MaIi€HTOK Ili€l rpynu ctaHOBHB (48,218,6) poky.
Jo koHTpobHOI TpynH yBidIM 30 MPaKTHYHO 3J0POBHX KIHOK BikKOoM (22,715,6) poky,
SKUX TUIAHOBO TOTYBAJM 3a MPOrpPaMoI0 AOTMOMDKHHMX PEMPOAYKTHBHHX TEXHOJIOTIH 3
MIPUBOJIY YOJIOBIUOTO (haKTOpa OE3IIIIIHOCTI.

YV GUIBIIOCTI KIHOK 3 pAKOM €HIOMETPisl BUSIBIIEHA eKCTpareHiTaibHa natosoris. Cep-
LIEBO-CY/IMHHA TIATOJIOTIS TpaIuIsiacss HalvacTile, cepesl sIKol IepeBaXayu rinepToHiu-
Ha XxBopo0Oa (44 xinku, 50,57 %); cepiuieBa HenocTaTHICTH (32 kiHKH, 36,78 %) Ta iemiu-
Ha xBopoOa cepuis (28 xiHoK, 32,18 %). Ha apyromy wmiciii — ekcTpareHiTajibHa 1maTo-
JIOTisl: XpOHIYHUN OPOHXIT (6 XKIHOK, 6,9 %), OponxianbHa actMa (1 xinka, 1,15 %), rac-
TpuT (8 xBopux, 9,2 %), BUpazkoBa xBopooda (2 xiHkH, 2,3 %), XpOHIYHHI TAaHKPEATUT
(1 xinka, 1,15 %). Takox Oynu mamieHTH 3 0)UpiHHAM (9 K)iHOK, 10,34 %), HyKpOBUM
niaberom (7 xkiHoK, 8,05 %).

I3 HaBeleHUX JTaHUX BUJIHO, IO OUTBIIICTD MAIIIEHTIB MAJIX 1Ba 00 OLIbIIE CYyIPOBi-
HUX 3aXBOPIOBaHb. L[5 0OcTaBUHA Ma€e Jy)ke BaXIIMBE 3HAYCHHS, OCKITBKH TSDKKI CYITpo-
BiJTHI 3aXBOPIOBAHHS BXKE caMi IO co01 € HeOE3MEUHUMH TSI KUTTS XBOPOro. ManOyTHs
omepalliiiHa TpaBMa MoTpedye ay)Ke peTesbHOI MepeaonepaiifHol maroToBKU i KOpeK-
il mopymeHux GYHKIINA )KUTTEBO BAXKIIMBUX OPraHiB i CHCTEM Y MICIIONepaliifHOMY Tie-
pioi.

Joornepaliilie CTafllOBaHHS paKy €HJIOMETpIs MPOAEMOHCTPYBAJIO TaKy YacCTOTY:

Cr corporis uteri St IA — 56,32 % (n=49).

Cr corporis uteri St IB — 28,74 % (n=25).
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Cr corporis uteri St ITA — 9,2 % (n=8).
Cr corporis uteri St ITIA — 5,75 % (n=5).

VYV 100 % Bunaakis (n=87) yciM XBOpPHM 3[IIHCHEHO ONEpaTUBHE BTPYYAHHS IIif] ITO-
JIOBXKEHOIO eImilypajbHoI0 aHecTesiero. Ycim 87 (100 %) XBoprM BUKOHAHA €KCTHPIIALIS

MAaTKH 3 IpuaaTKaMu.

3aBIsSKM MTOKa3HUKAM, IO BiIOOpaXaloThes Y IMUPPOBOMY BHIJISII TPOMOOEIACTO-
rpamMu, MH Ma€EMO 3MOTY JIOCIIJTUTH OCHOBHI JIJAHKH CHCTEMH FeMOCTa3y: CyJTUHHO-TPOM-
OoluTapHy, KOAryJIsIiiHy 1 MpoIiec peTpakilii Ta n3ucy srycrka. ['padiune BimoOpaxeHHs
pe3yJIbTaTy OLIHKU CTaHYy CHCTEMHU IeMOCTa3y JI03BOJISIE Bi3yajbHO OLIHUTU JUHAMIKY
TPOMOOYTBOPEHHS Y IPOO1 KPOBI — BiJl TOUATKOBOI B’SI3KOCTI /10 peTPaKIIii Ta JI3UCY

3TyCTKAa.

Martematnyny 0OpoOKy pe3yJIbTaTIB AOCIIKEHHS 3IHCHIOBAIIN ITICIIsl CTBOPEHHS Oa3n
JIaHUX y cucreMi Microsoft 3a JOMOMOTO0 MakKeTa MporpaM, IHTErPOBAHKUX Y CUCTEMY

Tabauys 1
IMoxka3nuku ¢pyHKIioHAILHOTO CTAHY
reMocTa3sy, OTpUMaHi y 310pPOBHX
nooposoJbuis. APIT-01M «Meanopa»

ITokaznux Mzto
A0 222,25%15,33
T1 2,3610,14
IKK 84,30+1,01
KTA 15,22£0,32
U3K(t3) 8,4210,18
1K/ 21,15£0,60
1113 14,45%0,42
MA 525,45%30,50
1PJI3 16,45+1,40
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900
800
700 ]

600 //

500

400

300 }# |
1
T

2008
100+

0
0O 10 20 30 40 50 60 70
Yac mocaimKeHHs, XB

Puc. 1. InTerpanpHa TeMOBICKO3UT paMa
3/I0pOBHX 0CI0

Microsoft Office 3 BUKOpHUCTAHHSM t-KpH-
Tepiro CThIOJICHTA.

Pe3yasTaTn nociimkenns
Ta iX 00roBopeHHs!

[Ticiis BU3BHAaUCHHS HOPMAJIbHUX TOKA3-
HUKIB TPOMOOEIACTOTpAMHU 3/I0POBUX J100-
poBoJibLIB (Tabi1. 1), OyB 3p0o0IIeHMIT BUCHO-
BOK PO OO’€KTHBHICTH, IHHOPMATHUBHICTD
1 mocroBipHicTh noka3uukiB HITTEL, mox-
JINBOCTI BUKOPUCTAHHS METOMY JUIsl IHTer-
PANBbHOI OIIHKK CTAHY CUCTEMU TeMOKOAry-
JISALIT BiJT MOYATKOBOT B’A3KOCTI /10 JI3UCY
sryctka. [Toxasnuku HIITEL, mo xapakre-
PHU3YIOTH CTaH CUCTEMH TeMOCTa3y Y XBOPHX
Ha paK €HIOMETPisl 70 MOYATKY JIIKYBaHHS,
MaJIi 3HAYHI BIIXWICHHS BiJl HOPMATbHUX
3HaueHb TpoMboenacrorpamu (puc. 1). Iare-
rpajibHe rpadiuHe 300pakeHHs pe3yIbTATIB
HITTEI 310poBux 100pOBOJIBIIB 1 XBOPUX
Ha pakK eHIOMETPisi HABOJIUTHCS HA PHUC. 2.

IMoxasuuku HITTET, siki xapaktepu3sy-
1oTh cTaH cuctemu PACK y xBopux Ha pax
EH/IOMETpIsl, BU3HAYCHI TP FOCIiTam3arii
MAIIEHTKU JI0 CTAIlllOHAPY, MaJIM 1CTOTHI
BIIMIHHOCTI BiJl HOPMaJIbHUX MTOKA3HUKIB
remocrasiorpamu. 3a nanumu HITTET, Oy-
JIO BUSIBJICHE CTATUCTUYHO JIOCTOBIPHE Bi/I-
XWJICHHS Bil HOpMU moka3Hukis A0, T1,
IKK, 1110 XapakTepu3yroTh IiABUIICHY arpe-
rauiiHy 3maTHicTb TpoMOonuTiB. [Tokas-
HUK IHTEHCUBHOCTI KOHTaKTHOI (ha3u Koa-
rynsii cranoBuB 131,1+2.5 npu HopwMi
84,30%£10,91, mo 3HAYHO TMEPEBHUIIYE ITO-
Ka3HUKH 30POBOI JIIOIUHH.
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IToyaTkOBUI MOKA3HUK arperaTHOro
crany kpoBi (A0) nmpu HopMmi (222,25+%
+15,33) BigH. oa. migBUIIUBCS 10 (368,5+
+21,3) BigH. 0., 1110 CTAHOBWIIO 64 %0 TmijI-
BUIIIEHHSI, YaC KOHTAKTHOI (pa3u koaryss-

Tabmuys 2

CtaH cucTeMH reMocTa3y
y XBOPHX HA PaK eHJI0MeTpist
110 Io4YaTKYy JikyBanus, Mtc

. Mo nouatky
uii R(tl) 6yB na pisni (1,51£0,35) ¢ npnu ITokasuuk Hopwma JiKyBaHHs
HopMi (2,36%0,34) ¢, 1110 € 3HIKEHHSIM I10-
ka3Huka Ha 25,4 %. Yci 3MiHM B CYAUHHO- A0 222,25%15,33| 368,5 £21,3
TpoMGoLmTapHiii naHui reMocrasy, a came | R(t1) 2,36+0,14 | 1,51£0,35
301IbLIEHHS] AMIUTITYAM Ta IHTEHCUBHOCTI IKK 84,30%+1,01 131,1£2,5
arperaii i CKopoueHHs 1 4acy BKa3yloThb KTA 15,22+0,32 32,2 +3.4
Ha I[OCTOBipHe MMOCHUJICHHA Ta IMPUIIBU/I- qu(t3) 8,4240,18 3,20+0,22
IIEHHS arperagﬁ TPOMOOIIUTIB y XBOPHX Ha 1K1 21.15%0.60 39.842.5
PaK EHJIOMETPis L€ 10 MOYATKY MiKyBaH- 3 14.45+0.42 | 21.36+0.35
Hsl. Y Mepliii Ta Apyrii JaHKax Koaryss-

il TakoX OyJIO BiJ3HAUYEHE 301IbIICHHS MA 525,45+30,501 802,50+5,47
AMILTITYaM # ykopoueHHs xpoHomerpuu- | IPJI3 16,45£0,40 [ 7,52%0,24

Hux nokasuukis HITT'B (ta6a. 2).

[Tpu nopiBHSHHI pe3yIbTATIB 3 HOpMa-
MU MMOKA3HUKIB OYJIM OTPUMAaHI TaKi JaHi:
30UTBIIICHHSI KOHCTAHTH TPOMOIHOBOT aK-
tuBHOCTI (KTA) Ha 105 % no 32,2+3,4 mpu Hopmi 15,22+0,32, iHIEKCY KOAryISIIHOTO
npaiiBy (IK/) Ha 96 % o 39,8%2,5 npu Hopwmi 21,150,60, ingekcy rnoiMepur3saliii 3rycTka
(IT13) Ha 77 %, 3pocTaHHI MaKCUMaJbHOI IIIIIbHOCTI 3rycTka MA Ha 55,5 % —
802,50+5,47 nipu HopMmi 525,45+70,50, 3menmennst yacy 3ropranHs kposi U3K(t3) Ha
138,45 % — o (3,20%0,22) ¢ mpu HopwMi (8,42£1,68) c.

DIOPUHOIITUYHA aKTUBHICTb, 110 XapaKTePU3YEThCS y TpoMOoeIacTorpaMi mokas-
HukoM IPJI3, ToOTO 1HAEKCOM peTpakiiii Ta JI3UCy 3TyCTKa, Y XBOPUX HA PaK €HIOMET-
pisi € CyTTEBO MEHIIIOIO MOPIBHIHO 3 MOKA3HUKOM HOpMU — Bif 16,451+0,40 1o 7,52+0,24,
1110 € 3MEHIIEHHAM OLIbII HiK HA 50 %.

I3 mpeacTaBeHUX TaHUX 3pO3YyMIJIO, IO Y XBOPUX HA paK €HIOMETPis Ha TJIi aKTH-
Ballii CyAMHHO-TPOMOOIIMTAPHOI JJAHKHM I'eMOCTa3y BIJI3BHAYAETHCS CYTTEBA CTPYKTYpHA
(36umpmenHs amrutityau nokasuuka MA HITTET) i xponomerpuuna (ckopouyenns KTA
ta U3K HIITET) rinepkoaryisiisi 3 MiABUIIEHOIO IeHEPAIEI0 TPOMOIHY (301/IbIIEHHS
nokaszHuka TpoMOiHoBoi aktuBHOCTI AQ, R(t1), IKK HIITET) i mpurniyenns ¢iopuHo-
JITUYHOT akTUBHOCTI KpoBi (IPJI3).

Ilpumimra. Po36DKHOCTI JOCTOBIpPHI MO-
PIBHSIHO 3 TPYIOIO 3A0POBUX TO0OPOBOIBIIB
(p<0,001).

BucnoBkn

1. [emoBicKO3UTpaMa CBITYHUTH MPO TE, IO Y XBOPUX HA PAK SHIOMETPIs IO MOYATKY
JIIKYBaHHSI BHACJIIOK TIIBUINEHHS aKTUBHOCTI CYIMHHO-TPOMOOIUTAPHOI Ta MPOKOATry-
JISTHTHOT JTAHOK TeMOCTa3y, a TAKOXK IMPUTHIUYeHHS (piOpUHOIITUYHOT AaKTUBHOCTI CIIOCTe-
piraerbces MiIBUINEHHS XPOHOMETPHYHOI Ta CTPYKTYPHOI TiIIepKOAaryJIsiii.

2. [Mocunena aktuBalis ofHiel 200 000X JTAHOK 3rOPTaHHS, HABITH IPH HOPMAJILHO-
My (DYHKIIOHYBaHHI MPOTU3TOPTAIBHOI CUCTEMH, MOKE TIPU3BECTHU JIO TEHEPAIli30BaAHO-
ro TpoMOOYTBOpeHHs. ToMy MOTPIOHO BpaxoBYBATH IMEPEBATY MPOIECIB TPOMOOYTBO-
peHHs Haj mpolecaMu (HiOpUHOII3Y 1 PO3LIHIOBATH aKTUBALIIIO arperaiii TpOMOOIUTIB
SIK TOMATKOBUH (pakTop, o Oepe yuacTh y 3a0e3NeueHHi rinepkoaryismii. Bussieni no-
pymeHHs xapaktepHi mis [ crazii (rimepkoaryisii) rocrporo JB3-cunapomy, mo Bxe
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Puc. 2. Tnrerpanbuuii rpadik HU3BKOYACTOTHOIL IT'€30€JIEKTPUYHOT TPOMOOEIACTO-
rpadii y XBOpuX Ha pak eHJOMETPis Ha TOYATKY JIIKYBaHHS Ta TpoMOoenacTorpama 3710-
POBOI JTFOJIMHU: 32 BICCIO aOCITHC — Yac MOCITIIHKEHHS, XB; 3a BICCIO OpAMHAT — IIUTBHICTH
3TyCTKa, BIIH. O].; / — ycepeaHeHa TpoMboeracTorpama 310poBoro J100poBoIbIIs; 2 —
ycepeiHeHa TpoMOoenacTorpamMma XBOporo Ha pak eHI0METPist

CTAHOBUTH HEOE3MEKY PO3BUTKY TPOMOOEMOOIIUHNX YCKIIAIHEHD, 4 TAKOXK JIOKAJIbHUX 1
TeHEepalli30BaHUX PO3IIAAiB MIKPOITUPKYJISIIIi.

3. O1xe, HEOOXITHO BpaxOBYBaTH IIEpeBary MPOIIECiB TPOMOOYTBOPEHHS HaI ITPOIIe-
camu (piOpUHOI3Y Y JTAaHOTO KOHTHHTEHTY XBOPHUX 1 PO3IMIHIOBATH aKTHBAIIIO arperartii
TPOMOOIIUTIB K JOAATKOBUH (hakTOp, KU Oepe ydacThb y 3a0e3MeUeHHI MeXaHI3MIB Ti-
TIePKOaTyJIAIIii.

4. BpaxoByrouM 3MiHH B yCIX JIJAHKaX CUCTEMHU T€MOCTa3y, sIKi HaM JIeMOHCTPYIOTh T10-
ka3sauku HITTETD, MokeMO peKOMEHAYBaTH BUKOPHUCTAHHS aHTUKOATYJISTHTHOI Teparii
y TaHOi KaTeropii XBOPUX SK OJHH 13 KOMIIOHCHTIB IepeaoIeparliifHol MiArOTOBKH.

KurouoBi citoBa: pak eHIoMeTpisl, TPOMOOYTBOPEHHSI, TEMOCTA3.
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Case Reports
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. Konbkos, O. Tapan, T. Jlo6acToBa

VUMILIEMEHTALIUSI HOBOI'O AJITOPUTMA JIEYEHUS TSKEJION
IMPESKJIIAMIICUU (KIIMHUYECKUI CITYYAI)

[IpeaknamMmcus sSBISETCS MOTEHIUAIBHO CEPbE3HBIM OCIOKHEHHEM OepeMeHHO-
CTH C IPOT'PECCUPYIONIEH TeHIeHIIEH U MPUIMHON 9-26 % MaTepUHCKON CMEPTHO-
CTH, 3HAYUTEIBHON YaCTH IPEXKIEBPEMEHHBIX POJIOB, & TAKKE MATEPUHCKON 1 HEO-
HaTaIbHOM 3a0071€BaEMOCTH.

