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OUSUKATNOAPOAUHAMUKU N KABUTALUU B CUCTEMAX
MEXAHUYECKOW NOALEPXKW IEBOIO XXENYAO0YKA CEPALIA
MMNENNEPHOIO TUNA

Masypenko A.Tl.

Pe3iome: Biiarofapsi cCoBpeMeHHble CUCTEMbl MeXaHU4eCKOH MOAJIePKKH KPOBO-
oGpallleHls] Y MHOTHX NallMEHTOB, C TEXEJbIMU GpOpMaMH CepAeyHON HeAoCTa-
TOYHOCTH Pa3HbIX THIIOB, MOSIBUJIACh BO3MOXXHOCTb 6€30MacHO U KOMGOPTHO J10-
KJAThCsl BO3MOXKHOCTH Nepecasiku cepua. 0cco6eHHOCTAMU JaHHOM anapaTypel,
KoTopasi pU3NYeCKU sIBJISIETCs rajJbBaHUYeCKUM MarHUTHO-UHAYKTUBHBIM Ha-
COCOM, fIBJISIETCS BHYTPEHHS JIEBUTHPYIOLIAsi POTOPHAs COCTABJSAIOLIAS UMIIE-
JIEPHOTO THUINA, KOTOpPasl XapaKTepU3yeTCs KPbLIBYATO-JONACTHON THJPOJUHA-
MHUYECKOH 4YacTblo, KOTOpas UMeeT KaBUTALMOHHble XapaKTEPUCTUKU. AHAINU3
KaBUTALMOHHBIX MOCJeACTBUN paboTh! AAHHBIX TUIIOB BHYTPHUCEPEYHBIX OMII
ObLJ1 IPOBEJIEH Ha OCHOBE CYLIECTBYHOLIMX MPAaKTUYECKUX MUPOBBIX MPHUMEPOB,
H3y4eHbl TEOPETHUECKU U U3JI0KEHbl XapaKTEPUCTHUKU CPABHEHHS MOJTYYEeHHbBIX
pe3ysnbTaToB. K BHHMaHHIO NpeJCTaBJeHbl MeXaHU3Mbl GpU3NYECKO-MaTeMaTH-
YeCKOro paccyeTa KaBUTALXOHHOM MPOAYKTUBHOCTH U I'MAPOAMHAMHYECKUX Xa-
PaKTEPUCTHUK JAHHBIX TUIIOB MOMIT HAa Pa3HbIX peKUMaX PaGoThl, UTO BJAUSET Ha
BO3MOXXHOCTb BO3HUKHOBEHHSI KJIMHUYECKUX OCJIOKHEHUH y MaleHTOB MPU UX
HCIIO0JIb30BaHUU.

KnroueBble c/I0Ba: UMIeEJ/JIEpHbIE POTOPbI, KABUTALMOHHAsS IPOAYKTUBHOCTD,
TU/IPOAMHAMUYECKHE IOTOKU B CUCTEMAX MexaHU4YeCKOH Mo/ /Iep>KKH KpoBoo6pa-
IeHHs.
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PHYSICS OF HYDRODYNAMICS AND CAVITATION IN IMPELLER TYPE OF
LEFT VENTRICLE ASSIST DEVICE

Mazurenko O.

Abstract. Thanks to modern systems of mechanical support of blood circulation in
many patients with severe forms of heart failure of various types, it became possible
to safely and comfortably wait for the possibility of a heart transplant. The features
of this equipment, which is physically a galvanic magnetic inductive pump, is the
impeller-type internal levitating rotor component, which is characterized by a vane-
blade hydrodynamic part, which has cavitation characteristics. An analysis of the
cavitation consequences of the operation of these types of intracardiac pumps was
carried out on the basis of existing practical world examples, theoretically studied,
and the characteristics of comparing the results obtained were described. The
attention is given to the mechanisms of physical and mathematical calculation of
cavitation productivity and hydrodynamic characteristics of these types of pumps
at different operating modes, which affects the possibility of clinical complications
in patients using them.

Key word: LVAD, impeller, blade rotor, cavitation productivity, flow hydrodynamic.

Introduction. Annually around the world, millions of patients have a diagnosis of
heart failure. The limited number of donor hearts available to these patients leads to
a huge need for a system of mechanical blood flow support, either as a total artificial
heart (TAH) or as a ventricle assist device (L / R VAD). VADs replace the work of the
heart and give it time for regeneration and potential recovery by discharging the ventri-
cle, while maintaining adequate peripheral and coronary blood flow. Often left ventricle
of the heart have problem, then right. VAD have either pumping fluctuation systems or
centrifugal rotor-dynamic pumped impeller systems of continuous flow.

Continuous-flow VADs are small and can be located in the body with the help of
minimally invasive techniques, in addition, they reduce the percentage of clinical and
technical complications. Despite the success of impeller types of pump systems, it is
necessary to understand the hydrodynamics of the operation of these devices and situ-
ations that can lead to unstable operation due to the discrepancy between their modes
of use. The figure 1 below depicts the scheme of work and location of the impeller type
of LVAD and the motion vectors of the blood moving by it and transverse sections of the
device showing the inductive forces holding the proper impeller (the impeller of the
motor rotor).

VADs have work parameters that can be used to observe the sequence of stability of
itsoperation. These include the power of the pump indicated by the voltage in watts (Wt),
the pulsation index (PI) is the measurement of the pulse of the flow of blood through
the pump, the speed of the impeller turnover in thousands of turnovers per minute, the
resulting pump flow is expressed in liters per minute, which must correspond to the
heart index .

Situations in which the performance of the intracardiac pump changes is the result
of changes in the conditions of the hydrodynamics physics, which depend on the
clinical variables of the parameters of the patient’s health. Such clinical parameters
are indicators of the hemostasis system, water, electrolyte, colloidal blood balance and
others, the impact of which is studied in the author’s dissertation, the result of which
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is given scientific work. In the analysis of literature data, it turned out that cavitation
in miniature pumps was experimentally analyzed and proven by semi-open-centered
wing-shaft impeller rotors. Also described were flow analyzes using a numerical
model of a three-dimensional turbulent flow in pumps near the peaks of the efficiency
point using the VOF turbulence model and cavitation. The prediction of the average
cavitation productivity of each impeller with digital modeling was analyzed. The results
indicated the similarity of the cavitation characteristics of small intra-heart pumps to
industrial-size pumps, with the productivity of the cavitation of the semi-open impeller,
reduced by increasing the axial gap of the tips. The literature describes the possibility
of improving the hydraulic and cavitational productivity of the semi-open impeller by
changing the angle of the working blades, as well as a uniform flow of high pressure
before the entrance of the blood to the impeller.

With the impeller, the rotary part of the pump, we can obtain a moment of low
pressure at the edges of blades with a pronounced gradient of pressure P1 and P2 on the
critical side of the transition to the cavitation and supercavitation mode (Fig. 2), where
the vice on the blades is lower than the level of partial pressure of oxygen in blood,
which can lead to the formation of a cavitation cavity, which can lead to the destruction
of blood cells, as well as significant hemodynamic and embolic complications.

Clinical Anesthesiology & Intensive Care, N2 2 (14), 2019 om



Low pressure areas at the inlet edges of
the impeller blades at the beginning of
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Materials and methods: the hydraulic parameters of different types of semi-open
impeller pumps were studied, which showed the efficiency of the tilted blades of the
semi-open rotor in terms of hydraulic performance in contrast to the closed rotor [2].
Described are cavitation studies of hydraulic productivity of semi-open centripetal
impellers, conducted by calculations and experimental tests of intracardiac miniature
pumps at speeds from two to twelve thousand turnovers per minute. Shovels and
geometry of the location were presented in the previous figure. The flow temperature,
according to the needs of the experimental part, was a constant and controlled
monitoring and cooling system. The experiment was based on the gradual reduction of
absolute pressure in the total intake chamber of injection to the appearance of modes of
cavitation and supercavitations, which were observed more than 11700 rev / min. The
peak performance of hydraulic performance and cavitation manifestations indicated
the ratio of the lumen of the axial impeller tip to the width of the blades.

Theoretical part: Typically, the parameters of the input geometry of the impeller
are decisive for the performance of the cavitation pump. The blade blocking factor, ie B,
is especially important among these parameters, which is defined as follows:

27n
27y —z0u

The flow from the axial to the radial direction ch/Dr has cavitation characteristics,
calculated as follows:

D, /D, ~1,05y(1+d?2)/2, whenD, /D > 0.8

On the private cavitation characteristics can be noted several critical modes of
cavitation. Cavitation cavities on the blades appear at a cavitation reserve Ah_ This is
the mode of occurrence of cavitation. The presence of caverns is not affects the pressure
and power. The first (I) critical mode corresponds to the beginning of a change in head
or power, the second (II) - to the beginning of a sharp change in head and power.
When a vane pump operates on a single component fluid, such as blood, not containing
impurities of undissolved gas, caverns are observed in dense blades in this mode, which
are closed on the blades to form vortices. Vortex wakes behind cavities are washed out
by the main flow before leaving the wheel, and therefore do not affect the kinematics
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Figure 3: Private cavitation characteristics of the pump (a) and the length of the cavity (b)

of the flow at the exit from it. Therefore, the pressure and power in the second critical
mode vary slightly compared with those in cavitation free regimes. With the subsequent
small decrease in the cavitation reserve, the cavities reach the exit from the wheel, and
then extend beyond its limits, which is accompanied by a sharp drop in pressure and
power. The fully developed cavitation flow mode with long cavities closing up behind
the rotating rotor is the limiting third (III) critical mode, supercavitation mode, or the
cavitation breakdown mode of the impeller pump. Head, power and cavitational reserve
in this mode reach their minimum values.

Figure 3 also shows the allowable cavitation stock Ah. Allowed cavitation reserve is
the minimum cavitation reserve in which the pump operates without cavitation or with
cavitation safe for it. In the latter case, the pressure, power, vibration, intensity of cavita-
tion erosion and other indicators of work may change due to cavitation within the per-
missible limits. Also has pictured, the dependence of the sharp gradients of velocities
on the impeller with the increase of its turnovers leading to cavitation events is shown.

In addition, according to cavitation characteristics, cavitation reserves were record-
ed, corresponding to the first [ Ah and third III Ah critical cavitation modes. In modes
without reverse currents at the entrance to the wheel a cavity appears on the section of
the entrance edge of the blade adjacent to the covering disk. In the case of a non-impact
flow of the relative flow, when the blade attack angle 6 = 3, - B, is zero, the discharge
peak on the blade is minimal. Accordingly, the cavitation reserve of the beginning of
cavitation is minimal. With normal incoming blood flow, when the angles of attack are
negative, the cavity is observed on the front side (pressure side) of the blade, and for
small flows - on the back side of the blade (discharge side).

As the supply decreases (the angle of attack increases), the cavitation margin for
the onset of cavitation i Ah decreases, reaches a minimum, and then increases. With a
further decrease in feed at the entrance to the wheel, reverse currents arise, the flow is
rebuilt, the boundary of the vortex zone shifts to the axis of rotation, which reduces the
angle of attack of the blade in the active flow. Cavitation reserve decreases again.

Cavitation stall. From the equations of flow, energy and quantities of motion for the
super cavitation flow around a straight grid of plates of finite thickness, the expression
for the cavitation coefficient was obtained in:

Clinical Anesthesiology & Intensive Care, N2 2 (14), 2019 7m
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Ay = {[Sinﬁl +\/sin2 (By, =By )+asin(2B, =B, )]/[sinB,, —a]} -1

Dependence A ; = (9, By, @), is presented in fig. In this formula, B, - angle, rela-
tive flow before the entrance edge of the blade, 8,, - angle of the blade installation at the
wheel entrance, a =Ko, /T,.

As aresult of the statistical processing of cavitation characteristics of more than 100
models of centrifugal impeller pumps, a critical cavitation coefficient A was obtained. It
is expressed by the following Shemelya-Shapiro formula:

doy =1,2¢,(0,7¢%%°" ~8.8¢,5, )

The Thomas cavitation coefficient, which is defined as follows: 6 = NPSH \ H, where
NPSH is the flow rate at the input to the pump and H is the output speed. Cavitation
_mlo
NPSHﬂ

c
flow of impeller productivity in meters cubic per minute, n - frequency of rotation of a
rotor in thousands per minute.

Also, calculate the total pressure Cpt based on the following equation [1,2]:

Py +pV:/2-p,q
pu’ /2

productivity is calculated by the following formula: = , were Q - volume

C_ =

pt

where Ps-static pressure in Pa, p is the liquid density in kg/m?3, v is the absolute
velocity in m\s™, u is the peripheral velocity m\s™.

Discussion and results: Proceeding from the above methods of calculating the re-
sults of the hydrodynamic and cavitation productivity of impeller pumps, it can be ar-
gued that

1. Calculation of the cavitation reserve for the turbulence of internally cardiac
miniature pumps showed an average drop in hydrodynamic performance, which is a
satisfactory result for this type of pump.

2. Imperators of intra-heart pumps with a positive central inclination of blades have
better hydrodynamic performance and higher cavitation stock.

3. The impellers of the internal heart pomp have an increasing critical cavitation factor
when increasing the flow velocity to peak at increasing speed.

4. The value of reducing the diameter of the input neck in increasing the input pressure
before the impeller is intended to increase the cavitation stock and the critical
cavitation coefficient.

5. Generally, the hydrodynamic and cavitation characteristics of miniature impelerated
intra-heart pumps are similar to large industrial ones of the same type.

6. Increasing the axial gap of the tip induces cavitation and lower productivity for the
intra-heart pump. [1,2]

This figure 4 shows the result of a cavitation test on the axial gaps of impellers iden-
tical to the rotors of the internal heart pomp, where one can notice the level A2 = 0,182,
which is a critical coefficient of cavitation, as well as vectors of motion on the shovels.
According to experimental data, a decrease in the hydraulic performance of the pump
[2] with a tendency to increase A2 is proved. An increase of A2 will result in an increase
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in NPSHc, and a decrease in cavitation productivity. Thus, it can be seen that increas-
ing the axial gap of the blade tip causes cavitation and lower productivity for a minia-
ture pump. To observe the internal flow of cavitation in the work areas of the impeller
blades, the figure shows the distribution of the volumetric velocity of the cavity in the
middle section of the surface near the blade edge of the blade of variant 1 and 2 under
operating conditions A2 = 0.045, ¢ = 0.089, n = 11700 min-1, NPSH = 2.7 m. The des-
ignated number represents the volumetric frequency of the cavity (the volume of the
bubble is a gas phase, while 0 is a liquid phase).

Of great importance for indicators of internal hydrodynamics of intra-heart pumps
is the position of the incoming mouth during the surgical implantation of this device
in the ventricles. The inclination of the LVAD inlet inappropriately leads to changes in
the flow of the exhaust from the pump into the pump and the pressure changes to the
downward direction, which results in NPSH <2.4 m, and at n not < 5500 rev / min, as
shown in this figure 5.

As you can see in Fig. 5. a), the temperature of the designation of the velocity of the
vectors at the inlet at the normal position of the inlet of the pump contributes to the
high rate of the input stream, which at constant turns and the performance of the impel-
ler will give high pressure at the entrance to it and will not increase the productivity of
cavitation. In Fig. 5b), due to the inclination to the interventricular membrane, we see
an increase in the turbulence of the blood flow in the left ventricle, which leads to a de-

Fig. 5. Vector paths of the
flow velocities that intersect
in the left ventricle to

the entrance to the LVAD
inlet, at a) to the corner

of 00 (correct) and b) -140
(not true, oriented to the
interventricular membrane).
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crease in the pressure at the entrance to the pump and as a result of this dissociation of
the curvature of the cavitation to increase its productivity and reduce the hydrodynamic
performance of the pump in general, that leads to an increase in the pulse index and the
required voltage of the motor [5,6].

On Fig.6. it is possible to observe a study on impeller models of the values of blood
flow velocity in LVAD devices and the values of pressure at the outlet of the blood from
the outlet of the pump through the graft to the ascending aorta, as demonstrated by the
temperature value.

The analysis of studies of specialists in the hydrodynamics of miniature heart pumps
points to the focus of attention of practitioners - physicians on changes in the pressure
in the left and right ventricles of the heart, leading to sharp gradients of pressure before
and in the impeller and can lead to clinical complications in the form of damage to blood
cells, the walls of the aorta against the place of implantation of the graft of the outflow
of the pump and the thrombotic-embolus complications that can be observed on the
thermovector graph of the engine Fig. 6, where the largest traction velocity vectors
Chains on the outer wall of the shoe of the engine in front of the impeller before going to
the grate. Also, on the thermography of the discrepancies in speed and pressure of grate
and its connection to the aorta a) we see a sharp gradient of pressure on the opposite
wall at the time of release, which tells us about constant damage with high pressure
[6,7,8]. In the graph b) we observe measured vectors of blood flow from graft to the root
of the aorta and on the descending part of it and on the shoulder vessels, c) the period
of the protodiastolic.

When working with systems of intra-cardiac pumps, it is important to synchronize
the work of the engine with the blood-cycle, the operation of the Ao-valve and
the reductions of both the ventricles and the atrium, which will affect the output
hydrodynamic performance of the VAD engines. This synchronization is depicted in the
scheme proposed by Guyton and Hall in 2006.

Conclusions: The study of the physical conditions of the work of VAD devices is
impossible on a theoretical scale; the experimental part should be a compulsory com-
ponent in the studied features of their hydrodynamics. In the world more than a large
number of devices of this type are used to save people with signs of severe heart failure,
which leads to the need for further serious study of the hydrodynamic subtleties of their
work to facilitate the possibility of their clinical application. From the analytical review
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of the literary material, a number of the following conclusions can be drawn from the
physical bases of hydrodynamics and cavitation moments of these devices.

1.

The tested miniature pump has a similar cavitation and performance with centrifugal
pumps of the same impeller type of normal industrial size.

. Relative velocity vectors on the middle surface of the impeller blades have the ability

to drastically change to the cavitation cavern formation site.

. Both the hydraulic characteristics and cavitation and the performance of the

miniature pumps can be improved when the impellers with inclined blades are used
for semi-open working wheels.

. As the axial gap increases, cavitation increases, and the productivity of miniature

pumps decreases.

. An even flow of high pressure above the entrance to the impeller impeller can be

provided by the correct position of the incoming neck with a narrowing diameter,
increasing the pressure at the inlet to the rotor, which reduces the probability of
oscillations and decreases the pressure and productivity of the cavitation.
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KOPPENALIA 3MIH PIBHA ECTPOTEHY, MPOFECTEPOHY TATNIYTAMATY B
KPOBI MPU HOPMAJIbHIA BATITHOCTI

OHope Hkagop Wunutym, Muxaiino Ly6inet, OneHa CeBepiHoBcbKa, MeTblo boliko,
PycnaH Kyu, I3painb Menamepn, Omutpo ®paHk, Omutpo HataHnenb, OnekcaHap
3noTHIK

Haire mociif»keHHA cnpsAMOBaHe Ha BHM3HAuyeHHA BIUIMBY PIBHIB IpOrecTepoHy
Ta ecTpOreHy Mij yac BariTHOCTi Ha piBeHb IIyTaMaTy KpoBi. Mu Bifi6paan 116
»KIHOK 1 pO3/I/IMJIM IX HAa TPU FPYIH B 3a/1€?KHOCTI BiJf TepMiHy rectanii: rpyna 1 -2
’KIHKHM B NIepLIOMY TPUMECTPI BariTHOCTI, Irpymna 2 - »KiHKU y JpyroMy TpUMeCTpi
BariTHocTi, rpyna 3 - KiHKU B TpeTbOMy TpuMecTpi BariTHocTi. Mu ofHOpa3oBo
B34JIM 3pasKHW KpOBi y >KIHOK i BM3HA4YWJIM DiBHi €CTpPOTeHy, NpPOrecTepoHY,
riyTaMmat-nipyBaT TpaHcaMmiHasu (['TIT), rmyTamaT-okcanoaneTaT TpaHcaMiHa3u
(FOT) Ta rayramaTy. AHani3y MOKas3ajy, L0 BMICT [JyTamary B Jpyromy (p
<0.001) Ta TpeTbomMy (p <0.001) TpuMecTpax 3HAYHO HIKYeE. JJOCTiPKEHHS TAKOXK
N0Ka3a/Io_HasABHICTb 3BOPOTHLOI KOpeJALil piBHA eCTpOreHy Ta NPOrecTEPOHY,
Ta piBHS JIyTaMaTy KpoBi nmpoTsarom Bciei BaritHocTi (p <0.001). 3 iHmoro 60ky,
piBHi I'lIT I I'OT He 3MiHIOBanucA mif, Yac BariTHOCTI, He3BaXKalOUU Ha He3HAYHe
3HmwkeHHs [TIT B TpeTboMy TpuMecTpi. 3BOPOTHS KopeJslif 6yJa TaKoX
OTpUMaHa MiX MiIBULIEHUMU PIBHAMU e€CTPOTEHY i NpOTrecTepoHy Ha MOMEHT
KiHI|eBUX CTaZild BariTHOCTed Ta piBHEM IJyTaMmaTy KpoBi kiHOK. [lojanbiie
3pOCTaHHA PiBHIB eCTpOreHy i IporecTepoHy JieAb BIJINBAB Ha piBeHb INyTaMaTy
KpOBi mic/isl TOro, Ik IJIyTaMaT-peyKyl4yui epeKT AocsraB cBOro miky. /laHi
BUILEBUK/IaZ€eHOTO A0CJi/PKeHHsl [eMOHCTPYIOThb BIUIMB DIiBHIB eCTpOreHy Ta
[IpOrecTepPOHy Ha PiBeHb IJIyTaMaTy KpOBi, MeXaHi3M fIKOTO He 06yMOBJIEHHUU
['OT/T'TIT koHBepPTYIOYHMMH MeXaHi3MaMU

Kiro40BIi c/10Ba: ecTporeH; NporecTepoH; rJiyTaMaT KpOBi; BariTHiCTb; Helponpo-
TEKIisl.

KniniuHa aHecTesionoria Ta iHTeHcuBHa Tepanis, N2 2 (14), 2019



UDC577.175.64:618.2(047.31)
D0110.31379/2411.2616.14.2.2

THE CORRELATION BETWEEN CHANGING ESTROGEN AND
PROGESTERONE LEVELS AND BLOOD GLUTAMATE LEVELS DURING
NORMAL PREGNANCY

Honore N Shiyntum?, Michael Dubilet?, Olena Severynovska® Matthew Boyko?,
Ruslan Kuts?, Israel Melamed*, Dmitry Frank2, Dmitry Natanel?, Alexander Zlotnik?
Our investigation aimed to examine the impact of changing estrogen and
progesterone levels during normal pregnancy on blood glutamate levels. We
recruited 116 pregnant women and partitioned them into three groups based
on their gestational ages: group 1 - first-trimester pregnancy, group 2 - second-
trimester pregnancy, and group 3 - third-trimester pregnancy. We drew single
samples of venous blood from the participating women and analyzed for differing
levels of estrogen, progesterone, glutamate-pyruvate transaminase (GPT),
glutamate-oxaloacetate transaminase (GOT), and glutamate. Results showed that
the second (p<0.001) and third trimesters (p<0.001) had significantly lower blood
glutamate levels. Analyses also revealed the existence of an inverse correlation
between blood glutamate levels and estrogen and progesterone levels in the
entirety of the pregnancies (p<0.001). On the other hand, GOT and GPT levels
were unchanged during pregnancy periods, although a slight reduction in GPT
was observed during the third trimester. Inverse correlations were also obtained
between increased estrogen and progesterone levels during the advanced stages of
the pregnancies and blood glutamate levels of the women. Further rises in estrogen
and progesterone levels barely impacted blood glutamate levels once the blood
glutamate reducing effect reached the maximal point. Findings from this study
show that changing estrogen and progesterone levels have an impact on blood
glutamate levels, a mechanism that is most probably not facilitated by a GOT/GPT
conversion mechanism.

Keywords: estrogen; progesterone; blood glutamate; pregnancy; neuroprotection.

Introduction

Estrogen (E) and Progesterone (P) are female sex hormones whose actions are not
limited to tissue-related reproductive functions. E and P reportedly play a role in the
development of a variety of body tissues, such as tissues of the central and peripheral
nervous systems. These two hormones are allegedly also neuroprotective against vari-
ous neurodegenerative disorders [12], although the precise mechanism of how either
ensures this neuroprotection is still elusive. Hypothetical theories have it that E and P
may induce neuroprotection through excitatory neurotransmitter systems, such as glu-
tamate receptors [6] and glutamate transporters [10].

Severe neurological crises are often accompanied by unusually high brain extracel-
lular (ECF) and cerebrospinal fluid (CSF) L-glutamate (glutamate) levels that are neu-
rotoxic and linked to poor neurological outcomes in the event of neurodegenerative
disorders in the example of a traumatic brain injury (TBI) and stroke [4]. High levels
of glutamate can further increase and become chronic under certain disease circum-
stances, such as glaucoma, amyotrophic lateral sclerosis (ALS), and HIV-dementia [5,
13]. Excess brain interstitium glutamate levels accelerate the stimulation of glutamate
receptors, which causes cell swelling, apoptosis, and neuronal death, all elements of a
compromised neurological outcome.

Clinical Anesthesiology & Intensive Care, N2 2 (14), 2019 15 m



While strong correlations between blood and brain glutamate levels have been es-
tablished by several investigators [7, 19], other researchers have been quick to point
out that reduced blood glutamate levels provided neuroprotection [3, 18, 26-28]. We
showed in our previous investigation that blood glutamate levels in male rats decreased
when injected with E; we injected these rats with Premarin (a mixture of different es-
trogens), which resulted in a significant, long-term decrease in blood glutamate levels,
correlating with a better neurological outcome [29]. There are suggestions that the
glutamate-related mechanism serves as the route for the neuroprotective properties
of E and P [2, 9]. E and P could reportedly also decrease the human blood glutamate
levels, while there is evidence that levels of glutamate are significantly lower in healthy
females of the human population [30]. Also, there is proof that blood glutamate levels
correlate inversely with plasma E and P levels in ovulating women during menstruation
[25].

Our investigation aimed to investigate the impact of changing E and P levels on blood
glutamate levels during normal pregnancy. Fluctuating plasma E and P levels are pre-
dictable during normal pregnancy, with the overall levels of both hormones E and P
highly elevated in pregnant women relative to their non-pregnant counterparts [21].

We expected that increasing blood glutamate concentrations would reach maxi-
mum levels during the first trimester of pregnancy, which coincided with minimal E
and P plasma levels. We also anticipated that blood glutamate levels would slowly de-
crease with increasing plasma E and P levels. We deemed it essential to investigate the
possibility of high levels of E and P typically seen during pregnancy impacting blood
glutamate levels through a comparable mechanism to that engineering the fluctuation
of glutamate during ovulation. Contrary to fluctuating E and P levels noted during the
menstrual cycle, E and P levels are known to increase and are usually more pronounced
during pregnancy. Our curiosity to this effect was to tell if higher E and P levels during
pregnancy affect blood glutamate levels as is the case with lower E and P levels during
ovulation. We measured levels of glutamate-pyruvate transaminase (GPT), glutamate-
oxaloacetate transaminase (GOT), and glucose to determine their involvement in the
possible glutamate-reducing abilities of E and P [24, 28].

Materials and Methods

Soroka University Medical Center, Beer Sheva, Israel was the site of our investiga-
tion, which was ratified by the Institutional Review Board. We received written and
signed informed consent from each participant before the research, with 116 healthy
pregnant women taking part in the study. The benchmark for exclusion included under
18 years candidates, known fetal anomalies, maternal co-morbidities, such as pregnan-
cy-induced hypertension (or pre-eclampsia), renal or hepatic failure, chronic steroid
treatment, estrogen or progesterone treatment, anemia (Hb < 12 g/dl), diabetes mel-
litus, or women with certain metabolic disorders.

Following their stages of gestation, we partitioned the women into 3 groups. First-
trimester women (from 6 to 14 weeks) enlisted from candidates seeking elective ter-
mination of their pregnancies occupied group 1. Group 2 consisted of second-trimester
women (14 +1/7 weeks until 28 weeks) enrolled from candidates seeking elective clini-
cal examinations, such as an ultrasound test. Group 3 was made up of third-trimester
women (28 + 1/7 until 42 weeks) drafted from candidates who had pathological fetal
presentations, macrosomia, or previous cesarean sections and were seeking elective
clinical examinations or elective cesarean sections.
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Single samples of venous blood (10 ml, via the antecubital vein) were drawn from
the women and subjected to analyses for estrogen, progesterone, glutamate, GPT, and
GOT levels. A blood glucose monitoring device, “glucocheck sensor” (Roche, Germany)
helped evaluate blood glucose levels immediately after drawing blood from patients.
Portions of the collected blood were centrifuged, and the serum analyzed to assess
plasma GOT and GPT levels using the fluorescent method and Olympus AU 2700 Assay
(Minnesota, USA).

To determine plasma E and P levels, blood samples were again subjected to centrifu-
gation, with the resulting serum analyzed immediately or stored in a freezer at -802 C
till it was evaluated with an ADVIA Centaur Estradiol/Progesterone Assay (Bayer, NY,
USA), whose principle is based on competitive immunoassay; this allows measurement,
by a direct chemiluminescent technology, of the highly specific antibodies produced.

For the evaluation of blood glutamate levels, we added an identical volume of ice-
cold 1M perchloric acid (PCA) to whole blood (200 pl aliquot) and then centrifuged
at 10000xg for 10 min at 4°C, deproteinizing it. The resulting pellet was thrown away,
leaving the supernatant, whose pH was subsequently adjusted to 7.2 with the use of 2M
K,CO,; some amounts of the supernatant was stored at -80°C in case later analyses were
required. We then applied Graham and Aprison’s fluorometric method [8] to quantify
the levels of glutamate as follows: we added a PCA supernatant aliquot (20 pl) to a mix
of 0.3 M glycine, 0.25 M hydrazine hydrate buffer (480 ul) and 1N H, SO, and 15 U of
glutamate dehydrogenase in 0.2 mM NAD that adjusted the pH to 8.6. The mixture was
then incubated, and after a 30-45 min incubation at room temperature, we measured
the fluorescence at 460 nm, with 350 nm the excitation mark. The concentrations of glu-
tamate used for the glutamate standard curve were between 0 and 6 uM. Every measure
carried out was duplicated.

For statistical analyses, we used the SPSS 17 package (SPSS Inc., Chicago, USA).
We used the two-tailed t-test for equality of means and Levene’s Test for Equality of
Variances to compare glutamate, glucose, GOT, and GPT levels between various groups.
p<0.05 was considered significant and p<0.001 highly substantial. The presentation of
data is means * SEM.

Results

Our research included 116 pregnant women in all: 43 of the pregnancies were first-
trimester, 43 were third-trimester, and only 30 were second-trimester because we
found it hard enrolling healthy pregnant women during this trimester. Figure 1 con-
tains changes in the level of blood glutamate during al three trimesters of pregnancy.
Blood glutamate levels in second-trimester pregnancies decreased significantly (98.3
* 6 pM/L) in comparison to those in first-trimester pregnancies (167 + 13 pM/L)
(P<0.0001). Blood glutamate levels in third-trimester pregnancies were at comparable
levels to those in second-trimester pregnancies (88.9 + 8 uM/L) but were substantially
lower than those in first-trimester pregnancies (P<0.0001).

Figure 2 is a representation of Blood E and P levels. Plasma E levels increased sig-
nificantly in second-trimester pregnant women (8158 + 1030 pg/mL) in comparison to
the levels in first-trimester pregnant women (1780 = 190 pg/mL) (P<0.0001). Plasma
E levels rose further in third-trimester pregnant women, reaching 20735 * 1620 pg/
mL (P<0.0001). Similar changing patterns were observed with regards to P levels, with
significant increases noted in second-trimester pregnant women (65 * 5 ng/mL) when
compared to levels in first-trimester pregnant women (23 * 2 ng/mL) (P<0.0001). As
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with plasma E levels, quantities of Plasma P increased further in third-trimester preg-
nant women, reaching 200 + 14 ng/mL (P<0.0001).

Trimester
1 2 3
Glucose (mg/dL) 86 %2 894 80 £2
GOT (IU/L) 21+1 201 20+1
GPT (IU/L) 19£2 14+1 121"

Table 1 displays values for blood glucose, plasma GOT, and plasma GPT during all
three trimesters of pregnancy. The levels of blood glucose or GOT stayed constant for
the entirety of pregnancies and were comparative among all groups. GPT levels did stay
constant during trimesters one and two but diminished significantly by the third preg-
nancy trimester in comparison to first-trimester levels (P<0.01).
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Discussion

Our main finding showed that an inverse correlation exists between increasing E
and P levels during advanced stage pregnancies and the blood glutamate levels of the
pregnant women. Increasing E and P levels in second-trimester pregnancies were in-
volved with significant decreasing blood glutamate levels, even though the continuing
rise in E and P levels in third-trimester pregnant women did not trigger further sub-
stantial reductions in blood glutamate levels.

Another primary outcome of our research was the fact that reduced blood glutamate
levels were not a sign of rising blood GOT or GPT levels. This finding suggests that if
increasing E and P levels can lower blood glutamate amounts, the phenomenon does
not include oxaloacetate- and pyruvate-driven GOT and GPT, respectively, converting
glutamate to 2-ketoglutarate (inactive form).

E and P reportedly act as great neuroprotectors in several neurodegenerative disor-
ders [14]. An E treatment [9] and pre-treatment [1, 9] of a middle cerebral artery oc-
clusion (MCAO)-induced neurological damage has been shown to lessen the injury. Fur-
thermore, the occurrence of Alzheimer’s disease in postmenopausal women reportedly
is diminished by E-replacement therapy [11]. According to one finding, E can also delay
the onset of clonic seizures caused by kainic acid and cut deaths related to seizures in
rats [22]. Still, another finding reports P as neuroprotective during an ischemic stroke
[1] and TBI in rats [23].

Despite the continuous assertion that E and P can and serve as neuroprotectors, no
elucidation of the exact mechanism of how this assertion works had been forthcoming.
Well demonstrated, though, is the fact that glutamate is involved in synthesizing and
producing hormones like gonadotropin-releasing hormone (GnRH) [15] and E through
hypothalamic neuron-bound precursors of cholesterol [2] upon exposure of in-vitro
hypothalamus to glutamate. Increased levels of E subsequently triggers a feedback-en-
gineered down-regulation of concomitant raised plasma glutamate levels in the brain.
E and P may, therefore, have an essential role in auto-regulating glutamate levels in the
brain and blood.

Very little is known to date with regards to the effects of sex differences on the levels
of glutamate. Reports have it that levels of blood glutamate are in women lower than
those in men among healthy individuals [30], supported by Stover and Kempski’s in-
vestigation, which showed that male patients had higher glutamate levels than their fe-
male counterparts, while also establishing baseline glutamate levels in female patients
after they were all given isoflurane during neurosurgical procedure [17]. Despite not
performing this procedure in the present study, our finding is consistent with claims
that decreasing levels of blood glutamate are capable of stimulating neuroprotection in
women. We also demonstrated recently that naive and TBI male rats that received E via
injection had lesser blood glutamate levels and improved neurological outcomes [29].

Results from this study indicate that high maternal E and P levels in advanced preg-
nancies correlated with lower blood glutamate levels. We anticipated a continuous re-
duction in the levels of blood glutamate as pregnancies advanced from second to third
trimesters, given that E and P levels continuously increased. However, the reduction in
blood glutamate levels was less distinct in third-trimester pregnant women, although E
and P levels at this stage were significantly higher than those in second-trimester preg-
nancies. We, therefore, postulate that the attainment of the highest blood glutamate
reducing effect means that further increases in E and P levels exert minimal impacts
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on the levels of glutamate in the blood. Increased P levels have, in the past, been shown
to cause a decrease in the levels of glutamate in the blood in a dose-response mode lik-
ened to a bell-shape, with this impact also noted to die down at both higher and lower
concentrations [16]. This explanation could be given to account for why glutamate re-
duction in the blood during third-trimester pregnancies was not as significant as it was
during the second trimester. Hence, it would be of some assistance taking into consid-
eration our finding when deciding on the suitable theoretical E and P doses for treat-
ment as discoveries of new therapeutic modalities are put forward for the improvement
of neurological outcomes in the event of an acute neurological attack.

The maintenance of GOT and GPT at constant levels for the entire pregnancy pe-
riod suggested the existence of a different E and P-mediated blood glutamate reducing
mechanism from the one that ensures that glutamate is converted to its inactive form.
This result affirms interpretations made by previous investigators that women have
lower blood glutamate, GOT, and GPT levels than men [30], and the levels of GOT and
GPT stay unchanged for the entirety of the menstrual cycle [25] and at different preg-
nancy stages [20].

Given that GOT and GPT are scavengers of blood glutamate, it would be anticipated
that elevated levels in women are required to ensure lower blood glutamate levels. The
thought of women having both diminished blood glutamate levels and reduced GOT
and GPT levels would, thus, sound contradictory. Our observation may, hence, only be
attributed to E or P impacting female glutamate levels via an independent GOT/GPT-
scavenging mechanism. In this scenario, a lesser amount of GOT or GPT would be suf-
ficient to trigger the conversion of the diminished glutamate levels to inactive forms.
Another justification for our observation may also lie in the fact that E and P are capable
of playing roles in the rise of plasma oxaloacetate and pyruvate levels that operate as
GOT and GPT co-enzymes, respectively. If so, then the equation for the Michaelis-Ment-
en enzyme rate would predict lower GOT and GPT levels necessary for the conversion
of equal amounts of glutamate to 2-ketoglutarate, which would ensure sustainability of
lower blood glutamate levels [26, 28].

The one major drawback of our research would be our measuring of glutamate lev-
els only in the blood and not in the brain, which would have been a benediction of our
previous investigation in rats, where we revealed that there is a strong correlation be-
tween low levels of glutamate in the blood and low levels of glutamate in the ECF of the
brain [7, 19]. However, there is also a correlation between low levels of blood glutamate
and an improved neurological outcome post-TBI as reported in the past [26-28]. In
this regard, we elected to go for a less invasive approach to measure glutamate levels,
which is in the blood, instead of the overly intrusive brain ECF-related evaluation. Our
theory, therefore, based on our findings, stipulates that the blood glutamate-reducing
hormones, E and P, could also cause brain glutamate reductions. Nevertheless, addi-
tional studies are required to back this concept.

The second drawback to our research would be the need for establishing a direct
association between E, P, and glutamate levels and its impact on neurological outcomes
post-acute brain attacks. To that effect, more in-depth studies are needed. Furthermore,
we are still to decipher the precise mechanisms for the mediation of blood glutamate
reduction by E and P.

Nuances notwithstanding, we were able to provide useful insights into the impact-
ful role E and P occupy during blood glutamate reduction, which is a significant step
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to understanding the blood glutamate-regulating physiological mechanisms and could
aid in the establishment of new therapeutic modalities that seek to better neurological
outcomes post-acute neurological attacks.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

JIITEPATYPA

. Neuroprotective effects of female gonadal steroids in reproductively senescent female rats. /

N.J. Alkayed [et al.] // Stroke. - 2000. - Vol. 31(1).- P. 161-168.