MBI IPUBOIUM CITyudail ¢ Cepbe3HBIMH OCIIOKHEHUSIMU BO BpeMsi 6epeMEHHOCTH
U3-3a TSDKEIIOM MPEeIKIAMIICHH, KOTOPBIN 3aKOHYMIICS CMEPThIO narueHTk. Heemor-
PSl Ha CBOEBPEMEHHYIO IMArHOCTUKY M JICUSHHUE, TALMEHTKA yMepia yepes 62 4 rmocie
POJIOB IyTeM KecapeBa cedeHus. PaHHee BbISBIICHHE, ONTUMAJIbHAS TPODUIAKTH-
ka u anroput™ “CALM DOWN” nelicTBUIf MEIMITMHCKOTO MEpCOHANIa B CITydae
TSDKEJION MPEesKIaMIICM Ha BCEX YPOBHSIX 3APABOOXPAHEHUSI HEOOXOAUMBI IS JTyd-
[IMX MAaTEPUHCKUX U MIEPUHATAIIBHBIX PE3yJIbTATOB.

MpbI HajzieeMcs, UTO Halll KIIMHUYECKHH cltyyail cienaer 6osee MOHATHBIMU KOH-
KpEeTHBIE ACIEKThl HEOTJIOKHOM NmoMomu B akymieperse. Kak u Bo Beex KiIMHUYe-
CKHX CIIyJasiX, CyIIeCTBYET PSi MOAX0A0B, KOTOPBIE MOTYT OBITH MCIIOIb30BAHBI,
HU OJIMH MOAXOJI B KOHKPETHOM CIIydae He SIBIsIeTCs 0000IAI0ImUM.

KiroueBsie cioBa: Tspkenas npeskinamicus, anroputm “CALM DOWN?”, ko-
MaHAHas paboTa, OTEK JIETKHUX.
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D. Konkov, O. Taran, T. Lobastova

THE IMPLEMENTATION OF NEW ALGORITHM OF THE MANAGE-
MENT OF SEVERE PRE-ECLAMPSIA (CLINICAL CASE REPORT)

Pre-eclampsia is a potentially serious complication of pregnancy with increas-
ing significance worldwide. Pre-eclampsia is the cause of 9-26% of global maternal
mortality and a significant proportion of preterm delivery, and maternal and neo-
natal morbidity.
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We present the case, which has had serious complications during pregnancy due
to severe pre-eclampsia, and that ended with the death of the patient. Despite the
management with the timely diagnosis and therapy, patient died 62 hours after cae-
sarean delivery. Early detection, optimal prevention, and algorithm “CALM
DOWN?” of medical personnel actions of severe PE at all levels of health care are
required for better maternal as well as perinatal outcome.

We hope our clinical case will complement the understanding of specific areas
of obstetric emergency care. As in all clinical cases there are often a number of
approaches that can be taken and the way each case is ultimately managed, does
not necessarily represent the only management strategy.

Key words: severe pre-eclampsia, algorithm “CALM DOWN?”, teamwork, pul-
monary edema.

The pre-eclampsia (PE) is defined as the presence of a systolic blood pressure (SBP)
greater than or equal to 140 mm Hg or a diastolic blood pressure (DBP) greater than
or equal to 90 mm Hg or higher, on two occasions at least 4 hours apart in a previous-
ly normotensive patient, or an SBP greater than or equal to 160 mm Hg or a DBP
greater than or equal to 110 mm Hg or higher [7]. In addition to the blood pressure
criteria, proteinuria of greater than or equal to 0.3 grams in a 24-hour urine specimen,
a albumin (mg/dL)/creatinine (mg/dL) ratio of 0.3 or higher, or a urine dipstick pro-
tein of 1+ (if a quantitative measurement is unavailable) is required to diagnose preec-
lampsia [7].

The incidences of PE are 5 to 14% of all pregnancies in the world, contributes to 15%
of preterm deliveries, and between 9% and 26% of maternal deaths worldwide, while se-
vere PE can develop to about 25 percent of all cases of preeclampsia. Severe pre-eclamp-
sia may lead to liver and renal failure, disseminated intravascular coagulopathy (DIC),
and central nervous system (CNS) abnormalities. In world, preeclampsia and eclampsia
is responsible for approximately 14 percent of maternal deaths per year (50,000-75,000)
[10]. According to WHO the incidence is 7 times greater in developing countries com-
pared to developed countries. PE is a risk to health not only in the immediate peripar-
tum period — women who have suffered from preeclampsia are at increased risk of car-
diovascular disease throughout life, and children born from pregnancies affected by PE
are more likely to suffer from metabolic syndrome, cardiovascular disease, and hyper-
tension at earlier ages [6; 8; 14].

The main problem is the systematization in the provision of emergency care by medi-
cal personnel with severe preeclampsia. It is the coordinated teamwork of the personnel
of the medical institution/department that should become the guarantee of the optimali-
ty of medical care for severe preeclampsia. Optimizing management of PE is a major
step toward improving population health worldwide.

We would like to present the clinical case of inadequate clinical management of a
severe PE, which has had serious complications and that ended with the death of the
patient.

Material and methods

Mrs. S. is a previously well 35-year-old woman, gravida 1 para 0, with 28 weeks’ ges-
tation. She reported a severe headaches, abdominal pain, and facial, hand and bilateral
lower limb edema, she was admitted to the district hospital secondary to elevated blood
pressure of 220/110 mm Hg. The facial, hand and bilateral lower limb edema started 2
weeks before. The headaches had occurred in the past six hours and were worse when
lying down.
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Mrs. S. is a primagravida. Patient had her menarche at 17 years of age, her menses
were irregular ranging from 28 to 40 days. She was never on the oral contraceptive pill
or on any other formulation of contraception. She hadn’t a history of infertility. Her last
menstrual period was 28 weeks ago. Mrs. KG did not have any problems during the first
trimester. The first visit in antenatal clinic was at term 24 weeks of gestational age. Data
from the history show that the patient was low risk factors for preeclampsia (family his-
tory of early-onset cardiovascular disease, first ongoing pregnancy). The assessments us-
ing abdominal imaging (ultrasound/CT scan) and hematology profiles during the second
trimester showed no abnormality. All routine investigations (complete blood count; Syph-
ilis, Hepatitis B and C, HIV screen, blood glucose) were reported within the normal ranges,
also. Her blood group was B Rhesus positive.

At the admission department, she had a blood pressure of 280/120 mm Hg; pulse of
105 beats per minute, oxygen saturation was 95, respiratory rates — 20 per minute. Fe-
tal heart beats — 118 per minute. Skin and mucous membranes were pale and dry. On
auscultation, the chest was clear. There was adequate air entry on both sides of the chest
without any crackles. On abdominal examination, the abdomen was distended compati-
ble with pregnancy. The fetus was palpable in a longitudinal lie and the presentation was
cephalic. No pain was elicited in the right upper quadrant and epigastric region. A fa-
cial, hand and bilateral lower limb edema were noted. From the neurological examina-
tion, the patient was noted to have hyperreflexia with sustained clonus which was most
marked in the knee jerk on both sides. The diagnosis of severe preeclampsia was sup-
ported.

Initial antihypertensive therapy was started from nifedipine — 10 mg, 25% magnesi-
um sulphate given as a 4 g loading dose (diluted in normal saline — 20 minutes), and
oxygen by the mask.

Laboratory assessment on admission showed normal levels of liver enzymes and plate-
lets, and urinalysis with +2 proteinuria, hemoglobin was normal. Coagulation profile
was normal too. Abdominal ultrasound showed oligohydramnios and a healthy fetus
with an estimated fetal weight at the 25th percentile.

In 20 minutes blood pressure of 260/110 mm Hg; pulse of 110 beats per minute, oxy-
gen saturation was 97, respiratory rates — 22 per minute. Fetal heart beats — 112 per
minute.

Antihypertensive medication as bolus dose of urapidil was given 25 mg (5 ml) i/v dur-
ing 5 minutes. Magnesium sulphate (25%) given as a 7.5 g in (supporting dose 2 g/h).
Donation of oxygen was prolong.

In 10 minutes blood pressure of 200/100 mm Hg; pulse of 110 beats per minute, oxy-
gen saturation was 97, respiratory rates — 22 per minute. Fetal heart beats — 132 per
minute. Urapidil was 25 mg (5 ml) i/v repeat during 5 minutes. Magnesium sulphate (25%)
given as a 7.5 g in (supporting dose 2 g/h) was prolong. Donation of oxygen was pro-
long.

In 10 minutes blood pressure of 140/100 mm Hg; pulse of 90 beats per minute, oxy-
gen saturation was 96, respiratory rates — 20 per minute. Fetal heart beats — 132 per
minute. It followed by a continuous infusion of urapidil and her BP started to stabilise
and her diastolic fallen to 100 mm Hg.

Patient was transferred to intensive care unit, where she was intubated and connected
to the respiratory apparatus. Laboratory assessment was showed normal levels of liver
enzymes and platelets, coagulation profile was normal, total protein — 52 g/L, urinaly-
sis with +2 proteinuria. The cardiotocogram done was normal. Ophthalmologic assess-
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ment showed macular edema and hypertensive retinopathy. She was given dexametha-
sone to accelerate fetal lung maturation. The ultimate diagnosis: The first pregnancy 28
weeks’ gestation, severe preeclampsia.

After stabilization of vital parameters for one hour, it was decided about cesarean
delivery after a written consent of the patient. A Pfannenstiel incision was made and a
female fetus was delivered weighing 775 grams with APGAR score of 3 in the first
minute and 7 in the fifth minute. The patient was treated with supplementary oxygen,
crystalloid, antibiotics, H,-blockers, LMWH, frozen plasma, diuretic, analgesic, anti-
hypertensive and magnesium sulphate under monitoring of cardiologist, and anaesthe-
siologist.

In 2 days of treatment in intensive care unit, the patient’s condition was nonstable.
Blood pressure was 140—-160/100-110 mm Hg; pulse of 80-110 beats per minute, oxygen
saturation was 94, respiratory rates — 24 per minute. After consultations with a cardiol-
ogist, anesthesiologist and pulmonologist were suspected hemorrhagic stroke. DIC, and
pulmonary edema, and therefore patient was shifted to the intensive care unit in the Vin-
nitsa Regional Clinical Hospital.

In 8 hours after transfer, patient’s condition rapidly deteriorated. Despite the resusci-
tation measures taken, it unfortunately ended up in her death after 62 hours of cesarean
delivery postpartum.

Discussion

PE is a major cause of maternal mortality throughout the world with 60,000 mater-
nal deaths attributed to hypertensive disorders of pregnancy. PE also results in fetal mor-
bidity due to prematurity and fetal growth restriction. The precise etiology of PE remains
an enigma with multiple theories including a combination of environmental, immuno-
logical and genetic factors. The conventional and leading hypotheses for the initial insult
in PE is inadequate trophoblast invasion which is thought to result in incomplete remod-
elling of uterine spiral arteries leading to placental ischaemia, hypoxia and thus oxida-
tive stress. The significant heterogeneity observed in pre-eclampsia cannot be solely ex-
plained by the placental model alone. Herein we critically evaluate the clinical (risk fac-
tors, placental blood flow and biomarkers) and pathological (genetic, molecular, histo-
logical) correlates for PE. Furthermore, we discuss the role played by the (dysfunctional)
maternal cardiovascular system in the etiology of PE [15].

The early detection/diagnosis and appropriate management is extremely important in
patients with preeclampsia, for better maternal as well as perinatal outcome. Early onset
and late onset preeclampia have different implications for fetuses and neonates, with peri-
natal mortality rising about 10-fold higher on early onset, and doubling in late-onset.
Early onset preeclampsia is a severe pregnancy complication characterized by elevated
blood pressure, metabolic and inflammatory changes leading to generalized endothelial
dysfunction and end-organ damage due to vascular disorders. Early onset preeclampsia
is a potentially life-threatening disease for both mother and baby [13; 14]. Early onset
preeclampsia is the most severe clinical variant of disease occurring 5-20% of all cases of
preeclampsia and is associated with impaired fetal growth, fetal pathology and uterine
blood circulation, small size of the placenta, preterm delivery, neonatal morbidity and
mortality. Early onset preeclampsia developments are associated with impaired tropho-
blast invasion, complete transformation of the uterine spiral artery, immune maladapta-
tion and increased markers of endothelial dysfunction. Preeclampsia late onset is about
75-80% of all cases of preeclampsia, which are associated with maternal morbidity (meta-
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bolic syndrome, impaired glucose tolerance, obesity, dyslipidemia, chronic hypertension),
normal birth weight and normal placental volume [13].

Women at increased risk of pre-eclampsia are recommended to take calcium supple-
mentation (1-2.5 g/d) if they have low calcium intake by three guidelines. Five guidelines
recommended low-dose aspirin (75-150 mg/d) with initiation in early pregnancy, and three
guidelines recommend that it continue until delivery. In women identified as at increased
risk of pre-eclampsia based on clinical characteristics, low-dose aspirin results in a small
decrease in pre-eclampsia (RR 0.75, 95% CI 0.66-0.85; 18 trials; 4121 women for this
outcome), preterm delivery < 37 weeks’ gestation (RR 0.89, 95% CI 0.81-0.97; 12 32%;
10 trials, 3252 women for this outcome), perinatal death (RR 0.69, 95% CI 0.53-0.9; 17
trials, 4443 women for this outcome) (40 trials, 33,098 women overall), and intrauterine
growth restriction (RR 0.80, 95% CI 0.65-0.99; 12 36.9%, 13 trials, 12,504 women for
this outcome). There is low level evidence that low-dose aspirin may help to prevent pre-
eclampsia (RR 0.67, 95% CI 0.48-0.94; 5 trials, 898 women) in multiple gestations. The
ASPRE trial is doing so for aspirin (150 mg/d at bedtime) started in the first-trimester in
women identified as being at increased risk. Aspirin does not increase or decrease mis-
carriage risk. There is no evidence of short- or long-term adverse effects on the mother
or newborn. Who should receive aspirin, in what dose, and when are unclear. Subgroup
analyses in meta-analyses suggest a number of important considerations. First, aspirin is
more effective in decreasing pre-eclampsia among women at high risk (NNT 19, 95% CI
13-34) compared with those at moderate risk (NNT 119, 95% CI 73-333), though a recent
meta-analysis did not show any effect of preconceptionally started aspirin in reducing hy-
pertensive pregnancy complications in IVF women. Second, aspirin may be more effective
at decreasing the following outcomes when it is initiated before 16 weeks’ gestation (opti-
mal after 12 weeks’ gestation): severe pre-eclampsia, preterm pre-eclampsia, preterm deliv-
ery, perinatal death and SGA infants. Preconception-initiated low-dose aspirin was associ-
ated with the outcome of higher live birth rates in women with a single documented loss at
less than 20 weeks’ gestation during the previous year [1; 11; 14].

All clinical guidelines recommends antihypertensive treatment for pregnant women
with blood pressure more than or equal to 160 mm Hg systolic or 110 mm Hg diastolic.
Severe hypertension requiring urgent treatment is defined as a systolic blood pressure
greater than or equal to 170 mm Hg with or without diastolic blood pressure greater
than or equal to 110 mm Hg. This represents a level of blood pressure above which the risk
of maternal morbidity and mortality is increased. This degree of hypertension requires ur-
gent assessment and management. Increasing evidence exists that cerebral perfusion pres-
sure is altered in pregnant women making them more susceptible to cerebral haemorrhage,
posterior reversible encephalopathy syndrome and hypertensive encephalopathy [8].

Preeclampsia with severe features is defined as the presence of one of the following
symptoms or signs in the presence of preeclampsia [7]:

SBP of 160 mm Hg or higher or DBP of 110 mm Hg or higher, on two occasions at
least 4 hours apart while the patient is on bed rest (unless antihypertensive therapy has
previously been initiated).

Impaired hepatic function as indicated by abnormally elevated blood concentrations
of liver enzymes (to double the normal concentration), severe persistent upper quadrant
or epigastric pain that does not respond to pharmacotherapy and is not accounted for
by alternative diagnoses, or both.

Progressive renal insufficiency (serum creatinine concentration > 1.1 mg/dL or a doub-
ling of the serum creatinine concentration in the absence of other renal disease);
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New onset cerebral or visual disturbances;

Pulmonary edema;

Thrombocytopenia (platelet count < 100,000/mL).