. Neurotrophic and neuroprotective actions of estrogen: basic mechanisms and clinical

implications. / D.W. Brann [et al.] // Steroids. - 2007. - Vol. 72(5). - P. 381-405.

. Blood levels of glutamate oxaloacetate transaminase are more strongly associated with good

outcome in acute ischaemic stroke than glutamate pyruvate transaminase levels. / F. Campos
[etal] // Clin Sci (Lond). - 2011. - Vol. 121(1). - P. 11-17.

. Neuroexcitatory amino acids and their relation to infarct size and neurological deficit in

ischemic stroke. / J. Castillo [et al.] // Stroke. - 1996. - Vol. 27(6). - P. 1060-1065.

. Increased glutamate in CSF and plasma of patients with HIV dementia. / C. Ferrarese [et al.]

// Neurology. - 2001. - Vol. 57(4). - P. 671-675.

. Differential regulation of NMDAR1 mRNA and protein by estradiol in the rat hippocampus. /

AH. Gazzaley [etal.] // ] Neurosci. - 1996. - Vol. 16(21). - P. 6830-6838.

. Blood-mediated scavenging of cerebrospinal fluid glutamate. / M. Gottlieb [et al.] // ]

Neurochem. - 2003. - Vol. 87(1). - P. 119-126.

. Fluorometric determination of aspartate, glutamate, and gamma-aminobutyrate in nerve

tissue using enzymic methods. / L.T. Graham [et al.] // Anal Biochem. - 1966. - Vol. 15(3). - P.
487-497.

. Neuroprotective effects of estrogens: potential mechanisms of action. / PS. Green [et al.] //

Int ] Dev Neurosci. - 2000. - Vol. 18(4-5). - P. 347-358.

Effects of estrogen treatment on glutamate uptake in cultured human astrocytes derived from
cortex of Alzheimer’s disease patients. / Z. Liang [et al.] // ] Neurochem. - 2002. - Vol. 80(5).
- P.807-814.

Increased risk of cognitive impairment or dementia in women who underwent oophorectomy
before menopause. / W.A. Rocca [et al.] // Neurology. - 2007. - Vol. 69(11). - P. 1074-1083.

Gender differences in acute CNS trauma and stroke: neuroprotective effects of estrogen and
progesterone. / R.L. Roof [et al.] // ] Neurotrauma. - 2000. - Vol. 17(5). - P. 367-388.

CSF and plasma amino acid levels in motor neuron disease: elevation of CSF glutamate in a
subset of patients. / PJ. Shaw [et al.] // Neurodegeneration. - 1995. - Vol. 4(2). - P. 209-216.

Estrogen use and early onset Alzheimer’s disease: a population-based study. / A.J. Slooter [et
al.] // ] Neurol Neurosurg Psychiatry. - 1999. - Vol. 67(6). - P. 779-781.

Different responses of gonadotropin-releasing hormone (GnRH) release to glutamate receptor
agonists during aging. / M.A. Sortino [et al.] // Brain Res Bull. - 1996. - Vol. 41(6). - P. 359-
362.

Progesterone exerts neuroprotective effects after brain injury. / D.G. Stein // Brain Res Rev. -
2008. - Vol. 57(2). - P. 386-397.

Anesthesia increases circulating glutamate in neurosurgical patients. / ].F. Stover, 0.S. Kempski
// Acta Neurochir (Wien). - 2005. - Vol. 147(8). - P. 847-853.

From the liver to the brain across the blood-brain barrier. / V.I. Teichberg // Proc Natl Acad
SciUS A.-2007. - Vol. 104(18). - P. 7315-7316.

Homeostasis of glutamate in brain fluids: an accelerated brain-to-blood efflux of excess
glutamate is produced by blood glutamate scavenging and offers protection from
neuropathologies. /V.I. Teichberg [etal.] // Neuroscience.-2009. - Vol. 158(1).-P.301-308.

Clinical Anesthesiology & Intensive Care, N2 2 (14), 2019 21 m



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

6.

7.

Accuracy of liver function tests for predicting adverse maternal and fetal outcomes in women
with preeclampsia: a systematic review. / S. Thangaratinam [et al.] // Acta Obstet Gynecol
Scand. - 2011. - Vol. 90(6). - P. 574-585.

Plasma human chorionic gonadotropin, estrone, estradiol, estriol, progesterone, and 17
alpha-hydroxyprogesterone in human pregnancy. 3. Early normal pregnancy. / D.Tulchinsky,
C.J. Hobel // Am ] Obstet Gynecol. - 1973. - Vol. 117(7). - P. 884-893.

Neuroprotective effects of estrogens on hippocampal cells in adult female rats after status
epilepticus. / ]. Veliskova [et al.] // Epilepsia. - 2000. - Vol. 41, Suppl 6. - P. 30-35.

Serum progesterone levels correlate with decreased cerebral edema after traumatic brain
injury in male rats. / D.W. Wright [et al.] // ] Neurotrauma. - 2001. - Vol. 18(9). - P. 901-909.

The Effects of Insulin, Glucagon, Glutamate, and Glucose Infusion on Blood Glutamate and
Plasma Glucose Levels in Naive Rats. / A. Zlotnik [et al.] // ] Neurosurg Anesthesiol. - 2011.

The Effects of Estrogen and Progesterone on Blood Glutamate Levels: Evidence from Changes
of Blood Glutamate Levels During the Menstrual Cycle in Women. / A. Zlotnik [et al.] // Biol
Reprod. - 2010. - P. 2010.

The neuroprotective effects of oxaloacetate in closed head injury in rats is mediated by its
blood glutamate scavenging activity: evidence from the use of maleate. / A. Zlotnik [etal.] //
] Neurosurg Anesthesiol. - 2009. - Vol. 21(3). - P. 235-241.

The contribution of the blood glutamate scavenging activity of pyruvate to its neuroprotective
properties in a rat model of closed head injury. / A. Zlotnik [et al.] // Neurochem Res. - 2007.
- Vol. 18(9). - P.901-909.

Brain neuroprotection by scavenging blood glutamate. / A. Zlotnik [et al.] // Exp Neurol. -
2007.-Vol. 203(1). - P. 213-220.

Effect of estrogens on blood glutamate levels in relation to neurological outcome after TBI in
male rats. / A. Zlotnik [et al.] // Intensive Care Medicine. In press.

Determination of factors affecting glutamate concentrations in the whole blood of healthy
human volunteers. / A. Zlotnik [et al.] // ] Neurosurg Anesthesiol. - 2011. - Vol. 23(1). - P.
45-49.

REFERENCES

. Alkayed NJ, Murphy SJ, Traystman R], Hurn PD, Miller VM. Neuroprotective effects of female

gonadal steroids in reproductively senescent female rats. Stroke. 2000 Jan;31(1):161-8.

. Brann DW, Dhandapani K, Wakade C, Mahesh VB, Khan MM. Neurotrophic and neuroprotective

actions of estrogen: basic mechanisms and clinical implications. Steroids. 2007 May;72(5):381-
405.

. Campos F, Rodriguez-Yanez M, Castellanos M, Arias S, Perez-Mato M, Sobrino T, et al. Blood

levels of glutamate oxaloacetate transaminase are more strongly associated with good
outcome in acute ischaemic stroke than glutamate pyruvate transaminase levels. Clin Sci
(Lond). 2011 Jul 1;121(1):11-7.

. Castillo ], Davalos A, Naveiro ], Noya M. Neuroexcitatory amino acids and their relation to

infarct size and neurological deficit in ischemic stroke. Stroke. 1996 Jun;27(6):1060-5.

. Ferrarese C, Aliprandi A, Tremolizzo L, Stanzani L, De Micheli A, Dolara A, et al. Increased

glutamate in CSF and plasma of patients with HIV dementia. Neurology. 2001 Aug
28;57(4):671-5.

Gazzaley AH, Weiland NG, McEwen BS, Morrison JH. Differential regulation of NMDAR1 mRNA
and protein by estradiol in the rat hippocampus. ] Neurosci. 1996 Nov 1;16(21):6830-8.

Gottlieb M, Wang Y, Teichberg VI. Blood-mediated scavenging of cerebrospinal fluid glutamate.
] Neurochem. 2003 Oct;87(1):119-26.

m 22 KniniuHa aHecTesionoria Ta iHTeHcuBHa Tepanis, N2 2 (14), 2019



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. Graham LT, Jr,, Aprison MH. Fluorometric determination of aspartate, glutamate, and gamma-

aminobutyrate in nerve tissue using enzymic methods. Anal Biochem. 1966 Jun;15(3):487-
97.

. Green PS, Simpkins JW. Neuroprotective effects of estrogens: potential mechanisms of action.

Int ] Dev Neurosci. 2000 Jul-Aug;18(4-5):347-58.

Liang Z, Valla ], Sefidvash-Hockley S, Rogers ], Li R. Effects of estrogen treatment on glutamate
uptake in cultured human astrocytes derived from cortex of Alzheimer’s disease patients. ]
Neurochem. 2002 Mar;80(5):807-14.

Rocca WA, Bower JH, Maraganore DM, Ahlskog JE, Grossardt BR, de Andrade M, et al. Increased
risk of cognitive impairment or dementia in women who underwent oophorectomy before
menopause. Neurology. 2007 Sep 11;69(11):1074-83.

Roof RL, Hall ED. Gender differences in acute CNS trauma and stroke: neuroprotective effects
of estrogen and progesterone. ] Neurotrauma. 2000 May;17(5):367-88.

Shaw PJ, Forrest V, Ince PG, Richardson JP, Wastell HJ. CSF and plasma amino acid levels in
motor neuron disease: elevation of CSF glutamate in a subset of patients. Neurodegeneration.
1995 Jun;4(2):209-16.

Slooter AJ, Bronzova ], Witteman JC, Van Broeckhoven C, Hofman A, van Duijn CM. Estrogen use
and early onset Alzheimer’s disease: a population-based study. ] Neurol Neurosurg Psychiatry.
1999 Dec;67(6):779-81.

Sortino MA, Aleppo G, Scapagnini U, Canonico PL. Different responses of gonadotropin-
releasing hormone (GnRH) release to glutamate receptor agonists during aging. Brain Res
Bull. 1996;41(6):359-62.

Stein DG. Progesterone exerts neuroprotective effects after brain injury. Brain Res Rev. 2008
Mar;57(2):386-97.

Stover JF, Kempski OS. Anesthesia increases circulating glutamate in neurosurgical patients.
Acta Neurochir (Wien). 2005 Aug;147(8):847-53.

Teichberg VI. From the liver to the brain across the blood-brain barrier. Proc Natl Acad Sci U S
A. 2007 May 1;104(18):7315-6.

Teichberg VI, Cohen-Kashi-Malina K, Cooper I, Zlotnik A. Homeostasis of glutamate in
brain fluids: an accelerated brain-to-blood efflux of excess glutamate is produced by blood
glutamate scavenging and offers protection from neuropathologies. Neuroscience. 2009 Jan
12;158(1):301-8.

Thangaratinam S, Koopmans CM, lyengar S, Zamora ], Ismail KM, Mol BW, et al. Accuracy
of liver function tests for predicting adverse maternal and fetal outcomes in women with
preeclampsia: a systematic review. Acta Obstet Gynecol Scand. 2011 Jun;90(6):574-85.

Tulchinsky D, Hobel CJ. Plasma human chorionic gonadotropin, estrone, estradiol, estriol,
progesterone, and 17 alpha-hydroxyprogesterone in human pregnancy. 3. Early normal
pregnancy. Am ] Obstet Gynecol. 1973 Dec 1;117(7):884-93.

Veliskova ], Velisek L, Galanopoulou AS, Sperber EF. Neuroprotective effects of estrogens
on hippocampal cells in adult female rats after status epilepticus. Epilepsia. 2000;41 Suppl
6:5S30-5.

Wright DW, Bauer ME, Hoffman SW, Stein DG. Serum progesterone levels correlate with
decreased cerebral edema after traumatic brain injury in male rats. ] Neurotrauma. 2001
Sep;18(9):901-9.

Zlotnik A, Gruenbaum BF, Klin Y, Gruenbaum SE, Ohayon S, Sheiner E, et al. The Effects of
Insulin, Glucagon, Glutamate, and Glucose Infusion on Blood Glutamate and Plasma Glucose
Levels in Naive Rats. ] Neurosurg Anesthesiol. 2011 Aug 10.

Zlotnik A, Gruenbaum BE, Mohar B, Kuts R, Gruenbaum SE, Ohayon S, et al. The Effects of
Estrogen and Progesterone on Blood Glutamate Levels: Evidence from Changes of Blood
Glutamate Levels During the Menstrual Cycle in Women. Biol Reprod. 2010 Oct 27;2010.

Clinical Anesthesiology & Intensive Care, N2 2 (14), 2019 23 m



26.

27.

28.

29.

30.

Zlotnik A, Gruenbaum SE, Artru AA, Rozet I, Dubilet M, Tkachov S, et al. The neuroprotective
effects of oxaloacetate in closed head injury in rats is mediated by its blood glutamate
scavenging activity: evidence from the use of maleate. ] Neurosurg Anesthesiol. 2009
Jul;21(3):235-41.

Zlotnik A, Gurevich B, Cherniavsky E, Tkachov S, Matuzani-Ruban A, Leon A, et al. The
contribution of the blood glutamate scavenging activity of pyruvate to its neuroprotective
properties in a rat model of closed head injury. Neurochem Res. 2007 Dec 14.

Zlotnik A, Gurevich B, Tkachov S, Maoz I, Shapira Y, Teichberg VI. Brain neuroprotection by
scavenging blood glutamate. Exp Neurol. 2007 Jan;203(1):213-20.

Zlotnik A, Leibowitz A, Gurevich B, Ohayon S, Boyko M, Klein M, et al. Effect of estrogens on
blood glutamate levels in relation to neurological outcome after TBI in male rats. Intensive
Care Medicine. In press.

Zlotnik A, Ohayon S, Gruenbaum BF, Gruenbaum SE, Mohar B, Boyko M, et al. Determination

of factors affecting glutamate concentrations in the whole blood of healthy human volunteers.
] Neurosurg Anesthesiol. 2011 Jan;23(1):45-9.

Submitted 11.09.2019
Reviewer MD, prof. O. O. Tarabrin, date of review 17.09.2019

m 24 KniniuHa aHecTesionoria Ta iHTeHcuBHa Tepanis, N2 2 (14), 2019



UDC 615.332.03:616.127-089-06-084
D0O110.31379/2411.2616.14.2.3

PREVENTION OF SYSTEMIC INFLAMMATORY RESPONSE DURING
LONG-STANDING CARDIOPULMONARY BYPASS IN PATIENTS WITH
COMORBIDITIES

Vladimir Chagirev, *Mikhail Rubtsov, Giorgiy Edzhibiya, *Valeriya Komkova,
12 Georgiy Plotnikov, 2Dmitriy Shukevich

1 A.V.Vishnevsky National medical research center of surgery, Moscow, Russia.
2 Research Institute for Complex Issues of Cardiovascular Diseases, Kemerovo, Russia.

YIK 615.332.03:616.127-089-06-084
D0I110.31379/2411.2616.14.2.3
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Mema. OuiHuTH epeKTUBHICTb MPEBEHTUBHUX CTPATETiH 1[0/10 BHHUKHEHHS CHH-
JPOMY CUCTEMHO] 3ana/ibHOI BifOBiAl Mif Yac JOBroCTPOKOBOI'O 3aCTOCYBAaHHA
amaparty WTy4yHoro KpoBoob6iry (ALIK) y nanieHTiB 3 cynyTHBHOIO MATOJIOTIETO.

Mamepiaau ma memodu. [IpocrieKTUBHe paH/|0Mi30BaHe KJIiHiYHe A0C/i/PKEHHS],
siIKe BKJIIOYaJio B cebe 60 maiieHTiB 40JIOBiUOi CTaTi 3 O4iKyBaHOIO TPUBAJICTIO
po6orun AIIK> 120 xB 4epe3 cymnyTHIO maToJjoriro. KpuTtepil BkJ/IIOUeHHs:
nalieHTH 3 ileMiyHO0 XBOP0O60I0 ceplsd Ta/abo 3aXBOPIOBAaHHAM KJ/aNaHiB cep-
g 3 ¢ibpuisniero nepeacepb Ta CyNyTHIMH 3aXBOPIOBAaHHAMH (XpOHIYHUH
nieJloHedPHUT, XpOHiUHA 0OCTPYKTHBHA XBOpPO06a JiereHb, yKPOBUH [iabeT), 1[0
BuMaraioTh omnepauii AKII Ta/a6o omepauii Ha kjiamaHi i mpouegypu «Maze».
[TanieHTy, sIKi MepeHec/aN YpPreHTHY onepawilo, 6y/J1M BUKJIIOYEHI 3 AOCTiPKeHHS.
ByB BUKOpHUCTaHUM cTaHAApTHUH IpoToKoJ aHecTesii, Kapaionseria 6yna gocsr-
HyTa 3a JjonoMorow po3uuHy Custodiol ©. locnimkeHHs BKJwo4ae 3 rpynu: 1-a
rpymna (KOHTpoJibHa, n = 20), BKJIIOYAE MAI[i€HTIB 31 CTAHAAapPTHUM IO TPUBAJIOCTI
3acrocyBanHs AllIK, 2-a rpyna (n = 20), w0 Bk/Ito4ae nepdysiro 3 BUCOKOOG'EMHOIO
reMoQi/bTpalli€el0 Ta BUKOPUCTAHHAM M0JiiOHHOr0 6ydepi3oBaHHOT0 PO3YMHY
npoTAroM Bcboro yacy po6otu AllIK, 3-s rpyna (n = 20) - AILIK 3 remoaiaginbTpom
3 nosiMetuaMeTakpuaaty ([IMMA). Bysia npoBeZieHa eHBeJIOTHA PaHi0Mi3arlisl.

PiBHI moTpi6GHUX MOKA3HUKIB AoCailKyBaau yepe3 1 roguny i 1 neHsp micas npo-
nenypu (nedikountd, Hb, Tpom6Gonuty, 1J1-6, 1 -10, naKkTaT, NpOKaJbLUTOHIH,
LIPB). Bysiu ouineHi kiiHivHI fjaHi, Taki gk pecnipaTopHi Ta HUPKOBI yCKJIaIHEH-
H{, BTpaTa KpOBi 10 ipeHaXy, IOpyLIeHHd reMoCcTa3y, AKi BUMararTb KopeKLii Ta
TpaHcdy3il, iHTeHCHBHOI Tepamii Ta cTanioHapHOTO JIiIKYyBaHHS.

Pesyromamu. ®Oinbrpaniiai Ta cop6uiiiHi KOMHNOHEHTH [03BOJISIIOTh 3HU3U-
TH piBeHb 3anaJbHUX LUTOKIHIB, a TAKOXX TPUrepHUX KOMIIOHEHTIB i MapkepiB
CUCTeMHOI 3anajibHol BignoBigi. Yepe3 1 roguny micas cop6uii piBens 1J1-6 6yB
3HAYHO HMXKYe, HXK B KOHTPOJIbHIHM rpymi. Takox 6yJ1a TeHAEHIisl 10 3HUXKEeHHS
koHLeHTpauii IJI -6 yepe3 1 peHb nicaa npoueaypu. PiBHi npotusanansHoro J1
-10 4epe3 roauHy mic/s MpoueAypy O6yJu HE3HAYHO BUIE B MOPIiBHAHHI 3 TaKU-
MU y NMaLi€eHTIB, fKi He MpoxoAuau npoueaypy [IMMA-cop61ii, 10 npu3BOAUTH A0
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36i/IbIIeHHS aJalTUBHOI MpOTHU3anaJbHOI peakwii opraniamy. Piens [JI-10 kopoT-
KOYacCHO NiZiBUIYEThCA (Heplli roguHu nicas Ail Tpurepa), ToMy Horo piBeHb de-
pe3 1 feHb nic/is npouesypy 6yB HU3bKUM i CYTTEBO He BiJIpi3HABCSA B pi3HUX I'py-
nax. CepesHe 3HaueHHs KoHUeHTpalil STREM-1 B kpoBi yepe3 1 roguny 6yJio B 4
pas3u MeHIlle, HiXK Y KOHTPOJIBHIN TPy, 0AHAK IIMPOKUH Aiana3oH piBHiB STREM-1
Ta HeBeJIMKa KiJIbKiCTb NallieHTiB He ,03BOJISIIOTh TOBOPUTH MPO SIKy-HeOy b CTa-
TUCTUYHO 3Hauylly pisHuio. [Ipote, Bnaus cop6uii Ha STREM-1 (MoJiekyasipHa
Bara ~ 17 k/la) MoxHa BBa)KaTH AoBeJeHUM. CepesiHE 3HAUYEHHSI KOHIEHTpaLii
sTREM-1 B kpoBi uepe3 1 feHb B aHaJIi30BaHUX Irpynax 6ysio B 2 pa3u MeHIIe, HiX
y KOHTPOJIbHIM rpymi, ajie He 6yJI0 CTaTUCTUYHO 3HauywuM. LIBuAKicTh mepe-
JIMBaHHSA 6yJla OAHAKOBOIO B 060X rpynax, aje MalieHTH 3 JOCJIiKYBaHUX [Py
He noTpebyBaJy reMoCTaTUYHOI Tepamnii. /lo KiHLg nepiioro micasonepaniiHoro
JHS He OyJo HeoOxiAHOCTI B iHOTpOmMHHMX i Ba3ompecoOpHUX MpenapaTax B
JOCJiPKyBaHUX rpymnax, BCi nauieHTH 6y/iM eKcTy6oBaHi B Nepili micsasionepaniizi
roAAMHU. YCKJIaJJHeHHA B Mic/isonepauiiHoMy nepioai cnioctepiraaucs B 2 (10%)
BUIIa/iKaX B aHa/i30BaHUX rpymnax npotu 5 (25%) B KOHTPOJIbHIN rpymi; HUPKO-
Ba AucdyHKIis, 1[0 BUMarae Aiajisy, 6ysna giarHocroBaHa y 6 (30%) nmanieHTiB
3 KOHTPOJIbHOI Ipynu npoTH 2 nauieHTiB (10%) 3 aHasisoBaHoi rpynu Ne2; au-
XaJIbHa HeJIOCTAaTHICTb po3BUHYy/Iacs y 3 nauieHTiB (15%) TiIbKM B KOHTPOJIbHIN
rpyni. TpuBasicTh nepebyBaHHs B cTalioHapi 6yJia NOpiBHSHA B 000X Ipymnax, ajie
6ip11 KOpOTKe NepebyBaHHA Yy BiaaineHH] iHTeHCHBHOI Tepamii 6yJio Bijl3HaYeHO
B aHasli30BaHUX rpynax. Cunapom noJiopranHoi HegocratHocTi (CITOH) BUHUK ¥
3 nauieHTiB (15%) 3 KOHTPOJILHOI IPyNHU.

BucHogok. Binbuieo6’eMHa reMo¢isbTpanisi 3 BUKOPUCTAHHAM I0JIiiOHHOTO OY-
depHoOro po3yrMHy ab6o BUKOPUCTAHHSA reModinbTpiB 3 MmosiiMeTiiMeTaKpijiaToOM
npu TpuBasid po6ori AUIK 3HMKye pu3MK opra”iuHoi jgucoyHKuii B
nicjasionepaniiiHoMy nepiogi.

Kiwo4oBi cioBa: mWITy4HUE KpoBOoOGir, remofiadinbrparis, copbiis, cuHApOM
[10JIIOpTraHHO] HEeJOCTATHOCTI.
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PREVENTION OF SYSTEMICINFLAMMATORY RESPONSE DURING
LONG-STANDING CARDIOPULMONARY BYPASS IN PATIENTS WITH
COMORBIDITIES

Vladimir Chagirev, Mikhail Rubtsov, Giorgiy Edzhibiya, Valeriya Komkova, Georgiy
Plotnikov, Dmitriy Shukevich

Objectives. To evaluate the effectiveness of preventive strategies of systemic
inflammatory response during long-standing cardiopulmonary bypass (CPB)
in patients with comorbidities. Materials and methods. Prospective randomized
clinical trial including 60 male patients with expected duration of CPB >120 min
due to comorbidities. Inclusion criteria: patients with coronary artery disease
and/or heart valve disease with the history of atrial fibrillation and comorbidities
(chronic pyelonephritis, chronic obstructive pulmonary disease, diabetes mellitus),
requiring CABG surgery and/or valve surgery and “Maze” procedure. Patients
who underwent urgent surgery were excluded from the trial. Standard anesthesia
protocol was carried out, cardioplegia was obtained by Custodiol © solution. Study
includes 3 groups: 1% group (controlled, n=20) included standard CPB, 2™ group
(analyzed Ne1, n=20) included perfusion with high-volume hemofiltration using
polyionic buffered solution during all CPB time, 3™ group (analyzed Ne2, n=20) -
CPB with polymethyl methacrylate (PMMA) hemodiafilter. Envelope randomization
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was carried out. Target analytes’ concentration was examined 1 hour and 1 day
after the procedure (WBC, Hb, Plt, IL-6, IL-10, lactate, procalcotonin, C-RP). Clinical
data, such as respiratory and renal complications, drainage blood loss, hemostasis
disorders, requiring hemostatics and blood transfusion, ICU and in-hospital
were evaluated. Results. Filtrative and sorptive methods can reduce the level of
inflammatory cytokines, as well as the trigger components and markers of systemic
inflammatory response. 1 hour after the sorption IL-6 levels was significantly
lower, that in control group. There also was a tendency to the lower concentrations
of IL-6 1 day after the procedure. Levels of anti-inflammatory IL-10 one hour after
the procedure was insignificantly higher comparing to those in patients, who did
not undergo a PMMA-sorption procedure, which leads to the increase in adaptive
anti-inflammatory reaction of the body. IL-10 level rises briefly (first hours after
the trigger), that's why its level 1 day after the procedure was low and did not
vary in different groups significantly. Median value of STREM-1 concentration in
blood after 1 hour was 4 times less than in control group, however, a wide range
of STREM-1 levels and small amount of patients did not lead to any statistically
significant difference. Nevertheless, sorption effect on STREM-1 (molecular weight
~17 kDa) can be considered relevant. Median value of sSTREM-1 concentration in
blood 1 day after in analyzed groups was 2 times less than in control group, but it
was not statistically relevant. Transfusion rate were the same in both groups, but
patients from analyzed group did not require any hemostatic therapy. There was no
need in inotropic and vasopressor medications in the analyzed group by the end of
the first postoperative day, all patients were extubated in first postoperative hours.
Complicated postoperative period occurred in 2 (10%) cases in analyzed groups vs
5(25%) in controlled group; renal dysfunction, requiring dialysis, was diagnosed in
6 (30%) patients from controlled group vs. 2 patients (10%) from analyzed group
Ne2; respiratory insufficiency has developed in 3 patients (15%) only in controlled
group. In-hospital stay was comparable in both groups, but lower ICU-stay was
significantly lower in analyzed groups. Polyorganic insufficiency syndrome (POIS)
occurred in 3 patients (15%) from the controlled group.

Conclusion. High-volume hemofiltration using polyionic buffered solution or the
use polymethyl methacrylate hemodiafilter for longstanding CPB reduces risks of
organic dysfunction in postoperative period.

Key words: Cardiopulmonary bypass, hemodiafiltration, sorption, polyorganic
insufficiency syndrome.

Introduction. One of the most relevant complications in cardiac surgery with cardi-
opulmonary bypass (CPB) is systemic inflammatory response. Despite the development
of new technologies and CPB techniques, its negative effects still remain significant. Sys-
temic inflammatory response makes serious contribution to the pathophysiology and
it depends on surgical trauma, blood and artificial surfaces interactions during extra-
corporeal circulation, ischemia/reperfusion, endotoxemia and etc. [1]. Forementioned
mechanisms lead to the activation of kinin-kallikrein system, complement system, co-
agulation and fibrinolysis. As a result of that, inflammatory mediators initiate a cascade
of inflammatory reactions, which lead to the activation of the platelets, leukocytes, en-
dothelial cells, inflammation in the myocardium, lungs and that leads to the cytokines
release. [2] Systemic inflammatory response, caused by the surgery with CPB is charac-
terized by the increase in interleukuin-6 level that correlates with the imbalance of an-
giopoietins. Angiopoietin-2, which is believed to be a marker of endothelial dysfunction,
causes an activation, inflammation and damage of the endothelium. Angiopoietin-1 and
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angiopoietin-2 imbalance induces myosin-mediated contractions of endothelial cells
that lead to intercellular gaps, extravasation of fluids, hypovolemia and organ dysfunc-
tion [3].

At the same time, number of patients with organic dysfunction due to comorbidities
is increasing every year, as well as the age of patients, undergoing cardiac surgery [4].
That is why development of novel methods for systemic inflammatory response mini-
mization during CPB is still very relevant [5].

There are several ways to reduce the inflammatory response, such as hemofiltra-
tion, hemosorption, that are been effectively used in various hospitals to neutralize the
inflammatory response [6]. Currently, there are no guidelines to the CPB management
during surgeries with different perfusion time. Correlation between mediators of in-
flammatory response level during and after CPB and the incidence of organic insuffi-
ciency is not evaluated in any studies.

Objectives. To evaluate the effectiveness of different methods of removing the in-
flammatory mediators after long-standing CPB in patients with comorbidities and its
effect in decreasing the incidence of organic dysfunction in postoperative period.

Materials and methods. Prospective randomized clinical trial with 60 male pa-
tients included with CPB duration over 120 min during concomitant heart surgery. The
study was approved by the local ethic committee; informed consent was signed by all
patients. Inclusion criteria: patients with coronary artery disease and/or heart valve
disease with the history of atrial fibrillation and comorbidities (chronic pyelonephri-
tis, chronic obstructive pulmonary disease, diabetes mellitus), requiring CABG surgery
and/or valve surgery and “Maze” procedure. Patients who underwent urgent surgery
were excluded from the trial. Standard anesthesia protocol was carried out, cardioplegia
was obtained by Custodiol © solution . Study includes 3 groups: 1% group (controlled,
n=20) included standard CPB with «classic» extracorporeal circuit with roller pump,
2" group (1% analyzed, n=20) included perfusion with high-volume hemofiltration us-
ing polyionic buffered solution 80 ml/min during all CPB time. Hemofiltration has been
also supported by ultrafiltration for hydrobalance maintenance at the level of 8-10 ml/
kg. For the study we are using Maquet Hemoconcentrators with priming volume 65 ml
and membrane surface 0,7 m? and as a substitute solution MultiBic bicarbonate buffer
solution with potassium concentration 4 mmol/l was used. Hemofiltration ends after
weaning from CPB.

3" group (2" analyzed, n=20) - CPB with the use of hemodiafilter with polymethyl
methacrylate (PMMA) (BK-2,1P, Torray, Japan) as a sorbing agent with the blood flow
300ml/min.

Main clinical data, such as age, weight, CPB duration and others (table 1), as well as
initial laboratory test (table 2) were comparable in both groups. Envelope randomiza-
tion was carried out. The effectiveness of different methods was analyzed by the chang-
es of target analytes concentration in the first hour after the procedure and 24 hours
later (WBC, Hb, Plt, IL-6, IL-10, lactate, procalcotonin, C-RP). Clinical data, such as res-
piratory and renal complications, drainage blood loss, hemostasis disorders, requiring
hemostatics and blood transfusion, ICU and in-hospital was also evaluated. All results
presented as mean value * standard deviation (o). To evaluate the diversity significance
between all parameters Student’s T-test was used. P-level <0,05 was considered as sig-
nificant.

m 28 KniniuHa aHecTesionoria Ta iHTeHcuBHa Tepanis, N2 2 (14), 2019



Table 1. Clinical data

Data
Age, years (min, max)

Weight, kg (min, max)

F (NYHA), n (%):
Il
[l
Comorbidities:
Renal failure (RIFLE), n(%)
R
|
F

Respiratory failure, n (%) (A.G.Dembo
chronic respiratory insufficiency
classification) [7]

|

Il

Il

Diabetes (Hb1Ac<8%) n (%)*
EuroSCORE 2

Operations, n (%):

CABG + MV replacement + RFA
CABG + MV repair + RFA

CABG + MV replacement +LV aneurysm
repair+ RFA

AV and MV replacement + RFA
AV replacement + CABG + RFA
CPB duration, min (min, max)

Cross-clamp time, min (min, max)
Surgery duration, min (min, max)

Intraoperative blood loss, mL (min, max)

Control (n=20)
72,1£12,7
(65;82)
71,9%¥12,6
(54;114)
20 (100)
10 (50)

10 (50)

N U
—_ |~
=N
(@S]

N
—
=
(=}
— = =

1)

2 (10)
3 (15)
176%52

(108;212)

142+39 (88;174)

34060
(155;380)
73065
(500;950)

Analyze N 1
(n=20)
69,3£11,3
(66;81)
74,9%9,4
(52;112)
20 (100)
11 (55)

9 (45)

8 (40)
3 (15)
3 (15)

2 (10)

8 (40)

7 (35)
8 (40)

1)

3(15)
2 (10)
182+44

(112;201)

14527 (88; 165)

330%56
(140;380)

725455
(550;900)

Analyze N2 2
(n=20)
70,3129
(61;79)
73,2%#12,8
(55;108)
20 (100)
11 (55)
9(45)

6 (30)
3 (15)
2 (10)
1(5)

6 (30)

2 (10)
3 (15)
1(5)
6 (30)

4,4%12

5 (25)
7 (35)

2 (10)

3 (15)
3 (15)
194462

(118;220)

135240 (80;185)

36070
(160;360)

75070
(690:850)

Note. Control group - with standard, AnalyzeNe1 - group with the hemofiltration, AnalyzeNe2 - group
with PMMA hemodiafilter. P>0,05 for all data. HF - Heart failure(New York Heart Association Functional
Classification). CABG - coronary artery bypass grafting. RFA - radiofrequent ablation (one of the Cox-

Maze modifications).

Results. Analysis of biologically active molecules concentration in patient’s
blood has shown that filtration and sorption during CPB reduces level of inflamma-
tory cytokines and trigger molecules and markers if systemic inflammatory response

(table Ne 3)
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Table 2. Initial laboratory data
Analyze N°1 Analyze N22

Data Control (n=20) (n=20) (n=20)
Oxygenation index 376 88 342+64 330+90
Creatinine, umol/L 89%28 107£30 96%39
Carbamide, mmol/L 6,08%3,3 49+2.1 7947
Diuresis, ml/h 15070 13555 10545
AST, un/L 24%15 379 32+18
ALT, un/L 49+31 62%22 71%36
Lactate, mmol/L 0,8+0,5 0,8+0,4 0,6%0,5
IL-6, pg/ml 16,2%3,9 17,7%3,1 22,5%6,6
IL-10, pg/ml 7,441 8,2%2,9 7,1%5,0
Procalcitonin, ng/ml 1,1%0,7 1,4%£0,6 1,2#1,1
CR-P, mg/L 7,9%5,1 9,833 10,3%5,3
Free hemoglobin, g/l 0,1%0,15 0,2%0,15 0,1%0,15
WBC, x9 7,89%2,9 7,243 8,149
Fibrinogen, g/l 4,1£2,1 3,4%1,2 4,2£2.4
APTT, sec 28+17 33£12 37+18

Note. Control group - with standard, AnalyzeNel - group with the hemofiltration, AnalyzeNe2 -
group with PMMA hemodiafilter. P>0,05 for all data. AST - aspartate aminotransferase. ALT- alanine
transaminase. IL - interleukyn. CR-P - C-reactive protein. APTT - activated partial thromboplastin time.

Table N23. Concentration of biologically active molecules

Control, n=20 Analyze N21, n=20 Analyze N22,n=20 p
1 2 3 1:2 1:3
M [25] [75] M [25] [75] M [25] [75]
IL-6,pg/ 1u  156,6 128,8 198,3 519 374 66,2 62,6 393 679 0,025 <0,01
ml 24y 176,4 116,1 2285 62,7 471 1221 475 1578 1358 0,033 0,029
IL-10, 1y  256,2 2248 3558 2814 239,8 3155 462,6 3144 480,4 0,065 0,049
pa/ml 244 121 78 164 160 12,6 183 147 111 1721 0411 0,667
sTrem-1 14y 219,1 56,5 699,8 1112 61,3 1824 539 3485 659 0,079 0,092
24y 1189 64,1 530,7 59,8 42,8 102,3 671 344 72,5 0,095 0,146
PC,Hr/ 1wy 114 815 265 61 415 905 32 043 6,2 0,105 0,095
Mn 244 1157 41,2 8565 5,6 31 12,7 185 0,336 13,8 <0,01 <0,01

Note. Control group - with standard, AnalyzeNe1 - group with the hemofiltration, AnalyzeNe2 - group
with PMMA hemodiafilter. P value - (1:2 - control/analyze N21, 1:3 - control/analyze N22). M - mean;
[25] [75] - percentile. IL-6, IL-10 - interleukines; sTrem-1 - triggering receptor expressed on myeloid
cells-1; PC - procalcitonin

1 hour after the sorption IL-6 levels was significantly lower, that in control group.
There also was a tendency to the lower concentrations of IL-6 1 day after the procedure,
which shows extended decrease of inflammatory response because of the sorption on
PMMA and elimination of activation molecules from blood. Moreover, levels of anti-in-
flammatory IL-10 one hour after the procedure was insignificantly higher comparing
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to those in patients, who did not undergo a PMMA-sorption procedure, which leads to
the increase in adaptive anti-inflammatory reaction of the body. IL-10 level rises briefly
(first hours after the trigger), that's why its level 1 day after the procedure was low and
did not vary in different groups significantly.

Median value of sTREM-1 concentration in blood after 1 hour was 4 times less than
in control group, however, a wide range of STREM-1 levels and small amount of patients
did not lead to any statistically significant difference. Nevertheless, sorption effect on
STREM-1 (molecular weight~ 17 kDa) can be considered captured. Median value of
STREM-1 concentration in blood 1 day after in analyzed groups was 2 times less than
in control group, but it was not statistically relevant. Soluble triggering receptor ex-
pressed on myeloid cells-1 sSTREM-1 levels increase during systemic inflammatory
response(septic and non-septic) and correlates with the severity of process.[8]

Apart from the benign changes in patient’s cytokine status, there was relevant im-
provement in early postoperative period (table N24). Transfusion rate were the same
in both groups, but patients from analyzed group didn’t require any hemostatic therapy.
There was no need in inotropic and vasopressor medications in the analyzed group by
the end of the first postoperative day, all patients were extubated in first postoperative
hours. Complicated postoperative period occurred in 2 (10%) cases in analyzed groups
vs 5(25%) in controlled group; renal dysfunction, requiring dialysis, was diagnosed in
6 (30%) patients from controlled group vs. 2 patients (10%) from analyzed group Ne2;
respiratory insufficiency has developed in 3 patients (15%) only in controlled group.
In-hospital stay was comparable in both groups, but lower ICU-stay was significantly
lower in analyzed groups. Polyorganic insufficiency syndrome (POIS) occurred in 3 pa-
tients (15%) from the controlled group.