In a patient with new-onset hypertension without proteinuria, the new onset of any
of the following is diagnostic of preeclampsia:

Platelet count below 100,000/mL;

Serum creatinine level above 1.1 mg/dL or doubling of serum creatinine in the ab-
sence of other renal disease;

Liver transaminase levels at least twice the normal concentrations;

Pulmonary edema;

Cerebral or visual symptoms.

Edema is not included in the diagnostic features of preeclampsia. It is a common fea-
ture of normal pregnancy and severe preeclampsia may be present in the absence of any
edema. Nevertheless rapid development of generalised edema should alert the clinician
to screen for preeclampsia [14].

Accurate blood pressure measurement is important as the level of blood pressure may
result in changes in clinical management [3]. The woman should be seated comfortably
with her legs resting on a flat surface and her arm resting at the level of her heart. The
woman should not talk, read, look at her phone/computer, or watch television. The wom-
an’s arm should be resting at the level of her heart. This may require use of a pillow.
Supine posture should be avoided because of the supine hypotension syndrome. The var-
iation in blood pressure between arms is usually less than 10 mm Hg, with 8% and 2% of
pregnant women having an inter-arm difference of at least 10 mm Hg for systolic and
diastolic blood pressure, respectively. The systolic blood pressure is accepted as the first
sound heard (K1) and the diastolic blood pressure the disappearance of sounds com-
pletely (K5). Where K5 is absent, K4 (muffling) should be accepted [6; 14].

The measurement and interpretation of proteinuria in hypertensive disorders of preg-
nancy has been recently reviewed. Dipstick testing is not accurate to confirm or exclude
significant proteinuria (= 300 mg/24 hours): sensitivities of 22-82% have been reported.
This is improved slightly with automated dipstick testing but even this will miss more
than half the patients with significant proteinuria. The presence of 2+ or 3+ proteinuria
or repeated +1 dipstick testing increases both sensitivity and specificity and, therefore,
should be assumed to represent significant proteinuria until proven otherwise by con-
firmatory tests. Twenty four hour urine protein has been the historic gold standard for
quantifying proteinuria in pregnancy although its accuracy is affected by numerous fac-
tors such as adequacy and accuracy of collection and variations in protein excretion. A
spot urine protein/creatinine cut-off level of 30 mg/mmol equates to a 24-h urine protein
> 300 mg per day and at this level has adequate sensitivity and specificity to be used as a
‘rule out’ value below which true proteinuria is unlikely to be present. This is the recom-
mended method and cut-off for diagnosing proteinuria in pregnancy. Proteinuria testing
does not need to be repeated once significant proteinuria of preeclampsia has been con-
firmed. [6; 8].

In the WHO Prevention and Treatment of Pre-eclampsia and Eclampsia recommen-
dations, antihypertensive treatment of severe hypertension during pregnancy was strongly
recommended. This seems very reasonable despite the fact that the quality of evidence
on which the recommendation was based was graded as ‘very low’. First, there are no
relevant placebo-controlled randomised controlled trials that prove that women ran-
domised to antihypertensive therapy more frequently have their blood pressure lowered
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compared with those randomised to placebo; however, such randomised controlled trials
would be unethical and will never be done. Second, severe systolic hypertension is a in-
dependent risk marker for stroke in pregnancy. Third, an individual short-acting antihy-
pertensive agent is successful at lowering maternal blood pressure in at least 80% of wom-
en, based on randomised controlled trials of one antihypertensive drug versus another
(as discussed below). Finally, a recent report of the Confidential Enquiries into Mater-
nal Deaths in the UK that covered the hypertensive disorders of pregnancy (2005-2008)
identified the failure to treat the severe (particularly systolic) hypertension of pre-eclampsia
as the single most serious failing in the clinical care of the women who died. It is of note
that concerted efforts in the UK to address treatment of severe hypertension have been
associated with a fall in the contribution of the hypertensive disorders of pregnancy to
maternal mortality, based on 2009-2012 data. Similarly, in South Africa that has a legis-
lated Confidential Enquiries into Maternal Deaths process, maternal deaths owing to
complications of hypertension have featured prominently, and recommendations for an-
tihypertensive therapy have been associated with a reduction of deaths in this category.
In deciding on the need for treatment and the urgency with which blood pressure should
be lowered, both the absolute level of blood pressure (i. €., severe or non-severe) and the
rate with which it has risen should be considered. Experimental evidence from cats sug-
gests that an abrupt (versus step-wise) increase in blood pressure is associated with more
permeability of the cerebral vessels, taken as a measure of vascular injury. Presumably,
abrupt increases in intraluminal pressure may result in mechanical distension of the cere-
bral vessel wall which may adapt better to gradual or step-wise increases. Women with a
hypertensive ‘urgency’ (i. e., acute rise in blood pressure that is not associated with end-
organ dysfunction) may be treated with oral antihypertensive agents that have peak drug
effects in 1-2 hours (e. g., oral labetalol), recognising that gastric emptying may be delayed
or unreliable among women in active labour. Choice of agents is discussed below [14].

There is a general appreciation that the goal of antihypertensive therapy for severe
hypertension is not normalisation of blood pressure, but rather, lowering of blood pres-
sure to a non-severe level of hypertension that decreases the risk of stroke. Also, there is
recognition that lowering of blood pressure, even to levels that remain outside the hyper-
tensive range has the potential to precipitate fetal distress and fetal heart rate monitor-
ing (FHR) monitoring is advised. Based on extrapolation of the approach outside preg-
nancy, hypertensive emergencies should be treated with short-acting antihypertensive
agents and an arterial line when possible aimed at lowering mean arterial blood pressure
by no more than 25% over minutes to hours; this is equivalent to taking a blood pressure
of 220/130 mm Hg to 165/98 over 1-2 hours, and then further lowering blood pressure
below 160/100 mm Hg over the next 2 hours [4].

Sudden and severe increases in blood pressure may be the presenting feature of hy-
pertensive disease in pregnancy, intrapartum or in the postnatal period. Blood pressure
greater than or equal to 160 mm Hg systolic or 100 mm Hg diastolic constitute severe
hypertension requiring urgent treatment (Table 1).

Whilst there is no controlled trial to determine how long severe hypertension may be
left untreated, it is recommended that treatment be administered promptly aiming for a
gradual and sustained lowering of blood pressure. Most guidelines recommend a blood
pressure goal of < 160/110 mm Hg (SOGC, ACOG, QLD), but a goal of < 150/80—
100 mm Hg is recommended in the UK (NICE), < 160/100 mm Hg in Australasia (SO-
MANZ), and ACOG makes a specific recommendation for women with chronic hyper-
tension for whom blood pressure should be < 160/105 mm Hg [14].
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There is concern that a precipitous fall in blood pressure after antihypertensive treat-
ment, particularly intravenous hydralazine, may impair placental perfusion resulting in
fetal distress. The medication available in Germany, nifedipine and urapidil, can both be
used without preference for the initial treatment of severe hypertension. However, the
off-label use of nifedipine and urapidil must be observed [12]. Alternative antihyperten-
sive medications include a nitroglycerin infusion, oral clonidine, or postpartum, oral cap-
topril. Sodium nitroprusside should be reserved for extreme emergencies and used for
the shortest amount of time possible because of concerns about cyanide and thiocyanate
toxicity in the woman and fetus or newborn, and increased intracranial pressure with
potential worsening of cerebral edema in the woman. Once the hypertensive emergency
is treated, a complete and detailed evaluation of maternal and fetal well-being is needed
with consideration of, among many issues, the need for subsequent pharmacotherapy
and the appropriate timing of delivery [5]. Atenolol and prazosin are not recommended
prior to delivery. Magnesium sulphate is not recommended solely as an antihypertensive
agent. Continuous CTG monitoring should be considered in these situations, particular-
ly when there is evidence of existing fetal compromise. However, fetal distress as a result
of such treatment is rare [6].

Magnesium sulphate (MgSO,) is listed on the WHO Model List of Essential Medi-
cines (2015) for treatment of severe pre-eclampsia. The treatment of choice for the pre-
vention of eclampsia is the intravenous administration of magnesium sulphate which is
indicated in severe preeclampsia, especially where there are central nervous system symp-
toms, as a significant reduction in the risk if eclampsia can be achieved with magnesium
sulphate. Intravenous therapy is with a loading dose of 4 g of diluted magnesium sul-
phate (in 50 ml) administered over 10-15 min via syringe driver or short infusion and
continued with a maintenance dose of 1 g/h [5; 6; 14].

Multiple guidelines recommend against plasma volume expansion (SOGC, NICE,
SOMANZ). Fluid restriction in pre-eclampsia is recommended by two guidelines (SOGC,
NICE), one of which recommends administration of no more than 60-80 mL/h of IV
fluids (NICE). Although maternal plasma volume is often reduced in women with preec-
lampsia, there is no maternal or fetal benefit to maintenance fluid therapy. The choice
between colloid and crystalloid remains controversial as previous trials generally excluded
pregnant women. Fluid should not be routinely administered to treat oliguria (< 15 mL/hr
for 6 consecutive hours). Administration of fluid at a rate greater than normal require-
ments should only be considered for:

1. Women with severe preeclampsia immediately prior to regional anaesthesia or im-
mediate delivery: 250 mL bolus.

2. Initial management in women with oliguria where there is a suspected or confirmed
deficit in intravascular volume: 300 mL challenge, repeat with careful assessment.

As vascular permeability is increased in women with preeclampsia, administration of large
volumes of intravenous fluid before or after delivery may cause pulmonary edema and wors-
en peripheral edema. This tendency is further aggravated by hypoalbuminemia. Appropriate
blood product replacement is necessary when there has been haemorrhage, as in cases of pla-
cental abruption. Post-partum oliguria is a regular accompaniment of preeclampsia and care
must be taken to avoid its’ overtreatment. Persistent oliguria beyond 24 hours post-partum
with rising plasma creatinine suggests the possibility of post partum renal failure. There is no
evidence that fluid manipulation is able to prevent this rare complication [8].

Monitoring in a high dependency care unit is ideal for these cases because of the risk
of pulmonary edema as mentioned above. Invasive monitoring should only be consid-
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ered when there is developing renal failure or pulmonary edema. In view of the reduced
plasma volume in most women with preeclampsia, diuretics should not be used in the
absence of pulmonary edema.

Delivery is the only intervention that initiates resolution of preeclampsia, and women
with gestational hypertension or pre-existing hypertension may develop preeclampsia.
Consultation with an obstetrician is mandatory in women with severe preeclampsia. There
is general consensus that women with pre-eclampsia should be delivered if pre-eclampsia
is ‘severe’ or gestational age is either prior to fetal viability (WHO, ACOG, SOGC, SO-
MANZ 2014) or term (NICE, WHO, ACOG, SOGC, SOMANZ 2014). Definitions of
severe pre-eclampsia vary, but none of the guidelines that have gestational age < 34 weeks
as a severity criterion indicate that women at < 34 weeks with pre-eclampsia must be
delivered (WHO, ASH 2008, AOM 2012). It should be noted that of 14 guidelines, only
four indicate that ‘heavy proteinuria’ is a pre-eclampsia severity criterion; if applied strict-
ly, it would mean that women with pre-eclampsia and heavy proteinuria should be deliv-
ered (WHO, ASH 2008, NVOG 2011, AOM 2012). There is consensus that women with
pre-eclampsia should be considered for expectant management if they are at a gestation-
al age associated with fetal viability and < 34 weeks (WHO, NICE, ACOG, SOGC, SO-
MANZ 2014) [14].

All women with severe preeclampsia should be delivered immediately (either vaginal-
ly or by Caesarean), regardless of gestational age. For women with non-severe preec-
lampsia complicated by hemolysis, elevated liver enzymes, low platelets syndrome at 24+0
to 34+6 weeks’ gestation, consider delaying delivery long enough to administer antena-
tal corticosteroids for acceleration of fetal pulmonary maturity if there is temporary im-
provement in maternal laboratory testing. For women with any hypertensive disorder of
pregnancy, vaginal delivery should be considered unless a Caesarean delivery is required
for the usual obstetric indications [6].

The anaesthesiologist should be informed when a woman with preeclampsia is admit-
ted to the delivery suite. Early insertion of an epidural catheter (in the absence of con-
traindications) is recommended for control of labour pain. In the absence of contraindi-
cations, all of the following are acceptable methods of anaesthesia for women undergo-
ing Caesarean delivery: epidural, spinal, combined spinal-epidural, and general anaes-
thesia. A routine fixed intravenous fluid bolus should not be administered prior to neu-
raxialanaesthesia. Central venous pressure monitoring is not routinely recommended, and
if a central venous catheter is inserted, it should be used to monitor trends and not abso-
lute values. Pulmonary artery catheterization is not recommended unless there is a spe-
cific associated indication, and then only in an intensive care unit setting [6].

Blood pressure should be measured during the time of peak postpartum blood pres-
sure, at days 3 to 6 after delivery. Women with postpartum hypertension should be eval-
uated for preeclampsia (either arising de novo or worsening from the antenatal period).
Consideration should be given to continuing antihypertensive therapy postpartum, par-
ticularly in women with antenatal preeclampsia and those who delivered preterm. Severe
postpartum hypertension must be treated with antihypertensive therapy to keep systolic
blood pressure < 160 mm Hg and diastolic blood pressure < 110 mm Hg. In women with-
out co-morbidities, antihypertensive therapy should be considered to treat non-severe
postpartum hypertension to keep blood pressure < 140/90 mm Hg. Women with co-mor-
bidities other than pre-gestational diabetes mellitus should be treated to keep blood pressure
< 140/90 mm Hg. Antihypertensive agents generally acceptable for use in breastfeeding in-
clude the following: nifedipine XL, labetalol, methyldopa, captopril, and enalapril [6; 14].
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The occurrence of acute pulmonary edema in a hypertensive pregnant or recently preg-
nant woman is a medical emergency and should trigger an emergency response. Treatment
aimed at rapidly assembling an experienced team of staff. Further deterioration may oc-
cur, leading to cardiac arrest, and staff should be prepared to institute advanced life sup-
port and consider peri-mortem caesarean section. Transthoracic echocardiography can as-
sist in differentiating a low cardiac output from a high cardiac output state, as well as ex-
clude other important causes of acute pulmonary edema. Despite the risks of aspiration,
non-invasive ventilation should be tried as the initial technique before tracheal intubation,
as it provides increased inspired oxygen concentration, displaces fluid from the alveoli into
the pulmonary and subsequently systemic circulation, decreases the work of breathing, and
decreases the need for tracheal intubation. The use of non-invasive ventilation also avoids
the complications associated with tracheal intubation in pregnant or recently pregnant wom-
en who are hypertensive, such as intracerebral haemorrhage. Mechanical ventilation strat-
egies incorporating the known cardiorespiratory and metabolic changes of pregnancy need
to be considered when ventilating the lungs of a pregnant or recently pregnant woman, as
well as the lung protective strategies of low tidal volumes and low peak pressures. Avoid-
ance of aortocaval compression is essential. Urgent reduction of critically high blood pres-
sure with an intravenous antihypertensive agent is necessary. Nitroglycerin (glyceryl trini-
trate) is recommended as the drug of choice in pre-eclampsia associated with pulmo-
nary edema. Reduction in systolic and diastolic blood pressure should occur at a rate
of approximately 30 mm Hg over 3—5 min followed by slower reductions to blood pres-
sures of approximately 140/90 mm Hg. Intravenous furosemide (bolus 20-40 mg over
2 min) is used to promote venodilation and diuresis, with repeated doses of 40-60 mg
after approximately 30 min if there is an inadequate diuretic response (maximum dose
120 mg. h-1) [2].

New tools for early detection, prevention, and management of preeclampsia have the
potential to revolutionize practice in the coming years. The purpose of clinical imple-
mentation of the new algorithm of the management of severe pre-eclampsia (CALM
DOWN) for medical personnel will to reduce maternal and perinatal mortality as a re-
sult of complex teamwork (Table 2).

Our algorithm for the actions of medical personnel “CALM DOWN” in the cases of
severe pre-eclampsia, offers to systematize and optimize the participation of each mem-
ber of the team in the provision of emergency care [9]. The sequence of actions also de-
pends on the number of medical staff in various health care facilities. That is why the
indicated CALM DOWN algorithm should be implemented in clinical practice based on
the peculiarities of the specifics of work, resources, functioning and localization of the
maternity facilities when forming the route of the patient.

Conclusion

The clinical case report of patient who presented with 28 weeks of pregnancy, head-
ache, and epigastric pain to our district hospital. She developed complications associat-
ed with severe pre-eclampsia and unfortunately ended up with fatal outcome after 62
hours of cesarean delivery post-partum, despite of timely diagnosis and clinical manage-
ment.