Therefore, decrease in concentration of inflammatory cytokines and particular
markers of systemic inflammatory response in blood right after the procedure proves

Table N2 4. Clinical characteristics of postoperative period (M [25;75])

P control/
Control  Analyze N21 Analyze N®2  analyze P control/
(n=20) (n=20) (n=20) N1 analyze N22
Drainage blood loss, ml 310 270 290
[250:350]  [230:370] [250:350]  O7° 0,85
PaO_/FiO 189 310 287
o [126:220]  [276:323]  [255:325] 0,02 0,017
Ventilation time, min 530 205 220
[410:980]  [135:300] [120:420] <001 <001
Dopamine, pg/kg/min 3,3 [2,8;6,5] 0 0 - -
Noradrenaline, pug/kg/min 0,05 0 0 ) )
[0,01;0,08]
ICU stay, hours 41,3 18,9 16,3
[24,3;186] [16,1;48,2] [18,2;112] 0,019 0,055
In-hospital stay, days 19,9 11,9 12,5 0,045 0,055

[145:221]  [8,6:18,3]  [9,1;18,5]

Note. Control group - with standard, AnalyzeNe1 - group with the hemofiltration, AnalyzeNe2 - group
with PMMA hemodiafilter. PaO,/FiO, - oxygenation index. ICU - intensive care unit.
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that both methods have their positive effect on trigger factors of systemic inflammatory
response, and lower levels of analyzed parameters 1 day after the procedure show indi-
rect positive effect on eliminating blood components, that cause systemic inflammation
after long-standing CPB.

Discussion. Currently there are various pharmacological and mechanical methods
have beem developed to reduce systemic inflammatory response - intraoperative ul-
trafiltration, corticosteroids, minimally invasive extracorporeal circuits (MieCC) [9,10].
But these techniques have their disadvantages too: absence of venous reservoir can in-
crease the risk of air embolism. Also membranes in new oxygenators have better bio-
compatibility, but prevent blood saturation with isoflurane, so it is impossible to use
inhalational anesthetics and their better protective effect on myocardium, which limits
the use of this technology. Leukocyte activation during CPB is one of the most impor-
tant factors leading to polyorganic dysfunction in patients after cardiac surgery. That is
why leukocyte removal filters have been developed in attempt to reduce the severity of
systemic inflammation. [11]. Also leukocyte depletion was suggested, in order to reduce
endothelial cell activation and transendothelial migration of leukocytes [12]. Main dis-
advantages of this method are increased resistance to the blood flow, creating turbulent
blood flow and microembolism; besides, activated forms of neutrophils are not the only
cause of the systemic inflammatory response. It has been reported lately that a new
device called Leukocyte Modulator Device (L-MOD) had shown a good clinical potential
in reducing inflammatory response during CPB. [13]. In recent years several Russian
hospitals have used perioperative plasmapheresis for the prevention of systemic in-
flammatory response [14]. Starting from the pericardiotomy until the end of CPB, all the
blood from the wound can be collected by the Cell Saver device without the cardiotomy
reservoir. Main disadvantages are: an additional circuit, which can provoke systemic
inflammation itself, elimination of all cytokines - inflammatory and anti-inflammatory,
as well as blood serum factors of hemostasis. In recent studies the usage of cytokine ad-
sorbents, like «Cytosorby, is described, but it showed questionable efficacy in systemic
inflammatory response minimization. [15,16,17]. And moreover, the cost of this device
is far higher, than the cost of the whole CPB circuit. High-volume passive hemofiltration
in a standard CPB by the roller pump and using PMMA hemofilter, by our preliminary
results, shows the absence of these disadvantages.

Conclusion. Hemofiltration using polyionic buffer solution and usage of polymethyl
methacrylate filtrative and sorbtive ability during long-standing CPB can reduce the al-
terative effect of roller pump and can reduce the incidence of organic dysfunction in
postoperative period.

Study limitations. Preliminary evaluative study, being carried out on a small
amount of patients.

Conflict of interests. No financial interest/arrangement or affiliation with one or
more organizations that could be perceived as a real or apparent conflict of interest in
the context of the subject of this study.
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HALIAHICTb OUIHKM AHECTE3IONIOTNYHOIO PU3UKY 3AASA Y
KNIHIYHIA NPAKTULLI 9K HE3ANIEXXHOTO NPEAUKTOPA MEAUYHUX
YCKNIAOHEHb TA IHTPA-NOCTONEPATUBHOI CMEPTHOCTI

Wanppy C., ApHayt O., Wiwkany I'., AM6pocii T., Mnemepsne C.

Bceryn. Po3paxBaHuil JJis KOHKPETHOTO MallieHTa pU3UK 3a ASA He Moxe OYyTH
IPSAMUM iHJMKaTOPOM PU3UKY OllepaTHBHOI0 BTpy4aHHs, 60 (Hampukaaz) xipyp-
riYHUNA pU3UK AJs NMallieHTa BUCOKOTO PU3UKY, 110 NiJJIirae BTPyYaHHIO 3 IpU-
BOJy KaTapaKTH MiJ| MiCLieBOI0 aHeCTe3i€10, 30BCiM BiIpi3HAETbCA BijJj pU3UKY AJIS
TOrO CaMOro NanieHTa, KOTpUM noTpebye onepauii Ha cepui. Baxkki 3axBoproBaHHS
cepLs, NediHKY, KUIIKIBHHKa a60 HUPOK, X04a BOHU CUJIbHO BIUVIMBAIOTh Ha Gpizny-
HUM CTaH NallieHTa, He MOXKHA BBaXKaTH CUCTEMHUMU 3aXBOPIOBAaHHAMU. JIoKa/bHI
3aXBOPIOBAHHS TAKOX MOXYTb 3MiHIOBaTH Gi3MYHUI CTaH, ajle BOHU He Bifo6pa-
»KeHi y kjacudikanii ASA.

Marepia/m i MmeToau. [locnifikeHHA NTPOBOAUJIOCh HA OCHOBI PeTPOCIEKTUBHO-
ro aHaJsisy iHpopmarlii 3 mepBUHHUX JPKepeJT JOoCTipKeHHs moAo0 1799 naiieHTiB,
aki yiikyBanuca npotsarom 2008-2016 pokis (108 micsanis) y Clinic of the Chair
of anesthesiology-reanimatology no. 1 Valeriu Ghereg of the National Scientific-
Practical Center of Urgent Medicine (Chisinau, Republic of Moldova).

Pe3ynbraTH. Mojesib Ma€e Taki xapakTepucTUKU: OMHIOYCHI TeCTH MO/IeIbHUX KO-
edinienTis x? = 11,916 df = 2 p = 0,003 (pe3y/LTaT € CTATUCTUYHO 3HAYYLIUM);
miouia R Nagelkerke = 0,063, 1110 ieMOHCTpY€ — XpOHiUHA AMXabHA HEIOCTATHICTD
Ta BiK CTaHOBJATL 6,3% BiJ BapiabesbHOCTI [0 JIeTaJbHOCTI A4 1€l kKaTeropii
nanieHTiB; Tect Xocmepa Ta Jlememoy p> 0,05, To6TO 1i 3MiHHI TpPeCTABASIIOTD
iHTepec i MOXyTb 6yTH BUKOPHCTaHI AJid M06YJ0BU BiJiNOBiHOI MaTeMaTHUYHOI
MOZeJIi.

BucHOBKM. Y Pecny6utinii MoJsiioBa piBeHb CMepPTHOCTI MAIi€HTIB, [0 MPOXOASITh
CeJIeKTHBHI BTpy4YaHHs Ha CTeTHOBIH KicTui, y HOpiBHAHHI i3 CBITOBUMU JaHUMHU:
y rpyni pusuky ASA Il cMmepTHicTb JopiBHIOE HYJtO, AJ1s1 rpynu ASA 11 - 3,5%. Jlo-
KaJIbHe J0CJIi/PKeHHs1 IeMOHCTPYE TeHAEeHLiI0 0 3MeHUIeHHs JIeTaJbHOCTI Ta 1o-
MyJISALLif, IKY ONlepYIOTh, MOJIOALIAE.

Knro4oBi ci1oBa: ASA, Bik, cTaTb, pU3HK, aHeCTe3i0J10Tis.
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RELIABILITY OF ASAANESTHETIC RISK IN CLINICAL PRACTICE AS AN
INDEPENDENT PREDICTOR OF MEDICAL COMPLICATIONS AND INTRA-
AND POSTOPERATIVE MORTALITY

Sandru Serghei, Arnaut Oleg, Siscanu Grigore, Ambrosii Tatiana, Plamadeala
Svetlana

Introduction. Calculated ASA risk for a particular patient cannot serve as a direct
indicator of the operative risk, because (for example) the surgery risk for a high-risk
patient undergoing cataract surgery with local anesthesia is completely different from
the surgery risk for the same patient who is submited to an intervention on the heart.
Severe diseases of the heart, liver, intestine or kidney, although they greatly affect
of the physical condition of the patient, cannot be labeled as systemic disease. Local
diseases may also change physical condition, but they were not mentioned in the ASA
classification.

Materials and methods. The study was conducted based on the analysis of information
from the primary research sources regarding 1799 patients who were investigated
retroactively, during the years 2008-2016 (for 108 months), in the Clinic of the Chair of
anesthesiology-reanimatology no. 1 Valeriu Ghereg of the National Scientific-Practical
Center of Urgent Medicine (Chisinau, Republic of Moldova).

Results. The model has the following characteristics: Omnibus Tests of Model
Coefficients ¥*> = 11,916 df = 2 p = 0.003 (the result is statistically significant),
Nagelkerke R Square = 0.063, which means that chronic respiratory failure and age
represent 6.3% of the variability in lethality at this category of patients, Hosmer and
Lemeshow Test p> 0.05, these variables are of interest and can be used to construct the
respective mathematical model.

Conclusion. In the Republic of Moldova, the mortality rate of patients undergoing
elective interventions on the femur is comparable with the world data, in the ASA II risk
group the mortality is zero, and for the ASA III group — 3.5%. The particularities of the
local study show the decreasing tendency of the lethality and the patients being younger.

Keywords: ASA, age, gender, anesthesiology risk.

What is not known on this subject?

ASA classification does not take into account the age, sex, weight and burden of the
patient, nor the nature of the planned surgery, the competence of the anesthetist or surgeon
and the degree of surgical preparation.

Research hypothesis: Association of ASA anesthetic risk with other anesthetic risks.

Summary

Introduction.

The concept of classification of physical condition was suggested in 1941 by a com-
mittee of the American Society of Anesthesiologists [1] Since the establishment of the
ASA, studies have found that this is significantly associated with postoperative morbid-
ity and mortality. [2] However, the ASA anesthetic risk is not a relevant parameter for
estimating the lethality rate. An argument may be that the lethality rate determined by
the anesthesiology risk is low (2%) and there are other factors, which are not related to
the status of the patients, and are considered “intuitively” sometimes, without consider-
ing the anesthesiological risk.
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The ASA score is frequently used to estimate subjectively preoperative health status.
While initially

created for the collection and reporting of statistical data in anesthesia [1], is now
used to predict perioperative risk [3].

Perioperative morbidity and mortality is a significant public health problem, due to
its impact on patients’ health, short- and long-term survival and also the resources used
in the health service. Surgical complications occur in 3-17% of patients. [4,5]

Materials and methods

The study was conducted based on the analysis of information from the primary re-
search sources regarding 1799 patients who were investigated retro-prospctively, dur-
ing the years 2008-2016 (for 108 months), in the Clinic of the Chair of anesthesiology-
reanimatology no. 1 Valeriu Ghereg of the National Scientific-Practical Center of Urgent
Medicine (Chisinau, Republic of Moldova).

Initially, descriptive statistics were performed (tables, box graphs, pie), the age value
being adjusted to the sex of the patients and the anesthesiological risk ASA. Age, consid-
ering the distribution different from the normal one, was represented in the form of me-
dian, 25th, 75th percentiles, as well as the intercvartile deviation. The null hypotheses
were formulated, according to which there are no changes in the values of the age in
dynamics. Hypothesis testing was performed by the nonparametric method (Kruskal-
Wallis), in the case of applied statistical significance and multiple comparisons. The
determination of the trend in dynamics was estimated by the Jonckheere-Terpsta test.
Also, in the case of statistical significance, in order to estimate and the practical value
the effect size was calculated, 95% confidence intervals (95% CI) for the difference of
the medians. The aforementioned procedures were also applied for the data not ad-
justed to the sex of the patients and the anesthesiological risk ASA.

The patient’s age-anesthesia risk association after ASA was estimated by applying
the Spearman p test for categorical (ASA) and continuous (age) data. Initially, the re-
lationships examined were appreciated by constructing the scatterplot with the ap-
proximation line. Effect size is a basic criterion for assessing practical significance. The
results were adjusted for the sex of the patients.

The effects of age and sex of patients on ASA anesthesia risk were estimated by construct-
ing a regression model.

Results 1oy °
Obviously, older age pre- ° :
sents a higher anesthesiologi- o
cal risk (Figure 1). The inter- g |
dependence of these factors is 8
not quantitatively estimated % %1 °
in the literature. g
g .
° %
o
20 ° H
Fig. 1. The correlation diagram °
between age and anesthetic risk o
ASA, with the approximation line.
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Taking into account the fact that the sex of patients may be a confounding factor for these
relationships, we analyzed the relationship between age and ASA risk for men and women
separately (Figure 2.). To verify this idea, we investigated if exist a relation between the sex
of patients and ASA by applying the x2 Pearson test, which is equal to 87,797 df = 2 p <0.001.
That is, the null hypothesis (there is no link between the sex of patients and the anesthesio-
logical risk ASA) can be rejected and the relationship examined has at least statistical signifi-
cance p Spearman (for men) = 0.493 p <0.001, for women 0.446 p <0.001. That is 24.3% of
the anesthesiological risk is determined by age in men and 19.9% in women. These results
are more true than the 26.8% obtained for the total population.

Este important de mentionat ca trendul pentru barbati si femei este similar pana la
72 de ani, adica acumularea deceselor este uniforma.

Most likely, we can say that our patients are younger (at least according to the pass-
port data), because in the Republic of Moldova, the elderly are canceled based on the
major risk.

If we make a graph, in which we reflect the cumulative frequencies of deaths de-
pending on the sex of the patients, we notice that the trend is different for men and
women. In the male gender we see the characteristic trend and for the previous chart,
for women the accumulation of deaths is uniformly realized (Figure 3.). It is important
to note that the trend for men and women is similar for up to 72 years, namely the ac-
cumulation of deaths is uniform.

Our model, with which we try to predict the potential death of the patient will in-
clude the age of the patients and the presence / absence of chronic respiratory failure.
We need to consider multicollinearity, a situation in which the independent variables
(covariances) have strong relationships with each other, which can be a source of errors
in the assumed model.

Age has an association with chronic respiratory failure (r = 0.108, p = 0.004), a very
weak correlation, although we have the right to use these parameters.

The model has the following characteristics: Omnibus Tests of Model Coefficients x* =
11,916 df = 2 p = 0.003 (the result is statistically significant), Nagelkerke R Square = 0.063,
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Table 1. Variables in the Equation
95% C.1.for EXP(B)
B S.E. Wald df Sig. Exp(B) Lower Upper
dtepla RespIatoy 3411 421 11226 1 001 4098 179 9,352
Age ,018 ,020 ,783 1 ,376 1,018 ,979 1,059
Constant -5,033 1,515 11,039 1 ,001 ,007

a.Variable(s) entered on step 1: Respiratory failure, age.

which means that chronic respiratory failure and age represent 6.3% of the variability in
lethality at this category of patients, Hosmer and Lemeshow Test p> 0.05, that is, these
variables are of interest and can be used to construct the respective mathematical model
(Table 1). OR for respiratory failure being 4,098, 95% CI 1,796-9,352.

Discussions

The association of postoperative morbidity leads to mortality, thus the accumulation
of morbidities precedes mortality. Increased morbidity after surgery correlates equally
with increased mortality.

In our study, the following issue was also examined: what is the lethality rate of
patients who have elective femoral surgery in our clinic? For 46 months, out of 1779
elective surgeries on the femur, 25 patients died in the postoperative period (the lethal-
ity after discharge), the lethality rate being 1.4%. In the group with the anesthesiology
risk ASA I-1I (1063 interventions) no deaths were recorded, and in the group with the
anesthesia risk I, the lethality constituted 3.49% (25 cases out of 691 elective surger-
ies on the femur).

As mentioned previously in the case of patients with anesthesiological risk I-1I, who
were operated on the femur, there were no deaths, information that we enjoy. At the
same time, the mortality rate in patients with high anesthesia risk was 3.49% (25 cases
of 716 performed anesthesia). Taking into account the fact that the anesthesiological
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risk of the patients increases in dynamics (because the contingency of patients changes
in order to predominate men, the male gender being a negative factor for the anesthe-
siological risk), we are interested to identify the factors that affect the lethality rate for
this category of patients.

The analysis of our data mentions the significance for respiratory failure, which is in
discordance with publications by authors from other countries, where in the lethality
rate, heart failure predominates. [6]

Conclusion.

In the Republic of Moldova the mortality rate of patients undergo elective surgery
on the femur is comparable with the world data, in the ASA II risk group the mortality
is zero, and for the ASA III group - 3.5%, the local study features show a decreasing
tendency for lethality and patients being younger.

Chronic respiratory failure and age are the risk factors for increased lethality in pa-
tients with ASA 111, beneficiaries of surgery on the femur. The proposed predictive mod-
els are far from ideal, which further requires the study and determination of potential
factors for optimizing the prediction of lethality.
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[OCBIA NEPCOHANI3ALLIT NIKYBAHHA Y NEAIATPUYHI NALIEHTH
3 ANAPATAMU MEXAHIYHOT NIATPUMKW NIBOTO WIYHOUKA

TA BOCBIA NEPCOHANI3ALLIT TX IKYBAHHSA B PAHHbOMY
NICNAONEPALIMHOMY NEPIOAI

Masypenko O.I.

Y nopocsoMy HacesieHHi MpUCTpol 6e3nepepBHOro MOTOKY NOBHICTIO NEpPEBaXKa-
0Th HaJ nyJbcaniiuum LVAD, mo craHoBuTh noHaz 90%. 3 mocTiliHOIO MiHiaTIO-
pusaljielo NpuiafiB cepes AUTAYUX KapAioJoTiB 3pocTa€e KiMbKiCTh Mpomno3uiin
1040 BUKOpUCTaHHA BA/] Ge3nepepBHOro NoToky y fiTeil. BignosigHo no nep-
woro 3BiTy PediMACS, npu6sin3Ho nosoBuHa (54%; 109 3 200) 3apeecTpoBaHUX
MPUCTPOIB AOBrOoCTPOKOBOI'O MHepiofy - Iie MPUCTpoi Oe3nepepBHOr0 IOTOKY.
JlaHa cTaTTA OMHUCYE Cy4YacCHUH CTaH AUTAYOL MiATPUMKHU 6Ge31epepBHOTO MOTOKY
MeXaHiyHoI miATpUMKH KpoBoobiry (MIIK) Ta oLiHIOE MepCneKTUBH 11040 HOro
Mal6yTHbOro HanpsiMKy. JlocBig Ta crpareris Cisespkoro LlenTpy XBopo6 Cepust
B PaHHbOTrO Mic/solepaliifHoro nepiogy 6y/a Ayxe cxoxa Ha Taky, IKy 3aCTOCO-
ByBaJIM y MalieHTIB micas onepanii ®oHTaHa, BK/IOYAIOUU clieljiajibHi TaKTUKU
pecnipaTopHoOi NiATPUMKH, J0JABaHHS OKCHAY a30Ty abo 3a/IMIIAIYU T'PYyJUHY
BiakpuToto nicas noyatky MIIK. He3Baxkarouu Ha arpecuBHY MeJUUHY NIATPUMKY
y IeBHOI YaCTHHMU NaliEHTIB BUHMKAaJIa IPABOLIIYHOUYKOBA HEJOCTATHICTB, 1110 10-
TpebyBaJio HOro TUMYACOBOI MeXaHI4HOI NiATPUMKH [JJis1 BiJHOBJIEHHSI KPOBOTO-
Ky Jl0 JIereHeBOro KpoBoo6iry Ta 36i/1blleHHs [oNepeJHbOro HaBaHTaxeHHs JIIII.
PanHs 6iBeHTpuKyAsspHa MIIK Kopesto€ 3 Kpalioo BUKUBAHICTIO TOPiBHSAHO i3 3a-
TPUMKOI0 Horo 3acTocyBaHHi. TAKMM YHMHOM, IPOBE/IEeHHS PETEJNbHOTO Nlepeone-
pauifiHoro ouiHIBaHHS PU3UKY MPaBOLIJIYHOYKOBOI HEJJOCTAaTHOCTI 060B’3KOBe
s iMmuiadTauii 6iBeHTpukyasspHoi MIIK a6o ass TpaHcmiaHTanii cepus.

Ki1i040Bi c/10Ba: Ge3nepepBHO IOTOKOBUH alapaT MeXaHi4HOI HiATPUMKH KPOBO-
06iry siBoro myHo4Ka y JiTel, 3acTiiiHa ceplieBa HeJIOCTAaTHICTD y AiTeH.
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PEDIATRIC PATIENTS WITH IMPLANTED LEFT VENTRICULAR ASSIST
DEVICES END EXPIRIENSE OF PERSONALIZATION OF TREATMENT IN
EARLY POSTOPERATIVE PERIOD

Mazurenko O.

For adult patients, devices of a continuous flow of mechanical support of blood
circulation completely prevail over pulse ones, which is more than 90%. With the
constant miniaturization of devices among pediatric cardiologists, the number of
proposals for the use of continuous-flow VAD in children is growing. According to
the first PediMACS report, approximately half (54%; 109 out of 200) of registered
long-term devices are continuous-flow devices. This article describes the current
state of the children’s system of a continuous flow of mechanical support for blood
circulation and evaluates the prospects for its future direction. The experience and
strategy of the Silesian Center for Heart Diseases in the early postoperative period
was very similar to that used in patients after Fontaine’s operation, including
special tactics of respiratory support, adding nitric oxide or leaving the chest open
after the start of circulation support. Despite aggressive medical support, a certain
part of the patients had right ventricular, which required temporary mechanical
support to restore blood flow in the pulmonary circulation and increase LV preload.
Early biventricular VAD correlates with better survival compared to a delay in its
use. Thus, a thorough preoperative risk assessment of right ventricular failure is
required for implantation of a biventricular VAD or for heart transplantation.

Key words: mechanical circulatory support, continuous flow left ventricle assist
device, congestive heart failure in children.

Introduction. In the last ten years, the mechanical circulatory support (MCS) has be-
come a valuable therapeutic option in patients with end-stage congestive heart failure
(CHF). Several generations of devices have been developed, but they are mainly designed for
adult population. The only available solution dedicated particularly to infants and small chil-
dren are the pulsatile system Berlin Heart. Its superiority in long-term MCS as compared to
extracorporeal membrane oxygenation (ECMO) has been established [1], demonstrating at
the same time many disadvantages, such as neurological complications, incidences of pump
thrombosis, necessity of readmissions and important limitations of quality of life. At pre-
sent, the intracorporeal continuous flow left ventricle assist device (CF-LVAD) off excellent
patient mobility and low complication rates in the adult population. In the adult population,
continuous-flow devices completely dominate over than pulsative LVAD, representing more
than 90% (12,030 of 13,286 primary implants for left heart support) of the durable VADs
implanted between 2006 and 2014 [1]. This phenomenon is driven primarily by improved
complication profiles and durability of continuous-flow VADs compared with pulsatile
VADs. With ongoing device miniaturization, enthusiasm has been growing among pediatric
physicians for the use of continuous-flow VADs in children. According to the first PediMACS
report, approximately one-half (54%; 109 of 200) of the long-term devices registered are
continuous-flow devices [2]. With the results recorded to date, the use of continuous-flow
devices in the pediatric population is rapidly increasing. Continuous-flow VADs compose
62% (179 of 291) of all durable VAD implants in the PediMACS 2016 third quarter report
[3]. In this commentary, I describe the current state of pediatric continuous-flow VAD sup-
port, and discuss perspectives regarding its future direction.
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There is no doubt that continuous-flow VAD technology has had a profoundly posi-
tive impact on the outcomes of VAD support in the adult population [4]. It is plausible
that nearly adult-sized adolescents would have equally excellent outcomes with con-
tinuous-flow VADs that were intended for use in adults [5]; however, it is premature to
assume that continuous-flow VADs would have a similar impact across the spectrum
of body sizes in the pediatric population. Although anecdotal reports with continuous-
flow VADs in children are rather encouraging, careful evaluation of available outcomes
data is warranted before definitive conclusions

can be drawn. Nonetheless, whether smaller children will also experience compa-
rable outcomes with adult-sized continuous-flow VADs remains to be seen. A major
concern with the use of continuous-flow VADs in smaller children is a patient-device
size mismatch [6], particularly because all currently available continuous-flow VADs are
designed for adult patients. A recent multi-institutional study evaluating outcomes af-
ter implantation of the HVAD system (Medtronic, Minneapolis) in children with a body
surface area of <1.0 m2 showed a favorable survival rate, but with a high incidence of
complications, including pump thrombosis [7]. Conway et al conducted a worldwide
survey evaluating the outcome of the HVAD use in children [8]. This study, involving 250
patients from 35 sites in 12 countries, demonstrated a

tendency toward poorer outcomes in smaller children; the mortality rate at age<12
months was 15.6% (95% confidence interval (CI), 3.96%-28.93%) in children weigh-
ing <25 kg and 7.6% (95% CI, 6.2%-28.9%) >25 kg. Although the observed difference in
mortality did not reach statistical significance, it warrants close attention from a clinical
standpoint. Anecdotally, it is known that both weight and the shape of the chest wall are
important factors in successful VAD implantation in children; a smaller child with a broad
chest may be a more suitable candidate than a larger child with a narrow chest. Evalua-
tion by “virtual implantation” such as that used for total artificial heart implantation [9],
may provide useful guidance in determining compatibility. Nonetheless, the smaller the
heart, the more significant the size mismatch between the patient and the device.

Methods. Between 2016 and 2017, three pediatric patients were implanted CF-
LVAD in the Department of Pediatric Cardiac Surgery, SCCS, Zabrze, Poland. The in-
dications for initiating MCS were end-stage CHF due to dilated cardiomyopathy in all
the patients. Taking into consideration the size of the devices, the HeartWare System
(HeartWare Inc., Miami Lakes, FL) was chosen for implantation. The system has been
previously described in details. Briefly, it consists of a centrifugal pump, an integrated
inflow cannula, an outflow graft, and a percutaneous driveline connected to an elec-
tronic controller. The pump has the displacement volume of 50 cc and weighs 140 g.
The diameter of the pump is 49 mm, the total height of the pump is 58 mm. The inflow
part has a diameter of 20.5 mm and is 25 mm long. The outflow tube has a diameter of
10 mm, and the percutaneous driveline a diameter of 4.2 mm. All the implants were per-
formed with cardiopulmonary bypass. A standard median sternotomy was performed
during the surgical procedure. The patient was put on cardiopulmonary bypass after
sewing of the ring to the myocardium and coring of the ventricular wall, the inflow
cannula was inserted slightly anteriorly to the left ventricular apex. The outflow graft
was anastomosed to the ascending aorta, using partial clamping. The driveline was then
tunneled under the sternum to the right upper abdominal quadrant and connected to
the controller. The position of CF-LVAD with respect to the heart could be observed
on postoperative chest X-rays of all the patients. All the patients were supported with

Clinical Anesthesiology & Intensive Care, N2 2 (14), 2019 43 m



CF-LVAD alone, despite the fact that all had a high degree right heart dysfunction [10].
Postoperative management is characterized in Table II, but in general, the management
strategy was similar to that applied in patients with Fontan physiology, including nitric
oxide application, a special technique of ventilation and even leaving the chest open in
the early post-implantation period. A trans esophageal and subsequently transthoracic
echocardiography were used as a primary tool in monitoring ventricular function and
optimization of pump speed while weaning the patient from cardiopulmonary bypass
following implantation, and for further adjustments.

Results. Patient demographics and preoperative characteristics are listed in Table
1. All the patients met the criteria for INTERMACS score 1 before CF-LVAD implantation.
Of the three patients forming the study cohort, all were on intravenous inotropes prior
to CF-LVAD initiation, two were on prolonged mechanical ventilation, while one patient
was supported with venous-arterial ECMO. Two patients needed resuscitation proce-
dures to be performed several times.

The operative results on the day of implantation of CF-LVAD are summarized in
Table 2. All the patients remained on VAD support as the bridge to transplant. Patient 1
and 2 have been over 550 days on VAD support and continue to be supported. The post-
operative chest X-ray images of the patients are shown in Fig. 1. None of the patients
have developed significant end-organ dysfunction, either in early or long-term follow
up. In none of our patients have we observed symptoms of device malfunction. In
patient I and I1], signs of depression and feeding intolerance were observed.

In all the patients, only the LVAD system was implanted in spite of biventricular dys-
function. The prolonged cardiopulmonary bypass time (Table 2) was related to right
ventricular dysfunction and attempts to eliminate the implantation of the right ven-
tricular assist device. Postoperative anticoagulation was started with unfractionated

Table 1. Pre-implantation characteristics of CF-LVAD patients

Characteristics Patient | Patient Il Patient |
Age (years) 12 11 12
Gender M F M
Weight (kg) 37 34 34
Diagnosis Dilated CMP Dilated CMP Dilated CMP
BSA [m2] 1.09 142 1.20
Drainage of pleural cavity YES YES YES
LVEDD (mm) 60 44 55
Pre-op inotropes milrinone, milrinone, milrinone,
dopamine, dopamine, dopamine,
levosimendan, levosimendan, levosimendan,
amiodarone, adrenaline adrenaline
adrenaline
Mechanical ventilation YES YES YES
ECMO YES NO NO
LVEF [%] 20 23 18

BSA — body surface area, LVED — left ventricular end-diastolic diameter, LVEF — left ventricular
ejection fraction, CMP — cardiomyopathy, ECMO — extracorporeal membrane oxygenation.
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Table 2. Post implantation clinical outcomes in CF-LVAD patients

Characteristics Patient | Patient I Patient |
Operation time (min) 225 195 340
CPB time (min) 96 106 120
Outcome data (days) 570 550 127
Pump speed range (rpm) 2850-2900 2800-3200 2400-2600
Pump flow during first 30 days (L) 2-4 4-51 3-4.2
Post-op NO Yes Yes Yes
Delayed chest closure No No Yes

CPB — Cardiopulmonary bypass, NO — nitric oxide.

heparin (the target activated partial thromboplastin time of 50 to 60 s). As the patients
tolerated oral nutrition, heparin was switched to warfarin. The targeted INR for this
cohort was well within the recommended range of 2-3. The platelet inhibitors used
in the patients were acetylsalicylic acid 1 to 2 mg/kg/day. All the patients and their
families were trained prior to discharge home. All the patients received treatment after
discharge including metildigoxin, aspirin and acenocoumarol with the dose adjusted
according to INR. Patient II and III additionally received sildenafil, ACE inhibitors and
occasionally furosemide. The patients were advised to check INR, initially every 2 days,
then on a weekly basis. Readmission occurred two times in patient 1 and one time in
patient 2. The reason for readmissions and adverse events are presented in Table 3. In
patient I, drive line infection (defined as appearance of erythema or purulent discharge
around the exit site of the drive line) was the reason of several readmissions. CF-LVA-
related thrombosis or signs of stroke were not present in any patient. Supra-ventricular
arrhythmia was observed only during the post op period in patient Il and III, but only in
the course of the early post-implantation period. An emergency reference card display-
ing contact telephone numbers and an algorithm for emergency care was provided to
all the patients. Before reintegration to school, school staff members were educated by
the family caregiver.

Discussion. In this study, we have demonstrated that children with low weight and
BSA <1.5 m2 can be successfully implanted with CF-LVAD and supported for long peri-
ods. Moreover, all our pediatric patients have been discharged home and attend their

Picture 1. Position of CF-LVAD after implantation in 3 children on chest X-ray.
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schools [6]. There is a growing body of evidence that CF-LVAD is currently the optimal
method of long-time MCS, even in pediatric patients. The borderline body weight oscil-
lates about 20 kg, when the patients can be supported, whereas the pulsatile systems,
such as the Berlin Heart, remains the option for patients with lower body weight, when
the volume of the employed paracorporeal pumps is adjusted to the body mass. One of
the major advantages of the CF-LVAD systems is the possibility of discharging patients
home; they can even attend schools and be active in everyday life. All the patients in our
group are physically very active, what may even pose a risk of damaging the driveline.
All our patients demonstrated end-stage CHF, with enhanced pharmacotherapy, being
on mechanical ventilation, and in one case on ECMO as the bridge to CF-LVAD. It seems
to be one of the reasons that the time from admission to discharge home was about one
month. With the center gaining experience, the threshold for starting the MCS may be
optimized, so that the patients might be implanted CF-LVAD before reaching the critical
status, what may influence the post-implantation course. Some data suggest that ECMO
should be generally viewed as increasing the risk of LVAD support in the majority of
children. On the other hand, it is possible that ECMO [11], when used strictly for short-
term resuscitative support to normalize end-organ function immediately prior to VAD
implant, may improve LVAD candidacy in selected patients. Patients with significant
problems with left ventricle function have very frequently concomitant right ventricu-
lar dysfunction, so the decision must be reached whether the patient needs LVAD only
or the biventricular MCS system implantation. The biventricular system is highly de-
manding and is associated with poorer final results. This is why the majority of centers
prefer to start only LVAD and manage patients with RV failure on pharmacological sup-
port. Appreciating this strategy, we dedicated much eff ort to preventing biventricular
MCS, what was the reason of prolonged time of cardiopulmonary bypass, which was not
related to technical issues of CF-LVAD implantation.

In our experience, the management strategy in the post-op period was very similar
to that employed in patients after the Fontan operation, including special ventilation
settings, nitric oxide administration, or even leaving the chest open shortly after initia-
tion of CMS. Despite aggressive medical support of RV, a certain proportion of patients
will still develop RV failure requiring temporary mechanical RV support to restore blood
flow to the pulmonary circulation and increase LV preload [7]. Studies suggest that an
early planned biventricular assist device (BiVAD) is associated with better survival as
compared to delayed implantation [8,9]. Therefore, performing a thorough preopera-
tive risk assessment for RV failure is necessary to implant BiVAD or total artificial heart.
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FrEMOCTA3MNOJIOTMYECKUE MAPKEPbI MPOrHO3UMPOBAHUA
TAXXECTU TEYEHUA OCTPOIO MAHKPEATUTA
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FEMOCTA3IONOrIYHI MAPKEPU NPOTHO3YBAHHSA TAXKOCTI NEPEBITY
rOCTPOro NAHKPEATUTY

Cunbkis C.B., Tapa6pun 0.0., 3a6onotckux I.b.

Po60oTa BUKOHAHA B U3aiHi peTPOCIEKTUBHOIO AOC/i/PKEHHS pe3yJIbTaTiB JIiKy-
BaHHA 482 nauieHTiB 3 rOCTPUM NaHKpeaTUTOM. baraTodakTopHuil perpeciiHuit
aHasli3 MoKasas, 1110 HAaH6i/bIy MPOTHOCTUYHY 3HAYUMICTh AJ151 PO3BUTKY BaXKKO-
ro MaHKpeaTUTy MaB Noka3sHUK MA Tpom6oenacrorpammu (b = 0,685, p <0,033).
[Ipu popMyBaHHI HOpMa/IbHOTO 3ryCcTKY 3a faHuMU TET Ha paHHi# cTazii naToJio-
riYHOrO NpoLecy BaXKKUM MAaHKpeaTUT po3BUBaBCA Y 7,7% XBOPHX, IpU peecTpauii
MaTOJIOTIYHO IIJIBHOTO 3TYCTKY -y 22,2% nauieHTiB, a IpyU HAABHOCTI NaTOJIOTIY-
HO MYyXKOI'0 3TyCTKYy — Yy 65,5% xBopux. PaHHIM IpeJUKTOPOM PO3BUTKY BaXKKOT0
IaHKpeaTUTy 6y/1a HasiBHICTb MaTOJIOTYHO MYXKOI0 3TYCTKY 3a JAaHUMHU TpoMboe-
sactorpammu. [IpoBesenuit ROC-aHasi3 NokasaB NO3UTHBHY IPOTHOCTUYHY 3Ha-
yuMicTb BusiByeHoi 3akoHoMipHOCTI (AUROC = 0,808; 95% moBipuuii iHTepBas -
0,686-0,898; P=<0,0001).

Kiaro4oBi csoBa: rocTpuil MaHKpeaTHT, NOPYIIEHHS] reMOCTa3y, TPOMOOeacTo-
rpamma.
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HEMOSTASIOLOGICAL MARKERS PREDICTING THE SEVERITY OF ACUTE
PANCREATITIS

Sinkov S.V., Tarabrin O.A., Zabolotskikh I.B.

The aim of the study was to identify a prognostically significant hemostasis marker
for determining the severity of acute pancreatitis.

Materials and methods. The analysis of results of treatment of 482 patients with
acute pancreatitis was carried out. The average score of the severity of patients
on the APACHE II scale was 9 points, according to the Ranson system, 5 points.
In the treatment of acute pancreatitis, minimally invasive technologies were used
as the main and final method. Hemostasiological parameters were analyzed:
activated partial thromboplastin time, prothrombin time, the number of platelets
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and fibrinogen, the level of antithrombin and soluble fibrin-monomer complexes,
aggregation activity of thrombocytes. Thromboelastography was used as an integral
method for assessing the functional state of the hemostatic system. The prognostic
significance of the identified patterns was evaluated on the basis of ROC analysis.

Results. According to the results of multivariate regression analysis, among
the qualitative parameters, the most prognostically significant factor in the
development of severe pancreatitis is the MA thromboelastogram score (b = 0.652,
p <0.033). In the formation of a normal clot according to the TEG data, at the
early stage of the pathological process, severe pancreatitis developed in 7.7% of
patients, with a pathologically dense clot recorded in 22.2% of patients, and in the
presence of a pathologically loose clot in 65.5% of patients. An early predictor of
the development of severe pancreatitis was the presence of a pathologically loose
clot from the data of thromboelastogram. The ROC analysis showed good predictive
value of the revealed regularity (AUROC = 0.808, 95% confidence interval - 0.686-
0.898, P=<0,0001).

Conclusion. Hemostasiological marker for the prediction of severe degree of
acute pancreatitis - the presence of a patient with a pathologically loose clot from
entering a thromboelastogram.

Key words: acute pancreatitis, hemostasis disorders, thromboelastogram.