Pre-eclampsia is associated with substantial maternal complications, both acute and
long-term. Early detection, optimal prevention, and algorithm of medical personnel ac-
tions of severe PE at all levels of health care are required for better maternal as well as
perinatal outcome.
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The algorithm of medical personnel actions

in the cases of severe preeclampsia “CALM DOWN” [9]

Table 2

Mnemonic

Definition

Action of personnel

Time, min

C

Calling
for help

Calling on duty doctors, an anesthesio-
logist at the onset of symptoms of severe

1-3

preeclampsia, with fixation of actual time

A Assessment | Check the airway, auscultation of 3-5
the lungs, re-measure blood pressure,
heart rate, assess the oxygen saturation,
fetal heart beats, assess the patient’s

consciousness

L Low blood
pressure

Antihypertensive therapy: nifedipine
10 mg p. o., urapidil 10 mg IV or labeta-
lol 20 mg IV or hydralazine 5 mg IV

M Magnesium 10-15

sulfate

Intravenous therapy is with a loading
dose of 4 g of diluted magnesium
sulphate (in 50 ml)

Pause Evaluate the effectiveness of prescribed
medications. A goal of

< 150-160/90-100 mm Hg is recommended

Decide about further management.
Transfer to the intensive care unit or
operating theatre or delivery room,
depending on gestational age and
patient’ condition

D Decision

o Oliguria Women with severe preeclampsia
immediately prior to regional
anaesthesia or immediate delivery:
250 mL bolus. Fluid restriction in
pre-eclampsia is recommended

no more than 60-80 mL/h of IV fluids

Monitor fetal well-being with NST and
ultrasonographic assessment

w Fetal Well
being

N ParturitioN

10-30

All women with severe pre-eclampsia
or eclampsia should be delivered within
24 hours, regardless of gestational age

Consent. We had obtained the necessary consent from the patient' relative in case his-
tory for use of data pertaining to his case in this study.

Conflict of interest: None declared.

Ethical approval: The study was approved by the Ethics Committee of the Vinnytsya
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KuarouoBi ciioBa: Tsokka npeeknamicis, aaroputm “CALM DOWN?”, komanaHa
poboTa, HaOpsIK JIETeHb.
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I'ennanuii CeBepun

JIUATHOCTUYECKHUE KPUTEPUU ITOCJTEONEPALIMOHHOI KOT-
HUTUBHOM JUC®YHKIWHN: OB30P JIUTEPATYPBI

Beenenue. [Tocneoneparmonnas koruutuHas auchyukuus (POCD) xapakTe-
pu3yeTcst yXyIIeHHeM KOTHUTUBHBIX QyHKINH (0OyueHne, NaMsTh, KOHIEHTPAIHs
Ha 00BEKTE), KOTOPbhIC MOSIBISIOTCS MOCIE aHECTE3UH M XUPYPrUYeCKUX BMella-
tenscTB (J. Moller et al., 1998) [1]. Bnepseie POCD 06buta omnmcana y IMOXHIIBIX
mroneid B 1955 1. P. Bedford [2]. OcoGeHHOCTh KOTHUTUBHOMN CHCTEMBI 3aKITI0YACTCS B
€e CIIOXKHOCTH, KOTOpast TpeOyeT MHOKECTBA OMPOCHUKOB JIJIsl TOCTAHOBKH TMATHO3a
POCD. [lo HacTosiero BpeMeH! WealibHbIi TeCT WM YHU(UIMPOBAHHAS METOANKA
HCITIOJIb30BAHUSI OTMIPOCHUKOB eIlie He co3aaHbl. TakuM o6pa3om, mpeiaraeMple Orl-
POCHUKH HEOOXOMMO CTAHIAPTU3UPOBATH U OIICHUThH X BAJIUIHOCTh B OTHOILICHUH
POCD c nanpHeNIInM T0Ka3aTeIbCTBOM X 3P (HEKTUBHOCTU U IIPUMEHUMOCTH.

Marepuaiast u Metoabl. COOTBETCTBYIOIIME CTAThU ObLTH HalifeHbl B PubMed
C UCIIOJIB30BAHUEM CJICAYIONIMX KIIIOYEBBIX CIIOB: MOCIEONEPAIIMOHHAS KOTHUTHB-
Hast TUCHYHKIMSL, THATHOCTHYECKIE KPUTEPUU U OlleHKa. J{JIst aHaIu3a ObUIH Mpe-
CTaBJICHBI CTATBH 3a TOCIeaHue 15 neT.

PesyabTatbl. bbuto HaiineHo 296 craTeil, KOTOPbIe COOTBETCTBOBATIN KPUTEPH-
SIM BKJTIOUeHMs], U3 Hux 10 craTelf cranmm mpeaMeToM OKOHYATEIBHOTO aHaJIN3a.
B onyOarKkoBaHHBIX cTaThsX OBbUIO HaiaeHO 24 onpocHuka no ouenke POCD. Ta-
KUM 00pa3oM, B 6 uccienoBanusix [12-14; 16; 18-20] ucnonpzoBack Mini-Mental
State Examination, Grooved pegboard test (preferred hand) u Grooved pegboard
test (non dominant). B st nccnenoBanusax [11; 13-16; 18-20] 6butr mpuMeHEHBI
nBa BorpocHuka (STROOP — Stroop colour word difference test 1 DSST-digit
symbol substitution test). Onpocauk TNM HCMoOIB30BaICs B YeThHIPEX HUCCIeI0BA-
Husx [12-14; 19]. The Visual Verbal Learning test, concept shifting test, letter digit
coding, Digit Span Test Obu 0OHapyKeHbI B Tpex craThsx [11; 13; 15; 18-20].
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B nByx mcciemoBaHUSX MPENCTABICHBI CIEAYIONINE OMPOCHBIC JIUCTHI: Rey’s
auditorial verbal learning test (RAVLT), Rey’s auditorial verbal learning test long-
term memory (RAVLT-LT), verbal fluency test (VFT), visual verbal learning test
(VVL), controlled oral word association test, consortium to establish a registry for
Alzheimer’s [13; 14; 16; 18]. B oxHOM U3 HCCIeI0BaHMI OBLTO MCIIOIB30BAHO BO-
cempb ompocuukoB: Word Learning Task, Auditory Verbal Leaning Test Digit,
Disease verbal fluency-animals, Examen Cognitif par Ordinateur (ECO), Deterio-
ration Cognitive Observee (DECO), Mental Control, Visual retention, Paired-
Associate verbal learning [14; 16; 17; 19]. CornacHo MHEHHUIO pa3IMYHBIX aBTOPOB,
gacrora POCD xonebaercs ot 3,1 1o 52 %.

BoiBoanl. bonbiioe pasnoobpasnue ONMpOCHUKOB, UCIOJIb3YyEMbIX ISl OLEHKH
POCD, npuBOIUT K IBYCMBICIEHHOCTH B €TI0 JUATHOCTHUKE.

KuioueBblie ciioBa: TUCHYHKITHS, KOTHUTHBHBIE (DYHKIIMH, TTOCIIEOTIePAIIMOHHEIE
TUCHYHKITHH.
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DIAGNOSTIC CRITERIA FOR POST-OPERATIVE COGNITIVE DYS-
FUNCTION: LITERATURE REVIEW

Introduction. Postoperative cognitive dysfunction (POCD) is characterized by
deterioration of cognitive performances (learning, memory, focusing) that appears
after anesthesia and surgery, Moller J. et al., 1998 [1]. For the first time, POCD
was described in elderly persons in 1955 by Bedford P [2]. The peculiarity of the
cognitive system is its complexity that requires a large variety of questionnaires in
order to asses POCD. An ideal test or a unification of questionnaires has not been
made yet. Thus, the proposed questionnaires need to be standardized and validated
for POCD assessment with further proof of its utility and applicability.

Material and methods. Relevant articles have been searched in PubMed using the
following key words: postoperative cognitive dysfunction, diagnostic criteria, assess-
ment and evaluation. Articles from the last 15 years have been submitted for analysis.

Results. A number of 296 of articles have been identified, according to inclu-
sion criteria, out of them, 10 articles were subject of final analysis. In the pub-
lished articles, 24 questionnaires regarding POCD assessment were found. There-
by, Mini-Mental State Examination, Grooved pegboard test (preferred hand) and
Grooved pegboard test (non dominant) were used in 6 studies [12-14; 16; 18-20].
Two questionnaires (STROOP — Stroop colour word difference test and DSST-digit
symbol substitution test) were applied in 5 studies [11; 13-16; 18-20]. The TNM
questionnaire was used in 4 researches [12-14; 19]. The Visual Verbal Learning
test, concept shifting test, letter digit coding, Digit Span Test were all identified
in 3 articles [11; 13; 15; 18-20]. Two researches contain the following question-
naires: Rey’s auditorial verbal learning test (RAVLT), Rey’s auditorial verbal
learning test long-term memory (RAVLT-LT), verbal fluency test (VFT), visual
verbal learning test (VVL), controlled oral word association test, consortium to
establish a registry for Alzheimer’s [13; 14; 16; 18]. Eight questionnaires were used
by a single research: Word Learning Task, Auditory Verbal Leaning Test Digit,
Disease verbal fluency-animals, Examen Cognitif par Ordinateur (ECO), Deteri-
oration Cognitive Observee (DECO), Mental Control, Visual retention, Paired-
Associate verbal learning [14; 16; 17; 19]. According to different authors, POCD
varies between 3.1% and 52%.

Conclusions. A big variety of questionnaires used in POCD appreciation leads
to ambiguity in its diagnosis.

Key words: dysfunction, cognitive functions, postoperative dysfunction.
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Introduction

In 1955, for the first time, Betford described POCD in elderly persons [2] and this
way, he started a new direction for research.

POCD is defined as a decline of cognitive functions following surgery at several weeks
or months distance [3]. Incidence of POCD in heart surgery varies between 30% and 80%
during the first postoperative week, being 60% in the following several months [4; 5]. In
major, non-cardiac surgery, POCD has an incidence of 26% at one week distance after
the surgery, being 10% at 3 months after the surgery [6].

Patients that showed signs of POCD at discharge, had higher mortality risks in the
first 3 months of the postoperative period. According to Steinmetz et al., patients that
showed cognitive impairment during 3 postoperative months as well, had higher chances
to die in the first postoperative year (2009) [7].

The mechanism of POCD is not yet known, but neuro-inflammation is blamed to be
one of the causes [8]. There is a variety of other factors that may contribute to the devel-
opment of POCD and can’t be ignored: age, educational level, strokes [6], major surgery
or history of multiple surgeries [9], genetic factors (apoprotein E) etc [10].

POCD was evaluated using batteries of neuro-psychological tests that cover several
areas of cognitive functions such as reading, memorizing, orientation etc. So, the multi-
tude of tests used by different researches raise a lot of questions: is it possible to create a
single test that would reflect all areas of cognitive function? Which would be the ideal
combination between these tests in order to establish POCD?

Unification of these questionnaires and an ideal template has not been created
yet. Thus, the proposed questionnaires need to be validated as a screening method of
POCD.

Material and methods

In order to reach the aim of this study, relevant articles were searched for in PubMed
data base, published in the last 15 years. The following key-words were used: postopera-
tive cognitive dysfunction diagnostic criteria, assessment, evaluation. Only articles writ-
ten in English were selected. Exclusion criteria were: article not available in full-text, lots
of patients less than 100, synthesis articles, methanalysis, restrospective research aticles,
articles based on delirium, research that enrolled patient that underwent neurosurgery,
Parkinson or Alzheimer, research among children, animal studies.

Results

A number of 296 articles were identified and sorted according to inclusion criteria
(Fig. 1). Ten articles were subject of final analysis (Tab. 1).

Results observed during final analysis:

— Number of patients enrolled in the study was ranging from 100 to 997 patients.

— The following diagnostic tools were identified: MMSE (Mini Mental State Ex-
amination), TMT (Trail Making Test or Korean Trail Making Test), RAVLT (Rey’s
Auditorial Verbal Learning Test), RAVLT-LT (Rey’s Auditorial Verbal Learning Test
Long Term Memory), GP/PBT (Grooved pegboard, preferred hand, non dominant),
STROOP (Stroop color word interference test), DST (Digit Span Test), DSST (Digit
Symbol Substitution Test), VFT (Verbal Fluency Test), VVL (Visual Verbal Lean-
ing), ECO (Examen Cognitif par Ordinateur), DECO (Deterioration Cognitive Ob-
servee).
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— As diagnostic tools for POCD a
number of test from 2 to 10 tests were used
per research. In a total number of 10 arti-
cles, 24 questionnaires were used. Thus,
1 questionnaire is present in 6 different

All selected patients
from the past 10 years=296

articles, 3 questionnaires are present in |r S -D-o-n:)t-c:)r_re_sp-o;lg S 1:
5 articles, 1 questionnaire is used in 4 ar- > to the topic=122 \

ticles, 6 questionnaires is stated in 3 arti-
cles, 4 questionnaires is present in 2 arti-

cles and 9 questionnaires were stated — -
1 time each. Publications submitted

to primary analysis=174

— Most of the studies were focused
on cardiac surgery, being used in 6 out A
of 10 articles. Also orthopedic and uro- ettt
logical surgery and invasive procedures  Publications excluded as being

I —
such as coronarography were stated as y irrelevant=164

well. : Less than 100 patients=51

— According to the analyzed studies, 1 Synthesis articles=9
the incidence of POCD ranges between :Articles based on retrospective
3.1% and 52%. 1 studies=7

Discussion  Delirium=14
. . . , , Full text not available
We identified 10 articles that fulfilled | (abstract)=25

the criteria of the proposed aim. A large
variety of diagnostic tools has been found
that included 24 tests, with a mixture of
them in 10 publications. The most common

1 : —

, Brain surgery=17

: Repetitive=21

1 Studies made on children=2

test used for POCD diagnosis was Grooved | Articles written in other .
pegboard test, which reflects visual and :languages other than English=4
motor orientation areas [12-14; 16; 18; 19]. be e e e e e e e e m a
Evaluation of cognitive areas in publica- v

tions is very variable, most of the authors
used different questionnaires, but neverthe-
less not all of them cover all cognitive are-
as. Probably it is impossible to cover all
cognitive areas without exhausting the pa-
tient, due to the fact that testing requires
quite an amount of time.

Most of the studies were made on patients from cardiac surgery [13; 14; 16; 19;
20]. Cardiac surgery is very specific, patients being exposed to a higher risk of em-
bolization or cerebral micro-embolization with thrombi formed due to extracorpore-
al circulation. Thus, patients have a higher risk for POCD. Other surgical fields, such
as: abdominal and urological surgery [18], orthopedic surgery [11; 16; 17] and inva-
sive procedures [17] are less studied. The small number of studies regarding POCD
in other fields other than cardiac surgery suggests that extensive studies are required.

A series of articles were excluded from the final analysis due to a small number of
enrolled patients. Probably these studies need to be made using a statistically relevant
number of patients.

Publications included
in the final analysis=10

Fig. 1. Flow chart of
publication selection
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POCD varied between 3.1% and 52%. The reason of this large range of POCD’s inci-
dence relies in age differences of patients, type and duration of surgery, definition crite-
ria of POCD (1, 2 or 3 questionnaires), way of interpretation of the results (standard
deviationl, 1.5, 2, Z score, RCI).

Karouosi cioBa: tucdyHKINis, KOTHITUBHI QYHKIIIT, micsionepariitai pucdyHkii.
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W3noxensl n3MeHeHus, BHeceHHble American Society of Regional Anesthesia
and Pain Medicine, B mpaktnueckue pekomenganuu 2010 r. mo mpobieme cucTeM-
HOHM TOKCHYHOCTHM MECTHBIX aHecTeTHKOB. OcoOoe BHMMAaHME Y/EIEHO BOIPOCAM
JIUIHUTHOTO CIACEHUS, CPOKAM OIEHKH MPH3HAKOB TOKCUYHOCTH, MpoduiakTuye-
CKO¥1 pOJIM yIIbTPAa3BYKOBOI HABUTALIMH, U3MEHEHUSIM OTHOCUTEIBHO MAaTTEepHA KIIU-
HUYECKUX IPOSBICHUN U OTPAHUYEHHOCTH JAHHBIX O TOKCUYHOCTH IIPU MECTHOM
MHOWIBTPATUBHON aHecTe3nH. B 1omoiHeHne K 3Toif HHPOpMALMU B CTaThe MPHU-
Be/IEHbI PEKOMEH/IAIINH IO TIPEAYTIPEKACHUIO, PACIIO3HABAHUIO U JICUCHUIO CUCTEM-
HO#l TOKCHYHOCTH MECTHBIX AHECTETHKOB.

Kuarouessie ciaoBa: ACPA, cucreMHass TOKCMYHOCTh MECTHBIX aHECTETHU-
KOB, JUIIUJHOE criaceHue, nepudepuueckas 610kaja, NpakKTUIECKUE PEKOMEH-
JaIuu.
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I. L. Basenko, O. S. Suslov, D. S. Volodychev

RECOMMENDATIONS OF THE THIRD CONGRESS OF THE AMERI-
CAN SOCIETY OF REGIONAL ANESTHESIA REGARDING THE SYSTEM-
IC TOXICITY OF LOCAL ANESTHETICS

The following article outlines the changes made by the American Society of Re-
gional Anesthesia and Pain Medicine regarding the 2010 practical recommenda-
tions on local anesthetics systemic toxicity (LAST). Particular attention is paid to
issues of lipid rescue, the terms of the assessment to the signs of toxicity, the pre-
ventive role of ultrasound navigation, changes of the pattern of clinical manifesta-
tions and limited data on toxicity in local infiltrative anesthesia. In addition to this
information, the article provides recommendations for the prevention, recognition
and treatment of local anesthetics systemic toxicity.

Key words: ASRA, local anesthetics systemic toxicity, lipid rescue, peripheral
blocks, practical recommendations.

Ilo HoBoro y crarTi? ¥V 1iii MpOMIDKHIHM MyOmiKaIii MoIaroThCsl OHOBIIEHI 1 y3aralib-
HEHIi HEeIllOJaBHO HAYKOBI JjaHi, 1[0 MOJIMIIYIOTh PO3YMIHHS MEXaHi3MiB, 34 JOTIOMOTOI0
SKUX BiIOYBA€THCS peBEPCisi CHCTEMHOT TOKCHUHOCTI MicuieBux anecteTukiB (CTMA) mi-
MIHAMH €MYJIbCISIMU, Y TOMY YHCII BKJIIOYAE IIBUAKUNA YACTKOBUI PO3BUTOK €(EKTY,
psiMa IHOTPOITHA [Tisi Ta e(heKTH IMICIIsl BBEJCHHS. ABTOPH OPUTIHATIBHOI CTATTI 3a3HaUa-
I0Th, II0 3 MOMEHTY NyOutiKalii noaioHux pekomenaaniit y 2010 p., 3rigHo 3 peecTpamu
CIIA, yacrora CTMA 3Hu3MIACs, X04a MOOUHOKI BUMIAKK U JIOCI TPAILISIOTHCS Y 3a-
rajipHil mpakTuili. CbOroHi 3BITH CTOCOBHO MPOOJIEMATHKU BiOOPaKAIOTh TEHACHIIIT
JIO TI3HBOTO PO3BUTKY KIIIHIYHUX MPOSBIB, IO 3yMOBIIEHO 30UTBIICHHSIM YACTOTH BHKO-
puctanHs ¥Y3-HaBirauii (3MeHIIEHHS BHYTPIITHBOCY IMHHOTO BBEIEHHS ), TEXHIK MICIIEBOI
iHUIbTpalii (CHIOBITbBHEHE CHCTEMHE BCMOKTYBaHHSI) Ta MPOJIOHTOBaHOI 1H(Y3ii Micie-
Bux aHecteTukiB (MA). Husbka maca Tina Ta ciaOKuil pO3BUTOK M’S30BOi TKAHUHH €
J01aTKOBUMU (akTopamu pusuky po3BuTky CTMA. Vce Oinbiua xinbkicte CTMA Bu-
HUKA€ B YMOBAaXx, alleKUX BiJl CTAHAAPTHHUX TOCHITAIBHUX 1 TPH BUKOHAHHI TEXHIK CIle-
1iaJIiCTaM¥ HEAHECTE310JI0TTUHOT0 TTPORIITIO.

BrpydaHHs, 1110 CympOBOKYIOTHCSI BAKOPUCTAHHSAM MA, TPOBOJSATHCS B yCiX cde-
pax MEIUYHOI JISTIBHOCTI Ta BUKOHYIOTBCSI AHECTE310JI0OTaMHU, JIIKAPSIMU 1HIIUX CIie-
LHIJIbHOCTEH, CTOMATOJIOTaMU, a TAKOXK mapamenukamu. CucTeMHa TOKCHYHICTh Mic-
LIEBUX aHECTETUKIB — CePilO3HE YCKIIAHEHHSI, HE3BAXKAIOUM Ha TIOCATHEHHS Y Tpodi-
JIAKTUIIl, TIarHOCTHULI Ta JiikyBaHHI. Lli yCkIaHEHHS MpeaCcTaBjIeH] y IIUPOKOMY JTia-
Ma30Hi1 Bifl IETKUX CY0 €KTUBHUX MPOAPOMATBLHUX CUMIITOMIB JI0 CyJIOM, 3yITUHKH Cep-
ust Ta/abo cmepTi. Sk Oyio 3a3HAYEHO AaBTOPAMM OPUTIHAIIBHOI CTATTI y MOINepeaHii
pemakiii MpakTUYHUX PEKOMEHALIN, «YUCIIEHHA KUTbKICTh (DaKTOPIB BIIUBAE HA IMO-
BIPHICTh BUHMKHEHHS Ta TsDKKicTh nepedbiry CTMA, BkiIouyae y cebe iHIUBIAYalIbHI
0COOIMBOCTI MAIlI€HTA, CYyIPOBIAHUN MPUHOM THIIMX MEIMYHHX IIpernaparis, Micle Ta
TEXHIKY BUKOHAHHS OJIOKa U, CKJIaJl PO3YUHY ISl MICIIEBOI aHecTe3ii, 3arajbHy 103y
BBEJICHOTO MICIIEBOTO aHECTETUKA (€ MOXIIHUM BiJl KOHIEHTpAIlii, TOMHOXEHOI Ha
00’eM PO3UNHY), YaCy Bil MOMEHTY PO3BUTKY 1O MOMEHTY BUSIBJIICHHS T4 aJIeKBATHOCT1
Teparii». 3arajgpHa pinkicth po3BuTky CTMA Ta TOi (haxT, 1110 emi30/1 MOXKe BUHHK-
HYTH HE3BaXKAI0UU Ha 0€30TaHHO BUKOHAHY MPOLEIYPY, € MOTYKHUMH apryMeHTa-
MH Ha KOPUCTHh HEOOXITHOCTI MOiH(GOPMOBAHOCTI Ta TOTOBHOCTI A0 HAJAAHHS JI0IO-
MOTH YCIX MEIUYHUX IPALiBHUKIB, IO MPOBOJATH TEXHIKH 13 3acTOCYyBaHHIM MA cBO-
iM mamieHTaMm.
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MeTtoan

Koneramu 3 AMepukaHCchKoi criiku perionanbHoi anectesii (ACPA) 3a monomo-
rOI0 CTAHIAPTHHUX MOMIYKOBUX CUCTEM MEIMUHOI JiTepaTypu Oymnu BimiOpani craTTi,
BujaHi He mizHime 2010 p. Takox pexomeHaanii, HaBeJeH1 y AaHii CTATTi, CIUPAIOTh-
Cs1 Ha BUCHOBKHM Tepiuoro ta Apyroro 3’i3aiB ACPA; aBTopu 3a3Ha4atoTh, 10 BaXIIH-
BOIO OCOOIIMBICTIO APYrOro Ta TPEThOTO 3’i3M1iB € y4yacTh B OOCOBOpEHHI MpoOIeMu
CTMA He nuiie 3HaHUX crienianicTiB i npobiemuoi rpynu 3 CTMA, a i npakTHKyo-
YUX JIIKapiB 1 JAHTHUCTIB, SIKi IIOJHS BUKOPUCTOBYIOTH IPENapaTH JIsl JOKaIbHOTO 3He-
OooBaHHS.

Cuia pexkomenaaiiii. SIx 0ymo 3a3nauyeno y 2010 p.: «Ha manuii MOMEHT He iCHYe pa-
HIOMI30BaHUX KTiHIYHUX BUNIpoOyBaHb (PKB), mo ominroBanmu 6 Tsoxki Bunmagku CTMA
y mozaeit; maitbytHi PKB ManoiiMoBipHi 4yepe3 piAKiCTh TAKHUX YCKIATHEHb Ta MPaBOBi
TPYJIHOILI NIOJI0 OTPUMAaHHS iHOOPMOBAHOT 3r0/IM HA MEAMYHI BTPYYaHHS y TSHKKOXBO-
pux nanieHTtiB. CTaHOAPTHI CXeMHU CHIIM PeKOMEHAAIllM, 1o 3acHoBaHi Ha PKB, Takum
YUHOM, He miaxoasaTs y Bunaaky CTMA y mroznell, mpoTe MOXKYTh BUKOPUCTOBYBATHCS
IIpU IPOBEACHHI AOCTIiB Ha TBapuHax. OTxe, MogaHa Kiacudikalis peKoMeHJalii 3a-
cHOBaHa Ha MoaudikoBaniii Knacudikamii pekoMmengamii ta piBHIX JOKa30BOCTI, 110
po3podiieHa AMEPUKaHCHKUM KOJIEIKEM KapaiooTiB/ AMEpUKaHCHKOIO ACOLIALIEI0 cepLs
(tabmn. 1). Komneris 3BepTae yBary Ha Toil ¢akt, mo pekomenaauii piBHiB B ta C e ma-
I0Th OyTH IMIIJIEMEHTOBAHI Yepe3 HeJOCTATHIO KUIbKICTh AAHMX a00 CymepewInBi JaHi
crocoBHO mpobjiemu. Taki pekoMeHallll, Ha HAIYy JIYMKY, BIIOOpaKaroTh Hallle po3y-

Taonuys 1
Knacudikamis pekomennaiiii Ta piBHiB 710Ka30BOCTi
Knac, piBeHb XapakTepucTuka
Kitacudikaris pekoMeHaaii
Knac I Cranu abO yMOBH, CTOCOBHO SIKUX JIOKa3u Ta/abo 3arajibHi
MOTO/KEHHS CIIEIIATICTIB MATBEPIKYIOTh KOPUCTh
1 epeKTUBHICTB MPOBEJEHOI MPOLIEAYPHU a00 JIIKyBaAHHS
Knac I1 Cranu ab0 yMOBH, BIZHOCHO SIKUX JTOKA3H CITipHI Ta/abo
€ PO301KHOCTI Y BUCHOBKAX CITELIAJIICTIB CTOCOBHO
KOPHUCHOCTI/epeKTUBHOCTI IpOLieaypH a00 JIIKyBaHHS
IIa Cua 1oKa3iB/BUCHOBKIB OLTBINIE HA OOIII KOPUCTi/e(heKTUBHOCTI
116 Kopucrb/eheKkTUBHICTh 3HAUHO MEHIIIE IOBECHI
JIOKa3aMU/BUCHOBKaMH
Kiac 111 Cranu ab0 yMOBH, CTOCOBHO SIKUX JIOKa3H Ta/abo 3arajibHi

MOTOJKEHHS CIIEIIAJTICTIB CBITYATH 1100 BiZICYyTHOCTI
KOpHUCTi/eheKTUBHOCTI MPOBEAECHOI MPOIIETYPH,
a MOJICKYAU MO il MKIINBICTH

PiBHI noka3oBocrTi

PiBens A Hani orpumani 3 PKB

PiBenn B Hani orpumati 3 HepangomizoBanux KB, jaboparopiid,
MpU BUMTPOOYBAHHSIX HA TBAPUHAX; CYIIPOBOJIKYIOTHCS
YHUCJIIEHHUMU KIIHIYHUMU BUNAIKaMU 400 KIIIHIYHUMHA OLJISIAaMU

PiBens C KoHceHncycHMIT BUCHOBOK €KCIIEPTIB
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MIHHSI BaKJIMBOCTI KOHKPETHUX MuTaHb cTocoBHO CTMA Ta HeOOXIAHICTh Y NMPOBEICH-
Hi PKB 2060 HeMOXIIMBOCTI MPOBEIEHHS TAKUX SKCIICPUMEHTIB Ha JTFOISIX).

O0MmeikeHHs1 3acTOCYyBaHHsl. Tak camo, SIK 1 y BUIIAJIKy MOIEPEIHIX PeKOMEH Al
ACPA, «uuTaui IbOTO JJOKYMEHTA MAIOTh 3BaXAaTH Ha Te, 110 IMPAKTUYHI TOpan CKJla-
JIAFOTHCS Y BUNIAAKY, KOJIM JaHl CTOCOBHO MPOOJIEMAaTUKH 0OMeKeHi a00 He iCHYIOTh. Pe-
KOMEH/IAI] CIIMPAIOTHhCST HAa OOMEKEHY KIJIbKICTh KJIIHIYHUX BUIIAKIB 1 JIOC/IIIM HA TBa-
pUHAX, 110 HEe BUKIIOYAE MOXKIUBICTh PI3HOT'O TPAKTYBAaHHS HABITH MOMIX TPYIT OJTHA-
KOBO KBaTi(hiKOBaHUX eKcrepTiB. TaKiMM YMHOM, MPAKTUYHI MOPAU MAIOTh PIBEHb pe-
KOMEH/IAII# HIDKYM, HIXK y KIITHIYHUX CTAHAAPTIB 00 KIIHIYHUX MPAKTUYHUX Taiaiaii-
HiB. PexomeHallii, HaBelleH] y JOKYMEHTI HH)KUe, He BUSHAYAIOTh HOBI CTAHAAPTH J0-
rsi1y. BOHM He MOBUHHI 3aMilllyBaTH KJIIHIYHE MUCIICHHSI, 1[0 BUKOPUCTOBYETHCS Y KOH-
KPEeTHOMY CligHapii y KOHKpeTHOro naiienTta. L{i pekoMeHatii crBOpeHi JijIst MOKpaIaHHs
JIOTIISA/TY 32 TMAIli€EHTAMU, ajie He MOXKYTh OYTH TapaHTI€l0 BIICYTHOCTI HeOaKaHUX edek-
TiB. SIK 1 BCI iHII MPAKTHYHI MMOPaJH, IIi PEKOMEHAII] MiUISITal0Th MePEeoLiHIll Y pasi
MOSIBU HOBUX 3HAHb CTOCOBHO CIEIIU(IYHUX YCKIIaHEHbY [1].

Juckycist

Mexanizmu, 110 Jie:KaTh B OCHOBI JinigHoro cnacinust. HaiiGinbie 3100yTTsI ocTaH-
HiX pokiB crocoBHO CTMA cTOCYy€TBhCS JIIIMITHOTO CHACIHHS, CYTh SKOTO JIEXKHUTH Y TIJI0-
LIUHI X1Mii, aHecTe31010ril Ta MenuHOI Tokcukoorii. [Tionepu nanoi TexHiku, Fettiplace
1 Weinberg, HafaoTh JHOKIagHe OOTOBOPEHHS MEXaHI3MIB, 1110 3a0e3Me4YyioTh 3BOPOT-
Huit po3BuTok CTMA nipu BUKOPUCTaHHI JIITTHUX eMyJIbciil. Jlai as Giibi moBHOTO
PO3YMIHHS TPOOIEMAaTUKK MM HABOJAMMO OCHOBHI T€3H 3 IXHIX POOIT.

3BOpOTHA fis TiMiIHUX eMyJibceiit crocoBHO CTMA Hepo3puBHO MOB’si3aHA 3 KIIITHH-
HUMHU MexaHi3MaMu fii MA. 3a HOpMaJIbHUX YMOB Il aHECTETUKH OJIOKYIOTh HEpBOBE
MPOBEJICHHS uepe3 1HT10IIi10 OOMIHY HATPIIO, KAJIBIIO Ta KAJIII0 Yepe3 MOTEHIaI-3aJIeKHI
10HHI KaHaJIM, PO3TAIlIOBaHI Ha KIIITUHHINA MeMOpaHi. ['ocTpa KapIioTOKCHYHICTh MicCIie-
BHX aHECTETHKIB pealli3yeThCs uepe3 HeraTUBHUI BIUIMB Ha MPOBIIHICTh MiOKap/a, Horo
CKOPOTJIMBICTh 1 CUCTEeMHUI CyJTMHHUI OIp KACKAJOM IOJIH, 10 BKIIOYAIOTH OJIOKATY
KaHaJIiB, META0ONIIYHUX CHUTHAIBHUX CHUCTEM 1 BHYTPIIIHBOKIITUHHOI MPOMYKIi eHeprii
(TpUTHIYEHHS OKCHIATUBHOTO (hochoprmroBaHHs). KiTiHIUHI TPOSIBA IIMX BHY TPIITHBOKIII-
TUHHHX MO MaHi(DeCTYIOTh y BUIJISIL TIMEPTEeH3ii Ta TaxiapuTmii, 110 3 IpOTrpecyBaH-
HssM CTMA 3MiHIOIOTBCS Ha TPUTHIYEHHS Kap/iaIbHOI IIPOBIHOCTI Ta CKOPOTIIMBOCTI (3HU-
JKYETBCSI CEPLIEBUN BUKH), OpaJMKapAiio Ta rinoteH3ito. CX0KUM YMHOM PO3BUBAETHCS
HelipoTokcnuHicTh MA nipu 6itokani ionHnx kaHaniB LIHC, o Manidectye y BUTTISI 3MIHA
CTaHy CBIIOMOCTI Ta/abo0 JerKUX MPOAPOMATBHUAX CUMIITOMIB, TAKHX SIK TIapecTesii, T3BiH
y ByXax (TIiHITYC), & TAKOX aXKUTAIii 3 IPOTPECIEI0 Y CYTOMHU Ta, MOKITMBO, PO3BUTOK KOMH.