AxTyanbHOCTb. OCTPBIF MAaHKPEATUT — OFHA U3 HAaUbOJIee TKEJIbIX XUPYyprude-
CKUX MATOJIOTHUH, JIETAILHOCTBD, TPU KOTOPOH ocTaeTcd Ha ypoBHe 30% [1]. CoBpeMeH-
HBIM TPEH/IOM, T03BOJIMBIINM YIYYIIUTb Pe3y/bTaThl JIeUeHUsI NAlMeHTOB C JaHHbIM
3a60J/ieBaHUEM, CTAJIO MCIOJIb30BaHWE METOJUK MaJIOMHBAa3UBHOU xupypruu [1, 2].
YKka3aHHbIE TEXHOJIOTUH MO3BOJISIIOT YIYYLUIUTh COCTOSTHHE GOJIBIINHCTBA NALMEeHTOB
C OCTPBIM NMAaHKPEATUTOM JIETKOW U CpeJIHEeH CTeNeHH TsKeCTH, Ho Bce- ke y 20-25%
60JIbHBIX MATOJOTUYECKUH MPOLeCC MPOTPECCUPYET B TSXKeEJbIH MAaHKPEATUT C TeMOop-
paru4yeckoy AecTpyKLyeH U NocaefyIUM HHGHULIIMPOBAaHUEM, PAa3BUTHEM CelCcHca U
MOJTMOPTaHHOM HeJOoCTaTOYHOCTH [3, 4]. B ;aHHOM ciiyyae, HeMaJOBaXKHbBIM yCJIOBHU-
€M paHHeH U lieJIeHaNpaBJIeHHON Tepanruy OCTPOTo NaHKPEeaTUTa SIBJISIETCS BO3MOXK-
HOCTb IPOTHO3WPOBAHUS TSKECTH Te4eHUs 3a60/1eBaHUs.

[laTodur3snosornyeckue HapymeHHs: IPU OCTPOM MAHKPEATUTE CBSI3aHbI C COCYAU-
CTBIMHU PACCTPOMCTBAMH, B TOM YHMCJIe 3H/IOTEIHATbHON aKTUBALKEN U MOBPEX/IEHU-
eM, IUCpeTyJIsiell BA30OMOTOPHOTO TOHYCA, NOBBIIIEHHON TPOHUIIAEMOCTBIO COCY/0B,
yCHUJIEHHEeM MHUTpaLys JEHKOLUTOB B TKAaHU M aKTUBALMeH Koary/siuy. YYuThIBas Ha-
JINYMe NaTOTeHEeTHYECKOW B3aMMOCBSA3HM MEX/[y Pa3BUTHEM BOCHAJIUTENIbHON peaKkuu
Y HapyLIEHUSMH reMoCTa3a, ONy0JJINKOBaH PsiJi UCCIe0BaHUH, Tpe/Iaraliux UCI0Jb-
30BaTh IeMOCTA3UOJIOTUYECKHE MapKephl [iJisi MPOTHO3UPOBAHHUS TEYEHHS OCTPOro
MaHKPeaTHTa, ONpeJieJIeHHs] ero CTeleH! TsSHKeCTU. B mpoBeJleHHBIX paHee HCCIeso-
BaHUSIX [IJIs MPOrHO3WPOBAHUS TSKECTH OCTPOTO MAaHKpeaTHUTa U3y4aoch U3MeHEeHHe
ypoBHs1 D-gumepa u antutpom6uHa Il [5, 6], mutaamuHoreHa u ero nuru6urtopa (PAI-1)
[7], KoHLIEHTpaLUK PACTBOPUMBIX GHUOPUH-MOHOMEPHBIX KOMILJIEKCOB [8].

Ilesbl0 Micc/IefOBAaHUA ObLIO BhISIBJIEHHWE NPOTHOCTUYECKH 3HAYMMOTrO reMocCTa-
3M0JIOTUYECKOT0 MapKepa oIpe/iesieHUsI CTeNIeH! TSKEeCTH OCTPOro NaHKpeaTUTa.

MaTepuas 1 MeTOAbI

Pa6oTa BbINlOJIHEHA B JU3aiiHE PETPOCIIEKTUBHOTO UCCJIe/I0BAaHUS PE3Y/IbTATOB Jie-
yeHus 482 nanMeHTOB C OCTPbIM NAaHKPEAaTUTOM. Bo3pacT nmanueHToB B iHana3oHe OT
27 no 72 nert. TskecTh COCTOSAHUSA olleHHBajach o mkase APACHE II (cpemgnuii 6an
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cocTtaBus 9 6a/10B) U 1o cucteMe Ranson (cpeaHuit 6an cocraBua 5 6asnnoB). Jua-
FHOCTHMKA M MHTEHCHUBHAsl Tepanus OCTPOro MaHKpeaTUTa OCYLIeCTBJSJIACh COTrJIac-
HO pekoMeHJanusaM International Association of Pancreatology u Acute Pancreatitis
Classification Working Group [2]. B kauecTBe XUpypru4eckux MeTOAUK HCIO0Jb30Ba-
JINCb MaJIONHBA3UBHbIE TEXHOJIOTUH: YPECKOXKHbIE MYHKLUU U JPEHUPOBAHUS KUJ-
KOCTHBIX CKOIJIEHUH, OTpaHUYeHHbIX THOWHBIX M0JIOCTEeN U 3a6pIOIIMHHBIX (JIETMOH
M0J1 yJIbTPA3BYKOBbIM KOHTPOJIEM, IHOCKoNHWYecKas nanusiotromus (IIT), upecou-
CTyJIbHAsl BUJ,EOCKOIMYEeCKasi HEKPCEKBECTPIKTOMHUS.

W3 mapaMeTpoOB CUCTEMBI reMOCTa3a ONpeAesIsIuCh: KOJIMYECTBO TPOMOOIIUTOB U
¢dubpuHorena, nporpoMm6uHoBoe BpeMs (IITB), akTUBHpOBaHHOE YAaCTUYHOE TPOM-
6ormactuHoBoe BpeMsi (AUTB), arperanMoHHas akTUBHOCTb TPOMOOIUTOB, YPOBEHb
aHTUTPOMOGHHA, pacTBOpHMble GUOPUH-MOHOMepHBIe KoMIiekchbl (POMK). s kom-
IIJIEKCHOM OLIeHKHM COCTOSIHHSI CUCTeMbl reMOCTa3a UCIO0JIb30Bajlach TPOMG03acTo-
rpadus (T3).

Jis cTaTucTUYeCKOW 06pabOTKU JaHHBIX IPUMeHsIcA KpuTepuit Kpyckana-You-
Jvca. Jljs onpesiesieHUs] B3aHMOCBSI3M 3apeTUCTPUPOBAHHBIX NOKa3aTesel U pa3Bu-
THS TSDKEJIOro MaHKpeaTHUTa UCI0JIb30BaJICS MeTO/| paHTOBON Koppessuuu CiupMeHa
(cTaTUcTHUYECKU 3HAYMMOM OHA cyuTasnack npu p<0,05). MHoropakTopHbIN perpeccu-
OHHBIY aHa/IU3 GbLI IPUMEHEH [J1s1 IPOTHO3UPOBAHUS PAa3BUTHSA TsKeJI0ro aHKpea-
TuTa. [I[porHocTryeckas 3HaYMMOCTh BbISIBJIEHHBIX 3aKOHOMEPHOCTEN OblyIa OLleHEHA
Ha ocHoBaHuM ROC-aHasu3a.

Pe3ysibTaThl M 0GCYXKAEeHUE

Y manueHTOB C OCTPbIM MAHKPEATUTOM IPU MOCTYIJIEHUU B KJIMHUKY ObLJI MpO-
aHAJIM3UPOBAH XapaKTep HapyLIeHUH cucTeMbl reMocTasa. Tak Kak JUarHo3 CTerneHu
TSKECTH OCTPOTO NaHKpeaTUTa yCTaHABIMBAaETCs N0 GAKTy 3aKOHUYEHHOTO C/Iy4ast 3a-
6oJieBaHUA [2], TO MHTepHpeTaLys NMOJYYEHHOT0 NP NMOCTYIJIEHUU T'eMOCTa3uoJIo-
rUYECKOT0 06c1e/loBaHUsA Obljla MPOBeJeHa PETPOCIEKTUBHO. Y BCEX aHATU3UPYEMbIX
NalLMeHTOB OTMeYalach aKTUBALUS KOAryJsMOHHON CUCTEMbI, COIIPOBOX/JAI0LIAsICS
noBbllIeHHeM ypoBHs ¢ubpuHoreHa u POMK (Ta6suua 1). [Ipu 3TOM, ¥ 60JIBHBIX C
TSKEJIBIM OCTPBIM aHKPEATUTOM HabJI10/a/Icsl JOCTOBEPHO 060Jiee BBICOKHMN YPOBEHD
3TUX MapKepOB TPoM6GooOpa3oBaHus. [Ipyu maHKpeaTUTe JIETKON U CpeIHEN TSKECTU
arperanMoHHasl aKTHBHOCTb TPOMOOLIUTOB OblJla IOBBIIIEHA, @ TPU TSKEJIOM NaHKpe-
aTUTe - 3aKOHOMEPHO CHW)KaJlach, YTO yKa3bIBaJlo HA UCTOlLleHHe QYHKIMOHATbHON
aKTUBHOCTU TPOM6GOIMTOB. Takke NpH Ts>KeJI0M [TaHKpeaTUTe HabJII0ja/10Ch CHUXKe-
HUe KOJIMYecTBa TPOMGOIMTOB U YpoBHA aHTUTpoM6uHa III. YTo KacaeTcsa aHau3a
JlaHHBbIX TPOMG603JIaCTOTPaMMBbl, TO [JJisI NALMEHTOB C JIETKUM NMaHKPeaTUTOM OblLI0
THUIMYHO HaJIMYKMe HOPMaJbHOTO CTYCTKA, IPU aHKpeaTUTe CpeJiHel TSKeCTU peru-
CTPUPOBAJICS MJIOTHBIM CTYCTOK, a IPU TSXKEJI0M TaHKPEATUTE — PhIXJIbIHM CTYCTOK.

Bbly1a U3y4yeHa CBsI3b MeX/ly OCHOBHBIMU NTapaMeTpaMH [eMoCTa3a, onpe/ieIeHHbI-
MU [IPY NOCTYIIJIEHUH NalMeHTa B KJIUHHUKY, U Pa3BUTHEM TsKeJION CTENeHU NMaHKpe-
arura. [1o pe3ysbTaTamMm MHOTr0$paKTOPHOI'0 perpecCUOHHOI0 aHaIu3a (TabJ1. 2), cpeau
KauyeCTBEHHBIX NTapaMeTpOB, HauboJiee MPOrHOCTUYECKU 3HAYUMBIM (AaKTOPOM pas-
BUTHS TSKEJIOro MaHKpeaTUTa sABJsieTcsl mokasaresb MA (b=0,652, p<0,033).

BarkHa oljeHKa OKOHYaTeJIbHOTO 3HaYeHHUsI CKOPPEKTUPOBaHHOro R.. B HacToAmem
uccienosanuu R =0,678. 3To JocTaTOYHO Xopollee 3HaYeHHWe, OKa3bIBaKolIee, YTO
[IOCTPOeHHas perpeccusi oobsicHsIeT 67,8% cay4yaeB pa3BUTUSA TSXKeJOr0 MaHKpeaTH-
Ta B BEIOOPKeE.
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Ta6bnuua 1. MapameTpbl cMCTEMBI FeMOCTa3a Y 60/1bHbIX C OCTPbIM NAaHKPEATUTOM pas-
JIMYHOW cTeneHun TaxectTn (MeamaHa (nepcuntens 0,25-0,75))

MapameTpbi

Tpomb6ouuTbl (TbiC/MK)

DubpuHoreH (r/n)
MTB (cek)

AYTB (cek)

POMK (mMr/100mn)
AHTUTPOMOUH (%)
MAT3I (MM)

LY30 Tor (%)

R T3I (MuH)

Jlerkas creneHb
TAXECTH

268,5 (225,2-326,2)
43 (3,1-5,2)

14,9 (11,8-16,3)
36,8 (32,4-41,4)

8,9 (7,5-12,1)

102,0 (91,4-106,4)
52 (44-65)

6,5 (2,5-13,2)

12,2 (10,9-15,1)

CpepHsnag cTeneHb
TAXKECTU

232,2 (148,5-305,4)
5,6 (4,5-7,4)"

15,6 (12,7-17,1)
35,7 (31,9-41,2)
12,0 (8,6-15,0)"
88,5 (72,4-100,1)"
67 (60-76)"

12 (4,5-16,4)"

10,1 (8,3-16,1)

Taxkenas cteneHb
TAXECTU

104,5 (41,3-136,7)"
6,8 (4,8-8,6)"

16,8 (14,9-18,7)
31,9 (28,2-37,1)
14,5 (9,0-16,8)**
74,8 (62,5-93,4)™
35 (29-45)™

1,5 (0,0-5,6)"

18,6 (14,0-25,0)

Arperaumns TpomMboumntoB(%) 22,9 (14,3-45,3) 20,9 (12,5-21,8) 10,7 (7,0-25,5)*

* —p<0,05 y GOJIbHBIX C IAHKPEATUTOM CpeJiHEl CTelleHU TKECTH 110 CPAaBHEHUIO C TAaHKPeaTUTOM
JIETKOM CTelleHU Ha OCHOBaHMH KpuTepus Kpyckana - Yosinca

** _p<0,05 y 60/TbHBIX C TSKEJIBIM MAaHKPEATHUTOM 110 CPAaBHEHMIO C MAllieHTaMH C TAHKPeaTHTOM JIeT-

KOM CTeleHU TSXKeCTH Ha 0CHOBaHMU KpuTepusa Kpyckasa - Yosinca

Tabnuua 2. Pe3ynbtaThl MHOrOQAKTOPHOIO perpecCMOHHOro aHanus3a

Moka3zaTtenb KoadpdpuumneHT perpeccum (b) HoctoBepHocTb b
T3 R (MuH) -0,080 0,189
T3I, MA (Mm) -0,652 0,033
T3, LY 30 (%) 0,121 0,200
TpombouuTsl, (TbIC./MKN) 0,045 0,72
AYTB (c) 0,013 0,336
MTB (c) 0,135 0,083
®ubpurHoreH (r/n) -0,110 0,412
AT 111 (%) -0,125 p>
Arperauus TpoMboumToB (%) 0,042 p>
POMK (mr/nn) 0,185 0,136

AHanu3 ucciefyeMod KaropThl MOKa3aJs, YTo NpU GOpMUPOBAHUK HOPMaJIbHOTO
crycTka nmo AaHHbIM TAT Ha paHHel CTaJUM MATOJIOTMYECKOro Mpollecca TsKeJIbIi
MaHKpPeaTUT pa3BuBajcd y 7,7% GOJIbHBIX, IPU PErUCTPALMU NATOJOTHYECKH IJIOT-
HOT'O CT'yCTKa - y 22,2% NanyeHTOoB, a IPY HAJIMYKUH NTaTOJIOTHYECKH PBIXJIOTO CIYCTKa
-y 65,5% 6osibHBIX. TakuM 06pa30M, paHHUM NPEJUKTOPOM PAa3BUTHS TSAXKEJIOTO MaH-
KpeaTHTa GbLJI0 HAJIMYHE NAaTOJIOTHYECKH PBIXJIOT0 CTyCcTKa Mo JaHHbIM T3, uTo ABJIs-
Jiocb MapKepoM GpopMUpoBaHUs KoaryaonaTuu. [IpoBegeHHbld ROC-aHanu3 nokasasn
XOPOIIYI0 TPOrHOCTUYECKYH0 3HAYUMOCTh BbIsIBJIEHHOW 3aKOHOMepHOCTH (puc.1).

B MHOTrOYHC/IEHHBIX NYGJIUKALUAX ONUCAaH MIMPOKUI CIEKTP reMOoCTa3nuoJ0ruye-
CKUX HapylleHWH, XapaKTepHBIX JJ MallMeHTOB C OCTPbIM MaHKpeaTUTOM. OnucaHo
CHW)KEHM e KOJIMYeCTBa TPOMOGOLIUTOB U YBeJIMYEHNEe UX aKTUBALMY Ha paHHeH cTainu
oCTporo nmaHkpeaTuTa [9]; mocTeneHHOe yMeHbIIIeHHE YPOBHS MPOTPOMOHHA, GUOPH-
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HoreHa, ¢akTopa X u yaauneHue [1TB, AUTB 1 TpoMOGUHOBOTO BpeMeHU; CHUXKEHUU
KOHIIEHTPAlMK 3H/0TeHHbIX aHTUKOATrY/IIHTOB, 0CO6eHHO npoTenHa C U aHTUTPOM-
6uHa [10]; yBesiMueHUEe aKTUBHOCTH TKAHEBOTO aKTHUBATOpa IIa3MuHoreHa (tPA),
MHrU6MUTOpa aKTUBaTOopa miaadMuHoreHa (PAI-1) U koMmekca UHrH6UTOpA MJIa3MU-
Ha- IJIa3MHUH Y NAllMeHTOB C HauboJiee TSHKENbIM OCTPhIM naHkpeaTtuToM [9]. Iosy-
YyeHHble B HallleM HCC/Ie[0BAHUM pe3yJbTaThbl, TAKUM 00pa3oM, MOJTHOCTbIO COOTBET-
CTBYIOT JIMTEPATYyPHBIM.

Jloka3aHo, 4TO ONMCaHHbIe BbIllle U3MeHeHUs1, 06yCJI0BIeHHble aKTUBaLlUel CHUCTe-
MbI [€MOCTa3a U CONpPSIKEHHbIE CO CUCTEMHOM BOCIAJIUTE/NbHON peaKiuel, IpUBOAUT
K AucbaslaHCy CUCTeMbl reMOCTasa U KoaryjsonaTuu. [Ipy 3ToM, cTeleHb pacCTPOHUCTB
CUCTeMbl reMoCTa3a KOppeupyeT C BbIpaXKeHHOCTbI0 BocnaseHus. [Ipu jilerkoM naH-
KpeaTUTe TPOMOOreMOpparuyd OrpaHWYeHbl MUKPOLUPKYJASLUENA IOKeNyL0YHON
’KeJie3bl, IPU BbIpAXKEHHOM CUCTEMHOM BocniajieHuHd pa3BuBaeTcs [JBC-cunapom [11].
AxTuBauus ¢ubpUHOIN3a BTOPHUYHA 10 OTHOLIEHUIO K aKTUBALMU KOATYJISALMU U CO-
MPOBOX/JIAeTCsl yBeJnYeHUeM KoHUeHTpanuu [1/l®, Bkawodasa D-gumMep, YTO CUIBHO
KOPPEJIUPYIOT C TSKECThI0 TEUEHUSI OCTPOro NaHKpeaTuTa [9].

B uccnegoBanuu Radenkovic D. et al. 66110 mokazaHo, yto yanauHeHue [ITB u AYTB,
6oJiee BBICOKHM ypoBeHb ¢uOpUHOreHa u D-pumepa aumep D, cHMKeHUe KOHIEH-
Tpauuu nporerHa C, aHTUTPOMOUHA U IJIa3MUHOTeHA B COYETAaHUU C TOBBIIIEHHEM
ypoBHs PAI-1 npu mocTymjieHuu U yepe3 24 yaca HaG/IIO[EHUS CBSI3aHO C Pa3BUTHEM
MOJIMOPTAaHHOW HEJIOCTATOYHOCTH U cerncuca [9]. [lokazaHo, YTO NALUEHTHI C TKEJIbIM
OCTPBIM NAaHKpPeaTHUTOM XapaKTepu30BaJHUCh 6oJiee BHICOKUM ypoBHeM D-jumepa u
6oJiee HU3KOM KOHLIeHTpaluei 6eska C 1o cpaBHEHUIO € 60JIbHBIMU C JIETKOU GopMoi
na”HkpeatuTa [6]. Yang N., Hao ]., Zhang D. [5], npoBeAst aHa/iM3 MHOXXeCTBEHHOM JI0-
TUCTUYECKOU perpeccuu nokasasnu, 4To ypoBHU D-gumepa >400 ur/mia u AT-111 <71%
MpU MOCTYIJIEHUU ObLJIM CBSI3aHbI C 6ojiee BbICOKOM cMepTHOCThIO (OR 11,2, AUROC
0,70 u OR 16,6, AUROC 0,82, cooTBeTcTBeHHO). TakuM 006pa3oM, Jiesal0T 3aKJo4e-
HUeE aBTOpPbI, ypoBHU D-auMepa u aHTUTpoMOUHA Il MOTyT 6bITH UCIIOIB30BaHbI JJ15
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OIIEHKH TSKeCTH 3a60/1eBaHMS U MPOrHO3UPOBAHMS MCX0/]A ¥ NAlMEHTOB C OCTPbIM
MaHKpPeaTUTOM.