Yhepiiie TeXHOJIOTIS JIMIIHOrO CraciHus Oyja Bukopuctana y 1998 p., a uepe3 8 po-
KiB OyJia BBe/IeHA B KJIIHIYHY MPAKTHUKY [2]. 3 Toro yacy GaraTo Teopiii CTOCOBHO [ii Jti-
miaHUX eMyibeiid y pazi CTMA Oyiio BUCYHYTO, ajie HAWOUIBII BaXKIIMBOIO HAa TAHUW MO-
MEHT BBAXa€ThCS TeoPist «epekTy martiy» [3].

Edext mattiay. CboroHi JOCTITHUKY MIATPUMYIOTh TaKy T1ITOTE3Y: JIITiIHI eMyJIbCil
BUKOHYIOTbH POJIb JMHAMIYHOTO TPAHCIIOpTEpa, KWW NIepeHOCcuTh MA BiJl OpraHiB 3 BH-
COKOIO IIBUJIKICTIO KPOBOOOIry, 1o HaioOumbm ypaxatTtbes y pasi CTMA, Taki sik Mo-
30K 1 ceplie, 0 OPraHiB, y SKUX IpernapaT HAKOIMUIYEThCS Ta IETOKCUKYEThCS — M SI3U
Ta TIeYiHKa BiNMoBiIHO (puc. 1). YiTkuil MexaHi3M 3B’I3yBaHHS KparusiMu skupy MA noci
HESICHUI, ajie BBAXKAETHCS, 1[0 BiH € KOMOIHAIIIEIO TEPMOJIMHAMIYHUX €(PEKTIB, TAKUX SIK
CIIEKTPOCTATUYHA B3a€MOJIsl Ta (i3UKO-XIMIUHA XapaKTEPUCTUKU, KOHKPETHO — JIi0-
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OpraHnu 3 BUCOKOO KOHIIEHTpaliero MA
(«moHATOpU» TIpemapary)
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OpraHu 3 HU3bKOIO KOHIIeHTpalliero MA
(«perumnieHT» mpenapary)

Puc. 1. Cxema minigHoro mattiy [1]

(bUTBHICTD 1 KMCIIOTHO-JIY)KHA 10Hi3alist [4], TOMY 1[0 TTO3UTUBHO 3aPSKEHI JKUPOPO3-
YIHHI MOJIEKYJIM MA 3B’S3YIOTHCS 3 HETATUBHO 3aPSKCHUMU JIMITHUMHU YACTHHKAMHU.
Lli Teopii MAKPIMIIOIOTHCA TUM (PaKTOM, 11O JMiIHI eMyIbCii MPOSBISIOTh HAWOITBIINI
eeKT mpu MmATIHrY HalOLIbI minoduibHux MA, Takux sik OymniBakaid. OqHaK HaBITh
HaliMeHII )XKUPOPo3unHHI MA, Taxi K JiIOKAIH 1 MeniBakaiH, BUCOKO PO3YMHHI Y JIiMi-
Jax 1 HeCyTh IO3UTUBHUH 3apsf npu ¢izionoriuniit pH.

Kapaioroniunmii edexr [S]. deski rpynu I0CHIKeHb MiATBEP/UKYIOTh KOHLEMIIO
L1010 MOKPAIaHHs KapaiadbHol GyHKUII mpy iH(Y3i1i JTiMigiB, 10 MOCKITIOE eeKT IaTT-
ny. [Mpsmuil kapaioTOHIYHUE edeKT JIMiAHUX eMYJIbCil MPOSBISETbCS Y 3POCTAHHI
CKOPOTJIMBOCTI, 110 MiJBUIIYE CEPLEBUN BUKHIL 1 KPOBOOOIT uepe3 ypaxeHi opranu. Bo-
JIeMiuHe HABAHTA)KEHHS, MOB’sA3aHe 3 iH(Y31€10 eMyIbCiil, ToKpallye KapaianbHy (QyHK-
LiI0 yepe3 MpocTuil eheKT NepeIHaBaHTAXKEHHS, ONHAK LIel eeKT He Ma€e TAaKOTO 3Ha-
YEHHs, K MO3UTUBHUN IHOTPOIHHUH, 1110 BiAMIYaBCS MIPH JOCTIIaX HA IHTAKTHOMY Cepli
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1rypa Ta 130JIb0BaHii Mozeni cepiist. JlimiaHa iH(y3ist TAaKOXK 301IbIIYyE KPOB THUI THCK
yepes J1oci ¢1abo 3p0o3yMiJii BIUIMBU Ha CTIHKY nepudepruyHux cyauH. Pazom 11i MexaHi3-
MU CIIyXKaTh JIJIs1 301TBIICHHSI CEPLIEBOTO BUKUITY Ta KPOB’SIHOTO THUCKY.

IMocrrpaBmMaTnyHi edextn [6]. Hemonapni 1a60paTopHi OCTIHKEHHS MIATPUMYIOTh
KOHIIEMIIIO MMOAI0HOCTI HebaxaHuX KIITUHHUX edekTiB mpu CTMA Ta MexaHI3MIB Kiti-
TUHHOTO YIIKOJDKCHHS IIPH Kap/iaJbHOMY IeMidyHO-pernepdy3iiHoMy cuHapoMi. Bpa-
XOBYIOYH TOH (axT, 1o I 4ac JOCTIIIB 1H(Y3Is JMAHUX eMYJIbCiii aKTHBYBalla Kap-
JUOTIPOTEKTUBHI IIISAXU, TIEpeBard TaKOl Teparii JUIst ceplis 3 MOCTTPABMATHUHUM ypa-
xeHHsM Ticist CTMA He moTpeOyroTh T0AaTKOBHX JTOKA3iB.

Yacrora BUNaAKIB Ta eninemiosorisi. Y mepiof 3 nepioi myostikaiii pekoMeHIamin y
2010 p. HOBI JOCITI/PKEHHS TOCUIWIIN Haie po3yMinHs npoonemun CTMA. Taka iHpop-
Mallisi OTpUMaHa IPH aHaJIi31 aIMIHICTPATUBHUX 0a3 JaHUX, PETICTPIB 1 KIIHIYHAX BUTIA/I-
KiB. 3 WX JDKEPEINT CTa€ 3p0o3yMilio, o 4acTora po3BuTky CTMA npu BUKOHAHHI emijty-
paibHUX 1 epr(epuIHUX HEPBOBUX OJIOKAT 3HIKYEThCS. Tak, 3rigHo 3 manumu Morwald
et al., mpu anamizi Premier Perspective Database, o ckinagaerscs 3 ganux 400 jrikapeHb
crocoBHO 238 500 marienTiB y nepion 3 2006 o 2014 pp., mouaTKoBa 4acTOTa PO3BUTKY
CTMA cranoswia 0,18 % (1,8/1000 naiieHTiB); 3a IeB’ATUPIUHUEN TIEPiO TOCIIKCHHS
YacTOTa BUMAJIKIB 3HU3WIIACS JIO PIBHS, 1[0 HE JJOCATAE CTATUCTUYHOI JOCTOBIPHOCTI, Ta
OB’ A3YETHCS 3 MIMPOKUM BUKOPUCTAHHSM JIITITHUX €MYJIbCIH MPU MEPITUX CUMIITOMAX
CTMA [7]. He3Bakarouu Ha HU3bKY YacCTOTY PO3BUTKY, JOCTITHUKAMH 3a3HAYECHO, 11O
npo6sieMa i 1oci Mae OyTH KITHIYHO 3HAYYIIOTO.

Baza nmanux The National Inpatient Sample (NIS) micTuth criemianbHul KOJ 1151 BU-
najakiB CTMA, xoua npo0OJjieMa BUSIBJICHHS Ta JIarHOCTUKH CHEMIaIiCTaMK 3aJIMIIAETh-
csl BIAKPUTOIO (depe3 Opak JaHUX CTOCOBHO JIarHOCTUYHMX KPUTEPIiB y 0a3i MaHuX).
Rubin et al. mpoanamizyBanu 1i nani ta BusiBiIHd, 1o yacrora CTMA cepex 700 000
MAIIEHTIB, K1 oTpUMalu nepudepuuny HepoBy Osokaay (ITHB) 11 BUKOHAHHS 1MOB-
HUX CYIJI000BUX apTOIIacTyk 3a 15 pokiB — 3 1998 o 2013 pp. — csrana 1,04 va 1000
(moBipumii inTepsai [JI] 0,49-1,80) [4; 7]. V uux namieHTiB 1 i3 5 BunaaxiB 6yB 3aJ10Ky-
MEHTOBAHUH SIK TSHKKHH, [0 XapaKTEePU3yBaJIOCs po3BUTKOM cynoM (8,1 %) abo sk Tsxk-
Ki KapaianbHi yckiaagHeHHs (6,8 %). Sk 1y mocmimax Morwald et al., vactrora CTMA
Ma€e HalpsMOK 10 3HWKeHHs 1o 10 % Ha pik (BigHomeHHs pusukis [BP] 0,90; A1 0,84
0,96), He3Baxkatouu Ha 30inbIIeHHs KiabkocTi [THB [7].

Cepe/ MX pericTpiB HAWOUIBII HIKaBUMHU € AaHl ABcTpaiii Ta HoBoi 3emanmii: y HuX
3a3HAYAETHCS, [0 BUKOPHUCTAHHS YIbTPA3BYKOBOI HaBIralll 3HIKYE KUIBKICTh BUITAJIKIB
CTMA Ha 60-65 % mopiBHSIHO 3 JIHIIe CTUMYJIsIieo nepudepuunux Hepsis [7]. Lle
MIATBEP/DKYETHCS JaHUMH peecTpy JdapTMyHa, jie OnMcaHui juine 1 BUNAZO0K CyJIOM
Ha 12 668 Ookaj 3 BUKOpUCTaHHSAM Y 3-HaBiramii [8]. He MeHII 1ikaBUMHU € JTaHi aBCT-
pamniticekkoro The International Registry of Regional Anaesthesia, jie onucyerbcst 611b-
ma kiabKicth CTMA npu BUKOPUCTAHHI JIIZIOKATHY MTOPIBHSIHO 3 POIiBaKaiHOM; TOCIiJI-
HUKH TIOB’S3YIOTH II€ 3 XMOHUM TIOUYTTSIM OE3MEeKH NMPU BUKOPUCTAHHI BIIHOCHO MEHII
TOKCUYHOTO Ipernapary.

Pexomennauii moo giarnoctukn CTMA

KonexkTus aBTOpiB 3a3Hayvae, 1o kiacuuti npossBu CTMA onucyroThest K mporpe-
cyroui cumnromu 30ykerHst [IITHC (axxkuraiiis, CyxoBi rajfoluHaliii, MeTajJeBUl pu-
CMaK y poTi a00 TOCTPHIl PO3BUTOK TNCUXIATPUYHOI CHMITOMATUKH), 3a SKUMH CIIITy-
10T1h cynoMu Ta aenpecis LIHC (connusicts, koMa abo 3ynuHKa quxaHHs). bmmwkue no
KIHIIS HAaBEJCHOI OCIIJOBHOCTI MOYATKOBI O3HAKU KapIIOTOKCUYHOCTI (TiepTeH3is, Ta-
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xikap/is ab0 NUTYHOYKOBI apuUTMIii) 3MIHIOIOThCS O3HAKaMK Kapaiojenpecii (Opagukap-
Iisi, 6JI0Ka/a MPOBIIHOT CUCTEMH Ceplis, ACHCTOIsI, 3HIKSCHHSI CKOPOTJIMBOI 3ATHOCTI
Ta rinoten3ist). OgHaK y il KJIaCUYHIN TOCIIA0BHOCTI MOXKYTh OyTH 3HAuHI Bapiartii [1]:

— OJTHOYACHUHN PO3BUTOK KaP/IiO- TA HEMPOTOKCUIHOCTI;

— KapJIOTOKCHYHICTh 0€3 03HAK HEHPOTOKCUYHOCTI;

— MOXJIMBICTh aTHmoBoro po3sutky CTMA.

Yac posputky CTMA BapiaTuBHMiA. MUTTEBHIT pO3BUTOK (MEHII HiXk 3a 60 c) 3a3BU-
4ail BiI0yBa€ThCS MTPHU BHYTPIITHHOCYAMHHOMY BBEICHHI, THMYACOM SIK BiZICTPOUYCHUH (Bi
1 10 5 XB) PO3BUTOK yKa3ye Ha NepepuBYACTe BHYTPIIIHBOCYIMHHE BBEJCHHS, 1H EKIIIO Y
HWKHIO KIHIIIBKY Ta BIICTpOYEHY aJcopOiito 3 TkaHUH. CBiXI JaHi KIITHIYHUX BUTIAJIKIB 1
PpericTpiB CBilUaTh PO 3MIIEHHS cITiBBiIHOIIEHHs po3BUTKY CTMA B pamkax vacy y Oik
BiicTpoueHux mposiBiB. Yepes te 1o rnposisi CTMA MOXyTh BAHUKATH HaBITh yepe3 15 xB,
a 'y JIeSIKUX BUTIAKaX OUTBIN HIXK Yepe3 TOAMHY ITiCTIsS 1H €KIIIT, MAIEHT, [0 OTPHUMAB IIOTEH-
[IIfHO TOKCUYHY 103y MA, Ma€ 3HAXOAUTHUCS i HATIISIIOM He MeHI Hixx 30 xB [9].

BaratodgopMHicTs cumnToMiB i TepMiHy po3BUTKY CTMA, MOXIMBICTh acormiarii 3
PI3HOMAHITHUMH MMATOJIOTIIMA MAa€ HACTOPOXKUTH KITHIIKCTA 111010 po3BUTKY CTMA vy
MAIIEHTIB 3 ATUIIYHOK HEBPOJIOTIYHOK 200 Kap/ioJIOTiYHOK CUMIITOMATHKOIO, SKIIO
BiH OTpUMaB OiJbllle HK MiHIMaJIBbHY 103y MA [1; 5; 8].

CHiBBIHOIIIEHHSI CUMITTOMIB ITPH JIarHOCTHIN HABECHO HIKUE Y BUIJISIII CEKTOPAITh-
HUX giarpam (puc. 2-4).

IMpodinaxruxa. [lepmoyeproBnm 3aco60M Ta OCHOBHUM HAMPSIMKOM 010 3HUKEH-
HS 4acTOTH 1 TshkKoCTi BunmankiB CTMA e mpodinakTika; yBara Jio jeralieil — KI4o-
BUU acrnekT y 3anoOiranHi [S]. OnTumanbHa NpodiakKTHKA CKIAJAETHCS 3 KOMILIEKCY
I, yepe3 Te 110 KOJIHA OJHOCIPSIMOBAHA METO/IMKA HE 3MEHIIIYE PU3HK. Y 1IeH mpoliec
BKJIFOUAIOTh TP OCHOBHUX MOMEHTH: YHUKaHHS Ta/abo po3Ii3HABAHHS MPSIMOTO BHYT-
PIIIHBOCYIMHHOTO BBeZCHHS MA, 3MEHIIIEHHS] CHCTEMHOTO BCMOKTYBAaHHS JIOKAJIbHOTO

3

Puc. 2. CucreMHI MPOSIBU TOKCUYHOCTI Puc. 3. CriekTp KapAioJIOTIYHUX MPOsi-
MICLIEBUX aHECTETUKIB 3a JJaHMMH 0a3 ja-  BiB: [ — IU3PUTMIsT; 2 — MOPYIIEHHS IIPO-
Hux 1 perictpiB: I — IHHC; 2 — CCC; BimHOCTI; 3 — 3ynuHKa cepils; 4 — Opaau-
3—I1HC + CCC Kapaist/TinoTeH3is
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AHECTETHKA 3 M'SIKMX TKAHHMH 1 HACTOpOXke- 4 1
HICTh CTOCOBHO IAIIEHTIB 31 30UIbIIIEHUM 6 % 1
pusukoM po3Butky CTMA. 3
Pexomenoauii cmocoeno npoginakmuxu ‘i
cucmemMHoi moKcu4HOCmi Micyesux anecme- L
muxie [1; 5]

— Ha manuii MOMEHT He ICHYE OJIHO- / Ilii 470,
r'o €MUHOTO e(PeKTUBHOTO METOy, IO Ta- ’
panTyBaB 6u npodinaktuky CTMA vy kiii-
36

HIYHINA MTPAKTHIII.

— V3-Hagiraiisi Mpu MpOBE/ICHHI ITePH- ,
(hepnuHMX GJTOKAT 3HAYHO 3HIDKYE, ajie He
rapaHTye BiCyTHICTh po3BUTKy CTMA.

— Bukopucranus HaiiMeHII01 eheK THB- //

Hoi 103U MA.

— IpoBeneHHs IHKpeMiHATTBHUX 1H €KIIIH:

BBEJICHHS He3HaYHUX 7103 MA, kpaTHuX 3 60 Puc. 4. TIposisu 3 6oxy LIHC: I — cy-
5 w1, 3 mayzamu y 15-30 ¢ Mk iH’ekuismu.  TOMH; 2 — BTpaTa CBiIOMOCTi; 3 — mpo-
Ipu BukopHcTanHi Y3-Hapiramii maysu Mix ~ APOMa; 4 — akurais
IH €KIISIMU MAFOTh CTAHOBUTHU | LIUPKYJIATOP-
Huif yac (mpubim3Ho 3045 ¢); omHAK HeOOXITHO OPIBHIOBATH PH3UK/KOPUCTH 3 MOMKITHBICTIO
3MIIIEHHS TOKK. LIMpKyIIaTOpHUit yac 3pocTae rnpu 010Ka 1l HUKHIX KIiHIIBOK, & TAKOX Y Ta-
LIIEHTIB 3 HU3bKUM CEPIIEBMM BHKUIOM. BUKOpHCTaHHS OUTBIII BUCOKHUX JI03 Tiependayae JI0B-
11l IHTepBAJIM Yepe3 PU3HK cymaltii 103 MA.

— Acnipallist TOJKO0/KaTEeTepOM Tiepel KOXKHUM BBEIIEHHIM (Mpuom3HO 2 % TiceB-
JIOHETaTUBHOI ITpOOH).

— Ilpu 3acrocyBaHHI MOTEHLIHHO TOKCHYHOI 1031 MA pEKOMEHIOBAHO BHKOPHC-
TaHHS MapKepiB BHYTPIINIHbOCYJMHHOTO BBeJeHHS. He3Bakaroun Ha HEJOCKOHAIICTh
aJIpeHalliHy JUIsl IIbOTO 3aBJaHHs, HOTO IepeBark 4acTilie 3a Bce MPEBATIOIOTh HAJl pU-
3UKaMH Y OUTBIIIOCTI MAIIE€HTIB.

— [MaM’TaTH PO MOMIIUBICT CcyMmaliii 103!

— Pusuk BunukHenHss CTMA nipu Gi10Kajiax Ha TYIyOl 3HIKYETHCS IPU 3MEHIIICHHI
KoHIeHTpalii MA, 103yBaHHI Ha iJealbHy Macy Tijia, JOJAaBaHHI aJpeHaliHy; HATJIsII
3a Malli€HTOM Ma€ TPUBATH He MeHII Hik 30-45 XB micist 6JI0Kau.

— Ilpu mpoBelieHHI CITIHAIIBHOT Ta eMiypalbHOl aHeCTe31il — TaKHii cCaMHil PiBEHb
MMAITBHOCTI!

— BrxurrounTty omiHKy no3u MA # 06i3HaHIicTS 13 mpodiiemu CTMA sik cTparterito 1e-
pell XipypriyHUM pO3pi3oM.

®axrtopu pusuxy po3sutky CTMA [1|. ABTOopH 3a3HAYAIOTh, IO PU3MK PO3BHUTKY
CTMA Bapiroe 3alIe)KHO BiJl 6araTbox GakTopiB, sKi MUISTAI0TH OIHIN J0 MPOBEICHHS
npotieypu nepudepnynoi 6irokaan. HaBoauMo oCHOBHI 3 ITUX (aKTOPIB.

3 OOKy marfienTa:

— Bik menie 16 Ta Gibiie 60 pokis.

— Hwuspka M’s130Ba Maca.

— V xiHOK yactoTa po3BuTKy CTMA BHIIA.

— CymnposigHa Kap/iojioriyHa, nediHkoBa naroJjoris, natosoris LIHC abo Bpomxe-
Hi MOPYIIEHHSI OOMiHY pe4OBUH (MITOXOH/IpiaJIbHI XBOPOOU); HU3bKA 3B’sI3yBaIbHA 3/1aT-
HICTb IJIA3MH.

N
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3 0OKY MICIIEBOT'O aHECTETHKA:

— ByniBakain mae HaliMeHIUi podink 6e3rneku, MpoTe JAOKATH 1 poriBakaiH mpu
3HAYHIN 1031 He MEHIII HeOe3MeyHi.

— 3oHa 0JIOKY, 3arajbHa KUTbKICTh aHECTETUKA, BAKOPUCTAHHS TECT-103H, KOMOPOi-
Ha TIATOJIOTIS OUIBII MPOTHOCTUYHO 3HAYYIII JUTsl BUBHAUCHHS TUIA3MATUYHOI KOHIICHT-
pamii MA, nix 3pict, maca Ta IMT.

— TH}y3ii MA MarTh BUKIMKATH HACTOPOXKEHICTh 3 1-TO 1O 4-i JIeHb, a TAKOXK Y
TMAIEHTIB 3 HU3bKOIO MACOIO TiJA.

— CyzoMu BUHHMKAIOTh Y 5 pa3iB yacTilie Ipu neprupepuyHux HEpBOBHUX OJIOKAIAX,
HIX IIPH eIy paIbHili aHecTesii.

3 00Ky poOOUYOIo MICIIs:

— o 20 % CTMA BUHHUKaJIM 11034 JIIKyBaJbHUMHM 3aKJIaaMU.

— 1o 50 % CTMA BuHMKAJIX IIPU IPOBEICHHI ITpolleayp 0e3 yuacTi aHecTe310/10r4a.

JlikyBanns: eBosrouisi napagurmu. Jlikysanus tsokkoi CTMA dyHnaMeHTaIbHO Bijl-
PI3HSIETBCS BiJl CTAHJAPTHUX METO/IIB ceplieBo-jiereHeBoi peanimarii (CJIP) uepes Te, 1mo
MU (aKTUUHO JIIKYEMO TOKCHYHY Kappaiomionatito [1; 6; 8; 9]. [To-niepiie, Bennuke 3Ha-
YEeHHS IPUJIUISETHCS 3aXUCTY Ta MATPUMIN ITPOXITHOCTI TUXATbHUX MUISIXIB; 1€ 3yMOB-
JIEHO HEOOXITHICTIO 3aM100IraHHs PO3BUTKY TIIMOKCIi, TiEpKAIHii Ta alua03y, SKi MiJICH-
morTh CTMA Ta 3MeHIIytoTh mancu yemimHaoi CJIP. MexaHi3M MiIcCHIIeHHS MOJIsTae y
30iIbIIeHH] BUTBHOI (pakiii MA Ta/abo moripmenHi kapaiaiabHoi dyHkiii. [To-apyre,
dhapmakoteparist npu CJIP moJsisirae y 3MeHIIIEHH] KIJIbKOCTI BiIbHOT (hpaxiiii MA; Bax-
JIMBE BUKOHAHHS SIKICHOT'O MAacaKy Ceplis JiIsl MITPUMKH aJeKBaTHOI mepdys3ii Miokap-
Jla Ta WUPKYJISLIT JIITHOT eMYJIbCii, 1110 3HMKYE JIOKalIbHy KoHUeHTpaliio MA. ITo-Tpe-
T€, HEIIOJIABHI JOCIIIN Ha IIypax MiATBEP/UKYIOTh KOPUCTh PAHHBOTO IPU3HAYCHHS aJI-
peHaTiHy B HEBENMKUX J103axX (1 MKT/KT abo HYDKYe) JIIs 3aI100IraHHsI MOPYIISHHIO JIere-
HEBOTO OOMIHY ra3iB i IMJBUIIEHHIO IIOCTHABaHTaXeHHs. [lo-yeTBepTe, HENONABHI J10-
CITIIM JIOBEITM KOPUCTh BUKOpUCTaHHS YeK-TucTiB ACPA mipu mpoBeieHHi 3aX0/IiB CITaciH-
Hs1 y pasi CTMA. OcobmuBocti Tepartii y pasi CTMA OuIbIIl IeTaIbHO OMUCAHI HAXKUYE.

Pexomennaiiii cTOCOBHO JTIKYBaHHS TSUKKHX BHIIAJKIB CHCTEMHOI TOKCHYHOCTI Micie-
BHUX aHecTeTHKIB [1]

— Ipu BunukHeHH] cuMnTOMIB CTMA — MEHE/DKMEHT JUXaIbHUX ILISIXIB!

— Teparis TiMiIHUMA eMYJIbCIIMU:

1. Ipusnavenns npu nepmux nposisax CTMA, 000B’SI3KOBUIT MEHEHKMEHT JUXATh-
HUX HIUISXIB.

2. CBO€YACHICTH OUIBII BaXKJIMBa, HIXK IOCTIAOBHICTE (00J110C 2060 1H(Yy3is)!

A. Bosoc 20 % mimigHoI eMyJibCii:

— 100 mut 3a 2-3 XB npu Maci nargienra oinpine 70 kr;

— 1,5 mur/kr 3a 2-3 XB nipu Maci nanienTa meHie 70 Kr.

B. Tudysis 20 % mimigHOI eMyIbCii:

— 200-250 mi1 3a 15-20 xB nipu Maci narieHTa oinbiie 70 Kr;

— 0,25 mu/(xr-xB) ipu Maci namieHTa MeHmie 70 Kr (po3paxyHOK Ha i/lealbHy Macy
Tija);

— SIKIIO CTaOUIBHOCTI FEMOJIMHAMIKY HE JOCSITHYTO — IMOBTOPITH 00JIIOC 4060 30111h-
IITh MBUAKICTH 1HDY31T 10 0,5 Mit/(Kr-XB).

B. Ipoaosixkyiite iHby3ito 1m1e 10 XB MiCis JOCITHEHHS CTA0LITbHOCTI FeMOAMHAMIKH.

I'. Bausbko 12 mul/Kr JimigHOT eMyJibeli PEeKOMEHI0BAHO SIK BEPXHIO MEXKY MPU BHOO-
pl cTapTOBOI 103H.

. IIponodo. He € 3aminoro Jininniii emysbcii [1; 6]!
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Cynommu:

— BuHUKHEHHS CyIOM KyNipyeThCsl 3aCTOCYBaHHSIM OeH30/1a3eniHiB. Y pasi BiucyT-
HOCTI: HeBEJIMKI 00’ €MU JIiIMiIHOT eMyJibCii abo npornodot.

— Ilpu o3HaKax Kap/iomenpecii — YHHUKATH BBEICHHS Mporodoy!

— ITpu cymomax, 110 He KyIipyroThest OeH30/1ia3eniHaMU, — BBEACHHS MaJINX 703 CYK-
LUHUIXOJIIHY 200 IHIIMX MIOpETaKCAHTIB (3MEHIIICHHS TIMOKCceMil i aluao3y).

3ynunka cepus [1; 6; 8]:

— ¥V pasi 3acToCyBaHHS aJipeHaJliHy — MpPU3HAYATH B HEBEIUKHUX J03ax (1 MKI/Kr
abo HiKuYe).

— BaszonpecuH He peKOMEHJOBaAHUH.

— VHUKATH BUKOPHUCTAHHS OJIOKATOPIB KaJIbIIIEBUX KaHATIB 1 B-GrokaTopis!

— Ipy BUHUKHEHHI IUTYHOYKOBUX apUTMIH — TIepeBary BiJIAI0Th aMiOJapOHY.

— SIKkuo BiAMOBIAI HA JIIITIIHE CHIACIHHS T4 Ba30IPECOPU HEMAE — BUKOPHUCTOBYBa-
TH IITYYHUH KPOBOOOIr!

— TlamieHTy 31 3HAYHUMH KapIiaJIbHUMKU Po3jiaaMy 3aJUIIAIOTLCH il HATJISI0M
MiHiMy™M 4-6 roz.

— [MamienTy 3 MaIO03HAYYIIMMHU IBUAKO KylipoBaHUMHU cuMmniTtomamu 3 0oky LITHC
3JIMINAIOTHCS 11T HATJISIIOM He MEHIN Hixk 2 roj.

BucnoBkn

Hagenena cratts J. M. Neal et al. y3aranphioe orpumany B 2010 p. iHpopmaliito cTo-
COBHO TOKCHUYHOCTI MICIICBUX aHECTETUKIB: OUIBII JOKJIAHO OMUCYEThCS MEXaHI3M pO3-
BUTKY [ATOJIOTII; JeTaIbHIIIEe BUBUCHUI MEXaHI3M [l JIIHUX eMYJIbCii Ta ChopMyIIho-
BaH4 KOHILIETIIIIS «IIMAHOTO MIATTITY»; KOHKPETH30BaHI MALlIEHTH, 110 TOTPEOYIOTh 0C00-
nmuBo1 MMIIbHOCTI ctocoBHO CTMA Ta HayexaTh 10 rpynu pu3uky. OTHUM 3 BaXKITUBUX
BHUCHOBKIB aBTOPIB € 3HIWKEHHS 4acTOTH po3BUTKY CTMA 32010 p., y yoMy BEJIUKY POJib
Bigirpanu po3po6ieni ACPA pekomeHnnartii.

OpHak JesKl MUTaHHS W J0CI 3aJIMIIAIOTHCS BIAKPUTUMU IS JTUCKYCIl, HATTPUKJIIAI,
MeXaHi3M MPsAMOT il JIMITHOT eMyJIbCii Ha ceplieBUI M’sI3 13 MiIBUIIICHHSM HOTO CKOPOT-
JIUBOT 371aTHOCTI.

Crtig 3a3HAYMUTH, 110 HABEJICHI peKOMEH/IaIlli € TPOMDKHIMH, a4 TIOBHI Ta OHOBJICHI
peKOMEeH/Iallii aHeCTe310JIOTIUHA CITbHOTA oTpuMae micis 3acizanHs ACPA y 2020 p.

Kimouosi ciioBa: ACPA, crcreMHa TOKCHYHICTh MICLIEBUX aHECTETHKIB, JIIIIAHE CIIa-
ciHHHsI, iepudepudHa GoKaaa, MPaKTUYHI PEKOMEH AL,
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ABTOpam
To authors

TMMPABWJIA IMTIATOTOBKU CTATEM JIO ) KYPHAJY
«KJIIHIYHA AHECTE3IOJIOI'TSI TA IHTEHCUBHA TEPAIIISA»

1. V xypHani «KJiiHIuHA aHECTE310/I0Tisl Ta IHTEHCHBHA Teparis» MyOIiKyIOThCS TEO-
pETHYHI I OTJISAOBI CTATTI, SIKI BITOOPaXKAIOTH BAXIIMBI IOCSITHEHHS HAYKH, MIJICYMKH 3a-
BEPIIEHUX OPUTIHAIIBHUX KIIIHIYHUX 1 eKCIIEPUMEHTAIBHUX JOCIIKEHb, OCHOBHI Pe3YIib-
TAaTH JUCEPTAIINHUX pOOIT 3 MEAMIIMHU, a TAKOXK MaTepiaIl MEMOPIAIBHOTO XapaKTepy.

2. J1o po3risity mpuiMaroThest TpoOIeMHI CTaTTi 3araibHIUM 00csiroM 10 10 cTopiHOK,
orisii — 210 15 cTopiHOK, OpUTiHATIBbHI JOCIIIKEHHS 1 iHII Buau crateid — mo 10 cro-
PIHOK, KOPOTKI ITOBITOMJICHHS — 10 2—3 CTOPIHOK.

3. He npuiimMaroTbes cTaTTi, SIKi BX)Ke OyJId HAAPYKOBaHI B IHITUX BUJAHHSIX 200 3a-
MPOMOHOBAHI 10 MmyOikalii KUIbKOM BHJIAHHSM BOJIHOYAC, & TAKOX poOOTH, sKi 3a
CBOEIO CYTHICTIO € TIEpepOOKOI0 OMyOJIIKOBAHUX paHIIlIe CTaTeil 1 He MICTATh HOBOTO
HAyYKOBOT'O MaTepiairy abo HOBOTO HAYKOBOT'O OCMUCIICHHSI BXKE BIIOMOTO MaTepiay.

4.V KypHaJIi APYyKYIOTHCS MaTepialy 32 TAKMMU PyOpUKAMU:

1) opuriHaIBHI TOCIIHKEHHS;

2) mpo0JieMu aHeCTe310JI0Tii Ta IHTEHCUBHOI Tepartii;

3) KITiHIYHI BUITAIKH;

4) exciepUMeHTaJIbHA AHECTE310JIOT s,

5) orusiu;

6) MaTepiaiu 3’13/1iB, KOHTpeCiB, KOH(DEPEHITii;

7) mpobJieMu MEIMUHOI OCBITH, MIITOTOBKHU Ta MEPEIiIrOTOBKHU KaJIpiB;
8) roBijei.

5. CTatTs HAJCWIAETHCS A0 PEIAKIii y IBOX MPUMIPHUKAX, MIIMUCAHUX yciMa aBTO-
pamu. CBOIMH MiIIIHCAMU AaBTOPH T'apaHTYIOTh, IO CTATTIO HAIIUCAHO 3 JOTPHMAaHHSIM
TpaBuUII MITOTOBKY CTATeH 110 )ypHay «KiliHiYHa aHeCTe310JI0Tis Ta IHTEHCUBHA Tepa-
TTisD», EKCIIEPUMEHTAIbHI Ta KITIHIUHI TOCITIIKEHHS OyJIM BUKOHAHI BIIMOBITHO /10 MiJKHA-
POIHMX €TUYHUX HOPM HAYKOBHX JTOCITIKEHB, & TAKOK HAZAAIOTh PElaKIlii MpaBo Ha Mmyo-
JIKAIIIIO CTATTI y JKypHAIl, pO3MillleHHs ii Ta MaTepiaiiB 100 Hel Ha CAlTi XKypHaITy 1 B
iHIMX pKepenax. OKpeMo J10Aa€Thes MANMcaHa yciMa aBropamu [ekiapariist o0 opu-
TIHAJBHOCTI TEKCTY CTaTTi (AUB. JomaTok o [1pasu).

6. CTaTTi BITYUM3HSIHUX aBTOPIB CYIIPOBOKYIOTHCS HAMMPABJICHHSIM JI0 PEaKIIii, 3aBi-
30BaHUM IIANMUCOM KEpPIBHUKA Ta MEYATKOIO YCTAHOBH, JI¢ BUKOHAHO POOOTY, a TAKOX
€KCIIEPTHUM BHCHOBKOM, IO JTO3BOJISIE BIIKPUTY MyOJIiKAIiIO.

7. SIKo0 y cTaTTi BUKOPUCTAHO MATEpiaiH, SIKi € IHTEeIeKTYaTbHOIO BIIACHICTIO KLTHKOX
oprasizaiiiii, siki paHilie He myOJIiKyBaJlucs, aBTOP MA€ OJIEPKATH JI03BLI Ha iX myOITiKa-
1IF0 KOXKHOI 3 IIUX OpraHi3alliil i HaicnaTi HOro pa3oM 3i CTATTero.

8. TekcT ApyKyeThes yepe3 MIBTOpaA iHTEpBaia HA CTAHAAPTHOMY MAIIMHOIHCHOMY
apkyuni (IIMpUHA IOJIB: JIIBOrO, BEPXHHOTO Ta HHXXHBOI'O IO 2 CM, IPaBOro —
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1 cm) mpudrom Times New Roman (Cyr) po3mipom 14 myHkTiB. CTOpiHKA TEKCTY TI0-
BMHHA MICTUTH He Oubiie 30 psiakis.

9. MoBa crarteii — ykpaiHChbKa JijIsl BITYM3HSHUX aBTOPIB, pOCiiicbka U aHTIHChKa
— JIJIs1 aBTOPIB 3 IHIIUX KpaiH.

10. Matepian cratTi Mae OyTH BUKJIQJICHO 32 TAKOKO CXEMOTO:

1) inpexc YAK;

2) iHimiaau Ta Mpi3BUIIe aBTOpa (aBTOPIB);

3) Ha3Ba CTATTI;

4) moBHA Ha3Ba YCTAHOBH (YCTAHOB), e BUKOHAHO POOOTY, MICTO, KpaiHa;

5) mocraHOBKa MPOOJIEMH y 3arajibHOMY BHUIJIS/ Ta 11 3B’SI30K 13 Ba)KIIMBUMU Ha-
YKOBUMH Ta MPAKTHUYHUMU 3aBIIAHHSIMU;

6) aHai3 OCTAHHIX JAOCII/DKEHD 1 IyOIiKaIlii, B IKUX 3a[I0YaTKOBAHO PO3B’s3aH-
Hs1 JIaHOI TPOOJIEMH 1 Ha SIK1 CTUPAETHCS ABTOP;

7) BUIUIEHHS HE PO3B’sI3aHUX PaHillle YACTHH 3arajibHOT MPOOJIeMHU, SKMM ITPHCBSI-
YYETHCSI CTATTS;

8) opmyTroBaHHS MeTH CTATTI (TOCTAHOBKA 3aBAAHHS);

9) BUKJIaJ OCHOBHOT'O MaTepially JOCTIKEHHS 3 TOBHUM OOIPYHTYBAHHSM OTpPH-
MaHUX HAYKOBHX PE3YJIbTATIB;

10) BUCHOBKHY 3 TAHOT'O JIOCITI/PKEHHSI 1 IEPCIEKTUBH ITOAAIBIINX PO3POOOK Y ILOMY
HaIpsMi;

11) miteparypa;

12) nBa pe3tome — pociiicbkoio MoBOI0 00csirom 600-800 npykoBanux 3HaxiB (0,45
CTOPIHKM) ¥ aHriichkoro obcsiroM o 1200-1800 npykoBaHux 3HaKiB (1 cTopiHka)
3a Takor cxeMoro: iHaekc Y /K, iHimiaau Ta npi3suiie aBTopa (aBTOpiB), HA3Ba CTATTI,
TEKCT pe3roMe, KITFOUOBI ¢j10Ba (He OUIbIIIE I’ ATH).

11. Pe3tome Mae KOPOTKO IMMOBTOPIOBATH CTPYKTYPY CTATTi, BKIFOYAIOUH BCTYII, METY
Ta 3aBJIaHHS, METO/H, PE3YJIbTATU, BUCHOBKH, KITIOUOBI ¢j10Ba. [HIIlau Ta Mpi3BHUIIE aB-
TOpa (aBTOPIB) MOAAIOTHCS Y TPAHCIITEpAllil, Ha3Ba CTATTI — y MEPEKIIaal Ha aHTJIICh-
Ky. KitrouoBi ciioBa i1 iHIII TEpMiHU CTATTI MAIOTh BIIMOBIATH 3araIbHOIPUHHSATUM Me-
JUYHAM TEPMIHAM, HABEIEHUM Y CIIOBHUKaX. He ciiJi BUKOPUCTOBYBATH CIICHT 1 CKOPO-
YEHHS, sIK1 HE € 3arajJbHOBXHBAHUMH.

12. ¥V crarTsx ciIiJl BAKOPUCTOBYBAaTH MikHapoHy cucteMy onuHuIp Cl.

13. PucyHku (He OibIle ABOX) 1 MIIMKMCH IO HUX BUKOHYIOTh OKpeMo. Ha 3BopoTHO-
My 001l KOXKHOTO PUCYHKA IIPOCTUM OJIBIEM CJIiJT yKa3aTh HOTo HOMEP 1 Ha3By CTATTI, a
B pasi HEOOXITHOCTI TO3HAYUTH BEePX 1 HU3.

14. Tabmuui (He OUTBIIE TPHOX) CIiI IPYKYBATH HA OKPEMHUX CTOPIHKAaX, BOHHU I1O-
BHUHHI MaTH HyMepallito Ta Ha3By. Ha moisix pykomnucy HeoOXiTHO BKa3aTH MicClle pO3Mi-
IEHHS PUCYHKIB 1 Tabymib. [HpopMarlis, HaBeeHa B TAOIUIAX 1 HA PUCYHKaX, HE T0-
BMHHA TyOITIOBATHCS.

15. Crimcoxk JitepaTypHHX [HKEPEST MOBUHEH MICTUTH TEPEITiK Mpallb 3a OCTaHHI 5 POKIB 1
JIMIIEe B OKPEMUX BUIIJKaX — OUIBII paHHI MyOmikalii. B opuriHaibHUX pobOTax IUTYIOTh
He OutbIie 15 mxepen, B onrsyiax — 110 30. Ha koxHy poOOTy B CIIUCKY JIITEpATypU Mae OyTn
MTOCHJIAHHS B TEKCTI pyKorucy. JlitepaTypa y CIIUCKY pO3MIIIYEThCS 3TIHO 3 TOPSITKOM ITOCH-
JIaHb Ha Hel y TEKCTI CTATTI, SIKi MMOJA0Th Y KBAJIPATHHX JIy)KKaX, a00 3a andasitoM. SKIo
HABOJISITHCS pOOOTH JIMIIIE OJJHOTO aBTOPA, BOHU POBMIIIYIOTHCS 32 XPOHOIIOTTYHAM TIOPSII-
koM. J10 CrvCKy JITepaTypHHX JKEPEIT He CITiJT BKITIOYaTH pOOOTH, sIKi I1e He HAAPYKOBaHi.

16. CIIMCOK MOJAETHCS Y JIBOX IMPUMIPHUKAX ISl KOXKHOTO €K3eMIUISIpa CTATTI, SKi
JIPYKYIOTBCS OKPEMO OJIMH Bifl 0JfHOTO. [lepmunii mpuMipHUK 0OPMITIETHCS BIIIOBIIHO

110 Kniniuna anecre3sioJiorisi Ta inTeHcuBHa Tepamisi, Ne 2 (12), 2018 p.



g0 JCTY I'OCT 8302:2015. Apyruii — IMOBHICTIO MOBTOPIOE MEPIIUI, ajie JaTUHUIICIO
32 HU)KUCHABEJICHUMH CXEMaMHU.

Jns crareii:

Author A.A., Author B.B., Author C.C. Title of article. Title of Journal 2005; 5 (129):
49-53. TIpi3BuIla aBTOPIB Ta HA3Ba KypHAIY MMOJAOTHCS JATUHUIICIO Y TPAHCIIITEepallii,
Ha3Ba CTATTI — Y MepeKIajli Ha aHTIIIHCHKY.

Jloist maTepiastiB koH(pepeHmiii:

Riabinina A.A., Usol’tseva N.V. Surface Tension and Lyotropic Mesomorphism in
Systems Consisting of Nonionogenic Surfactant and Water, Liotropnye zhidkie kristally
1 nanomaterialy: sbornik statei VII Mezhdunarodnoi nauchnoi konferentsii (Lyotropic
Liquid Crystals and Nanomaterials: Proceedings of the Seventh International Confer-
ence), Ivanovo: Ivanovskii Gos. Univ., 2009, p. 73-75.

[Tpi3BuIa aBTOPIB MOJAIOTHCS y TPAHCIIITEPAIlii, Ha3Ba Mpalli — y NMepekiiaji Ha aH-
rmiicbKy. ['010BHE B onucax KoH(epeHiliil — Ha3Ba KOH(epeHIil MOBOIO opuriHay (1o-
JIAETHCS Y TpaHCIITepallii, sIKIO Hemae ii aHTIIHChKOT Ha3BM), BUMLISETHCS KYPCUBOM.
VY ny’®Kax HABOJUTHCS MEPEKIIa]l HA3BU Ha aHTJIMChKY. BUXiHi JaHi (Miciie MpoBeIeHHS
KoH(epeHIlii, Miclie BUJIaHHS, PIK, CTOPIHKH) — aHTJIIHCHKOIO.

Jast monorpadiii Ta iHIINX KHHKOK:

Nenashev M.F. Poslednee pravitel’stvo SSSR [Last government of the USSR]. Mos-
cow, KromPubl., 1993. 221 p.

[pisBuIa aBTOPIB MOJAIOTHCS y TPAHCITITEPAllil, HA3Ba KHUKKH — KYPCUBOM y TPaHC-
JiTepalii 3 IepeKIagoM Ha aHTIIHChKY Y KBaJIPATHUX JIy’KKaxX. MicIle BUIaHHS, PIK BU-
JIAHHS, 3araJIbHA KIJIbKICTh CTOPIHOK — aHTJIHCHKOI0, HA3Ba BHIABHHIITBA — Y TPAHC-
JiTepartii.

3ayBaxyemo: y CIHCKY JIATUHHUIICIO MOTPIOHO BKA3yBATH BCIX aBTOPIB JIITEPATYPHOTO
JOKepeIta, Ha sike locuiaeTech. HasBy mkeperna ()kypHaul, KOH(EpeHIlis, KHATA) 3aBXK/I1 BU-
JUITSIOTH KyPCHBOM.

JoTpuMaHHS IIMX MPaBIII 3a0€3MeYUTh KOPEKTHE BIIOOPAKEHHS IIUTOBAHUX JIKEPET
y TIepeBakHI OLIBIIOCTI peepaTUBHUX HAYKOMETPHUHUX 0a3 JaHUX.

17. CkOpOYeHHS CIIiB 1 CJIOBOCIIOJIyYeHb TTOIaroThes BianmoBiaHo 1o ACTY 3582-97 i
I'OCT 7.12-93.

18. Jlo craTTi HA OKPEMOMY aPKYIIli MOBOIO OPHTIHAIIY M aHIJIIHCHKOIO J01aI0ThCs
BIJTOMOCTI IPO aBTOPIB, SIKi MICTATh: BUCHE 3BaHHS, HAYKOBUH CTYIiHb, MPI3BUIIE, iM’s
Ta 1Mo 06aThKOBI (IIOBHICTIO), Miclie poOOTH i Tocamy, Ky obiliMae aBTOp, amgpecy s
JIMCTYBAHHS, HOMepH TenedoHiB, pakciB Ta aJpecH eeKTPOHHOI MOIITH.

19. 1o npykoBaHUX MaTepialiB, BUKOHAHMX 13 BUKOPUCTAHHIM KOMIT IOTEPHHUX TEX-
HOJIOTIH, 00OOB’SI3KOBO JIOAOTHCS MaTepiaidi KOMIT FOTEpHOTO Habopy Ta rpadiku Ha
JIUCKeTi (JTa3epHOMY JTUCKY).

Tekcr moxe 0ytu Takux popmari: Word for Windows, RTF (Reach Text Format).

['padiunnii MaTepian ciin nmonaBati B okpemux ¢aitnax gopmarie XLS, TIFF, WMF
a6o CDR. PoziinbpHa 3MaTHICT IITPUXOBUX OpuTiHAB (rpadiku, cxemu) popmatis TIFF
noBuHHa Oytu 300-600 dpi B&W, HamiBroHOBUX (poTorpadii Ta iH.) — 200-300 dpi
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Penakuiiina xouteris

Homatox g0 [TpaBui miaroToBKu craTeit
110 xypHaiy «KIliHIYHA aHeCTe310J10T1s
Ta IHTEHCUBHA Teparis»
JEKJIAPALIIS

[[0/10 OPUTIHATBHOCTI TEKCTY HAYKOBOI CTATTI

S(mu), (I1.1.b. asmopa abo agmopie — yKa3zyomscs 6ci agmopu HayKko6oi cmammi),
JIEKJIapyI0(EMO), 1110 B CTATTI (HaA36a HAYKO08OI cmammi) HASSBHUM € OPUTIHAJIBHUMA TEKCT,
OTPUMAHMH y pe3yJIbTaTl BIIACHUX JOCTIKEHD (KIIHIYHUX CIIOCTEPEIKEHb ), 6I0CymHi He-
KOPEKTHI IIUTYBaHHsI, 3aTI03WYEHHS 1HIIIOI0 TEKCTY, BIAOMOCTI, niepeadaueHi cr. 32 ta 69
3akony Ykpainu «[Tpo BHILy OCBITY».

3asBirsiro(eMo), 1110 Mosi(Hallla) HayKoBa poOOTa BUKOHAHA CAMOCTIHO 1 B Hill HE MICTUTh-
Csl €JIEMEHTIB ITIariary.

VYci 3amo3uveHH s 3 APYKOBAHKX Ta eJIEKTPOHHUX [HKEPEIT, a TAKOXK i3 3aXUIIEHHUX pa-
HIllIe HAYKOBHX POOIT, KAHIUAATCHKUX 1 JOKTOPCHKUX JUCEPTAIliil MAIOTh BIAIOBI/IHI TTO-
CHJIAHHSL.

Sl(mu) o3nariomienuii(i) 3 unHHUM [ToJTOXKEHHSIM TTPO BUSIBJIICHHS aKaIeMIYHOTO Tij1a-
riaty, 3TiJTHO 3 SIKUM HasIBHICTbH ILJIAriaTy € IMiJCTABOO JUISl BIIMOBH NPUUHSTTSI HAYKO-
BOI CTATTI A0 OIyOJIIKYBaHHS B HAYKOBOMY ypHaii O1ecbKOTro HAIlIOHAIILHOTO MEINY-
HOTO YHIBePCHUTETY.

Jara ITigmac(u)

Mpumitkn: 1. YV Jlexnapanii moBuHHI OyTH MiJIKUCK BCIX aBTOPIB HAYKOBOI CTATTi,
SIKI MAIOTh OYTHU 3aCBiIU€H] YCTAHOBOIO, JIe BOHU MPALIOIOTh.

2. SIK11o0 aBTOPH CTATTI € CIIBIPAIIBHUKAMU PI3HUX YCTaHOB, TO Jlekiiapaiiis mo-
BUHHA OyTH 3 KOXHOI YCTaHOBU.
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