B HalleM uccjieJoBaHUHU, HAPSAY CO CTAaHAAPTHBIMHU KJIOTTUHTOBBIMHU [€MOCTa3U-
0JIOTUYECKUMH TeCTaMH aHaJM3UPOBAIUCh MapaMeTpbl TpoMboatacTorpadpuu — Me-
TO/Ja UHTErPaJbHON OLleHKH QYHKLMOHUPOBAHUS CUCTEMBI reMoCTasa. XapaKTepHu-
CTUKa 06pa30BaBLIErocsl CTyCTKAa — Pe3y/JbTaTOM B3aUMOJEMCTBUS BCeX 3BEHbEB U
KOMIIOHEHTOB CHCTeMbI reMocTasa. PopMUPOBAHUE PBIXJIOrO CTYCTKA, B JAHHOM CJ1y-
yae, IBJIsIETCS] CYMMapHBIM C/1eICTBUEM U Jledunuta GakTOPOB CBEPTHIBAHUSA, U TPOM-
60LUTONEHNH, U KOMIIeHcaTOpHOro runepudbpuronusa [12, 13]. CraTucTudeckuit
aHa/IM3 MOoKa3aJl, YTO HMEHHO Ha/IM4Yue PBIXJIOro CrycTKa Ha TpoM6o3jacTorpamMmme
ABJISLJICS HauboJjiee AOCTOBEPHBIM PaHHUM IMPOTHOCTUYECKUM MapKepoM pa3BUTHUSA
TSKEJIOTO MaHKpeaTHTa B aHA/JIU3UPYyeMOM KaropTe nanueHToB. TakuM o6pa3oM, uc-
0JIb30BaHUeE TPOoM6o3/IacTorpadru (B 4aCTHOCTH, OLleHKA CTPYKTYPHBIX CBOMCTB 06-
pasymolerocs CrycTka) siBjsieTcsl onepaTUBHbBIM U UHPOPMATUBHBIM METO/OM IpO-
FHO3UPOBAHUS Pa3BUTHUS TSDKEJOro NAaHKpPeaTUTa, YTO MOXeT CIO0COOGCTBOBATb paH-
Hel yrpexaarolieil U 1jeJieHanpaBJeHHON Tepanyuu JJaHHOT0 3a60J1IeBaHUs.

BriBoabl. ViMeeTcs yeTKasA B3aMMOCBA3b MeX/y XapaKTepOM HapyIleHU! CUCTEeMBI
reMocTasa U CTeleHb TSXKeCTH OCTPOro NaHKpeaTuTa. [eMocTa3nMoIoruyecKui Map-
Kep NPOTHO3WPOBAaHUS Ts>KeJI0W CTENEHH OCTPOro NaHKpPeaTUTa — HAJIMYUE Y MaljieH-
Ta MPU NOCTYIJIEHUH MAaTOJOIMYECKH PBIXJOTO CryCTKa M0 JaHHBIM TPOM603/1acTo-
rpaMMBl.
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SHEPFrOAMHAMUKA KPOBOOBPALLEHNSA B MEPUOMNMEPALMOHHOM
NMEPUOLE Y bOJIbHbIX COCTPbIM KOPOHAPHbIM CUHAPOMOM,
NEPEHECIIMX AOPTOKOPOHAPHOE LUWYHTUPOBAHME

MuxHesuu K.I., Bonkosa 10.B., bapaHoBa H.B., HaymeHko B.A.

Xapvkosckull HaOYUOHA/bHLIU MeJUYUHCKULl yHU8epcumem, kagedpa meduyuHbsl
HEoOMJI0J(CHbIX COCMOSIHULL, aHecme3uo/102uu U UHMeHCUSHOU mepanuu

YK [612.13: 616-005]-072
D0110.31379/2411.2616.14.2.7

EHEPFOAIHAMIKA KPOBOOBITY B MEPIONEPALLIAHOMY MEPIOALI
Y XBOPUX HATOCTPUA KOPOHAPHWUIA CUHAPOM, K1 MEPEHEC/IU
AOPTOKOPOHAPHE WWYHTYBAHHSA

Mixnesiu K.I., Bonkoea 10.B., bapaHoBa H.B., HaymeHko B.A.

Y cTaTTi po3rnsAAaETHCA eHepreTUYHUH MiAXifA 0 OLiHKU CTaHy CUCTEMH KPOBO-
006iry (CK) npu ceprieBiii He/JOCTaTHOCTI y NAL[iEHTIB 3 TOCTPUM KOPOHAPHUM CHH-
ApomoM (I'KC). 3 niel Touku 30py Bci nokasHuku CK ainaTbcs Ha KiHeTHuHi (KiH-
LeBO-AiacToIiYHUM 06'e€M JiBoro myHouka — K/10 i KiHLleBO-cHUCTOIIYHUN 06'€M
niBoro uutyHouka — KCB, ynapauii 06'em - YO, dpakuis Bukugy - ©B, cepueBuii Bu-
kuz - CB), nuHamiuHi (apTepiasibHUM i eHTpabHUHN BeHO3HUH TUCK — AT Ta [IBT,
ix pisHunA - 3arajibHe nepdy3iliHUN THCK cucTeMHoro kpoBoo6iry — 3IITCK, 3a-
raJpbHuM nepupepudaHui cynuHuni omnip - 3[1CO) i eHepreTHyHi (MOTYXHICTD cep-
uesBoro BUukuay - [1CB, cnoxkuBaHa TKaHWHAMU NOTYXKHicTb - CTM, KucHeBuUH pe-
3epB - KP Ta inTerpanbHuii enepreTuuHuii koedinieHt - IEK). ®ikcyBanacs Heo6-
xiJiHa Z103a 06y TaMiHy, TPUBAJIICTb IITY4YHOTo KpoBoo6iry (LK) micas sirpiBanHsA
i TpuBasicTh micasonepaniiiHoi WTy4YHOI BeHTU LIl iereHb (LIBJI). O6cTexeHo
36 manienTiB (rpyna 1, n = 18, rpymna 2, n = 18) 3 T'KC 3 BuxigHoto ®B < 40 %, sikum
0yJ10 IPOBe/IeHO a0pTOKOpOoHapHe WyHTYBaHHsA (AKII) npu npoBeJeHHi ofHaKO-
BOI'0 aHECTEe3i0/I0riYHOro 3a6e3nevYeHHs, siKe B Ipy1i 2 BiApi3HsI0cs 3acTOCyBaH-
HSIM KaJIbLliEBOT0 CEHCUTH3ATOpa JieBoCUMeHaHa. Pe3ysibmamu. B 060x rpynax
AKII nosninmmio kiHeTuuHi nokasuuku CK nmanienTis 3 'KC B piBHi# mipi (3a Bu-
HATKOM YO, sk B rpy1i 2 6yB gocToBipHO Bulle). [luHamiuHi nokaszuuku (3I[ITCK
i 3[1CO) onTuMisoBaHi B rpymi 2 B AOCTOBIpHO 6i/bII0O0 Mipolo, 1[0 JJO3BOJIUJIO
y uid rpyni gocroBipHo niasuuydtua KP i [EK i gocToBipHO 3HM3UTH TpUBAJICTh
nicasonepauniiHux K i IBJI, a Takox Heo6xigHYy 103y Aob6yTaMiHy. BUcCHOBKU.
1. Tpaguuilini kiHeTHuHi i AMHaMivHi noka3sHKMKU CK He NOBHICTIO BiI0OpaXKawTh
il ctaH npu cepueBiit HegoctaTHOCTI, BUkJankaHoi ['KC. 2. Po3paxyHok y nepiomne-
pauiiHoMy nepiofii eHepreTuyHuX nokas3HukiB CK nauienTis 3 'KC npu BUKOHaH-
Hi AKIII 03BoJIsie MPOTHO3yBaTH Nepebir nicasionepaniiHoro nepioay.

Kiro4oBi cs10Ba: rocTpuii KOpOHapHUM CHHAPOM, a0PTOKOPOHApHE IIYHTYBaHHS,
eHeproJiHaMika.
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ENERGODYNAMICS OF BLOOD CIRCULATION IN THE PERIOPERATIVE
PERIOD OF PATIENTS WITH ACUTE CORONARY SYNDROME WHO
UNDERWENT AORTOCORONARY BYPASS

Mikhnevich K., Volkova Y., Baranova N., Naumenko V.

Thearticle discusses the energy approachtoassessmentofthe state of the circulatory
system (CS) in heart failure in patients with acute coronary syndrome (ACS). From
this point of view all indicators of CS are divided into kinetic (end-diastolic volume
of the left ventricle - LVEDV and end-systolic volume of the left ventricle - LVESV,
stroke volume - SV, ejection fraction - EF, cardiac output - CO), dynamic (arterial
blood pressure and central venous pressure - BP and CVP, their difference - total
perfusion pressure of the systemic circulation -TPPSC, total peripheral vascular
resistance - TPVR) and energy (power cardiac output - PCO, power consumption
of tissue - PCT, oxygen reserve - OR and integrated energy coefficient - IEC). The
required dose of dobutamine, the duration of cardiopulmonary bypass (CB) after
heating, and the duration of postoperative mechanical ventilation of the lungs (MV)
were fixed. 36 patients were examined (group 1, n = 18, group 2, n = 18) with ACS
with an initial EF < 40%, who underwent coronary artery bypass grafting (CABG)
during the same anesthetic management, which in group 2 was distinguished by the
use of calcium sensitizer Levosimendan. Results. The CABG improved the kinetic
indices of SC of patients with CABG equally in both groups (with the exception of SV,
which was significantly higher in group 2). The dynamic indices (TPPSC and TPVR)
were optimized in group 2 to a significantly greater degree, which allowed in this
group to significantly increase OR and IEC and significantly reduce the duration of
postoperative CB and MV, as well as the required dose of dobutamine. Conclusions.
1. Traditional kinetic and dynamic indicators of CS do not fully reflect its state in
heart failure caused by ACS. 2. Calculation in the perioperative period of energy
indicators of CS of patients with ACS during CABG allows predicting the course of
the postoperative period.

Key words: acute coronary syndrome, coronary artery bypass grafting,
energodynamics.

BBegenue

3a6osieBaHUs CUCTEMBI KPOBOOGpAlleHUs [0 CUX IOp NMPOYHO 3aHUMAKT NEPBOE
MeCTO cpeJiy IPUYKH CMePTH B3POCJIOro HacesileHUs YKparHbl (0koJ10 68 % Bcex cMep-
Teit). 3HaYUTebHAsA YaCcTh 3TUX 3a00JIeBaHUHM MPUXOJUTCS HA UILIEMUYECKYI0 60JIe3Hb
cepana (MBC) [1]. Bece cydaun o6ocTpenus UBC, npoTekaroye B BU/e HHGapKTa MHU-
OKapZia WM HeCTaOW/IbHOW CTEHOKApJAHH, B CBS3U C UX OJHMHAKOBBIM NAaTOTEHE30M
Y OZIMHAKOBBIM MOJXO0/I0M K JIeYeHUI0, OG'bEeJUHSIOTCS B IOHSTHE OCTPOT0 KOPOHAp-
noro cunzpoma (OKC) [2]. ¥ 15-28 % mnauuentos ¢ OKC pasBuBaeTcs ocTpast cep-
nednas Hegocratounocthb BioTh (OCH) mo kapauorennoro moxka [3, 4]. Hau6osee
3¢ dexkTUBHBIM MeTozioM JjiedyeHUs: OKC siBJIsieTCsl BRINOJIHEHHE ONlepAaTUBHBIX BMeIla-
TeJIbCTB, HAPaBJIEHHBIX HAa PeBACKYJISPU3aLUI0 MUOKApAa, IPUUEM y psaJia MalueH-
TOB OKAa3bIBAETCs BO3MOXXHBIM BbINTOJIHEHUE TOJBKO A0PTOKOPOHAPHOI'O IYHTHUPOBA-
nua (AKIID). ¥ camo onepaTvBHOe BMelaTeIbCTBO Ha Cepjlle U HeoOX0AUMoe s
sToro uckyccrsennoe kposoo6paienue (MK) yxyamaer kposoo6palenue B Muokap-
Jie Ha QOHe yKe CYLIeCTBYIOLLeH UIEMHUH, YTO ellé B GOJIbLIEN CTENEHN CHHXKAET CO-
KpaTuTeabHyo croco6HocTb Muokapzaa (CCM) [5]. Cumkenre CCM HeM36€KHO CKa-
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3bIBAETCA HA KHHETHYeCKHUX (yaapHbld u cepgednniil ungekc - Y M u CU, ¢paxuuns
BoIGpoca - @B), auHaMuyeckux (mpeccopHble MapaMeTphl, o6mee nepudepuyecKoe
conporusnerne - OIICC) u sHepreTnyecknx (MOLWHOCTL CepAEYHOro BhIGpOCA —
MCB, kosdpdunuent go6bruu sneprun - K19 u gpyrue) nokasarenax kpoBoo6pa-
IIeHHs B YaCTHOCTH U OOLIMX SHEepreTHYecKUx (morpebisseMasi TKaHSIMH MOLTHOCTD —
IITM, unterpannHusiii saepretudeckuii nagexc - UOW) nokasarenax opranusma [7].

Ilesib pa6oThI

OueHHUTD BIMSIHYE TEPHUONEPALMOHHOIO BOCCTAHOBJIEHHUSI COKPATHUTENBHOM CI0CO6-
HOCTHM MHOKap/a [3,-aJpeHOMHMETHKaMH M KOMOWHaNKel [3,-aipeHOMUMETHKOB C KaJlb-
[[MEBBIMHY CEHCUTHU3aTOPAaMH Ha 3HEPTOIMHAMUKY KPOBOOGpaIeHUs y 60JIbHBIX C OCTPbIM
KOPOHApHBIM CUH/[POMOM IIPH BBINOJITHEHUH a0PTOKOPOHAPHOTO IIYHTUPOBAHHUSL.

MaTepuasbl U METOAbI

UccnepnoBaHue npoBeZieHO HAa 6a3e OTAEJIEHUN aHECTE3UOJIOTUH U UHTEHCHUBHOU
Tepanuu I'Y «MHCcTUTYT cepana M3 YkpauHbl». 06ciejoBaHO 36 ManyueHTOB (rpymnmna
1,n =18, rpynna 2, n = 18) ¢ OKC c ucxogxoi ®B < 40 %, KOTOpPbIM GbLJIO BBIMOJIHEHO
AKIIL o geMmorpadryeckuM U aHTPONOMETPUYECKUM OKA3aTeJISIM IPYIIbl HaleH-
TOB GbLIM OAHOPOAHBIMU. B 06enx rpymnmnax npoegeno AKII nmo ogrHakoBo#M MeTOAM-
Ke OZJHOH Y TOH Ke XUPYPru4ecKod OpUrason ¢ BbINOJHEHHUEM OJJUHAKOBOTO aHECTe-
3M0JIOTUYECKOTO0 TOCOOUSI OTHUM U TEM KE aHECTE3HUO0JIOTOM.

Memoouxa anecmesuu. 3a 2 4aca J10 IepeBo/ia NaleHTa B OTlepal[dOHHY0 BBOJIUJICS
B,-aapeHo6/I0KaTOp METONpPOoIoJ 2,5-5 M2 (OCTHAEHHe KOPOHAPOJIUTHUYECKOTO 3¢-
dekTa u mpodusnakTuka pubpusiAnuu); 3a 20 MuHyT - 10 M2 MopduHa u 20 M2 cu-
6a3oHa. B npeonepanoHHON KaTeTepU3NPOBAJIMCh BEPXHSSA M10J1asi BEHA U JIyuyeBasi
aprepus. B Teuenne 30 MUHYT [0 onepanyu MPOBOAUIN MHPY3UIO KPUCTAJIOUJOB
oz, koHTpoJsieM L[B/] co ckopocTeio 10 ma/ke'uac, 3aTeM - 5 msa/keuac. UHAYKUIHSA B
HapKo3 - THONeHTa/I-HaTpus (1,7+0,4 m2/ke) u dentanun (2,2+0,6 mkxz/ke). [loce To-
TaJbHOU MHUOILIeruu apayadom (0,08+0,01 mz/ke) HHTYyOMpPOBAIN TPaxer U HAaYWHa-
siv UBJ1. AHecTe3us noaaep:kuBasiach ceBoduropanom (1,5-2,5 06%) o mosry3akpbITo-
My KOHTYPY C ra30TOKOM 2,5-3,5 s1/mun u peHTanunioM (3-5 mkz/ke'uac). [lepen kaHro-
JISIIMed MarucTpanabHbIX cocyzoB BBoAuan 300 E/]/ke renapuHa /sl JOCTHKEHUS aK-
THBUPOBAaHHOI'O BpEMEHH CBEPThIBaHUA KpoBU He MeHee 460 ¢. UK ocymecTBaanocs
annapartoM «Terumo system 1» (lmonwus). CkopocTh nepdysuu Npu HOPMOTEPMHUU
coctaBJsiaa 2,4-2,7 A/ mun-M?, ipu runorepmuu - 1,8-2,4 s1/mun-m?. UcnapuTtesb ce-
BoduropaHa nokJto4ascs kK razoBoi iuHuu AUK, ckopocTh BBesieHUs ceBodropaHa
coctaBJisiia 1,5-2,5 06 %, rasotok Kucjaopoza B sérkue - 0,45-0,9 s1/mun nog PEEP 4
MM pm. cm. Ha BbixoJie U3 nepdy3uu 60J1bHOTO COrPEBAIN C MUHUMAa/IbHBIM I'PafiueH-
TOM TEMIIEPATYPHI, 10 IOCTKEHUHU TeMIIEPATyPoU Tesia ypoBHs 34-35 °C mpoBoAuIH
aJleKTpuueckyo gedubputsanuio saHeprued B 10 o u HaunHaU HHPY3UIO 06y Ta-
MUHA, CKOPOCTb KOTOPOH KOHTPOJIMPOBAJIH 10 JJaBJIEHUIO B JIEBOM IIPEJCEPAHH, CTPe-
MSChb NOJJIEPKHUBATh ero B npeaeax 8-12 mm pm. cm. [ns Hopmanuzanuu OICC wuc-
M0JIb30BaJIM HOpaApeHaIuH B fo3e 20-200 He/ke'MuH. [IJis1 TOCT>KEHUSI KOPOHAPOJIH-
THUYECKOT0 ¥ CUCTEMHOTO Ba30JU/IaTALlMOHHOTO 3¢ PeKTa BBOJUIN HUTPOIJIUIEPHH B
nose 2,5+1,6 mke/ke'MuH. [lj11 TpoPUIAKTUKYU GUOPHUIJISILINH JKEJTYA0UYKOB BBOJUJIH
B,-aapeHo6/i0KaTOp MeTonpoJsio B fo3e 5,0+1,4 m2 60/110cHO. B panHeM nocneonepa-
[MOHHOM IIEPHO/IEe B TEUEHHE ONPeeEHHOr0 NepruoAa (JJUTENbHOCTb KOTOPOTO U3-
y4dasiach B COIIOCTaBJIEHUH C [PYTMMHU II0Ka3aTeJISIMH ) MPOBOAMIACh poaaéHHas UBJI
annapatoM «Maquet» (epmanusi). KpoBooGpaiueHre ynpaBJsijioch JOOYyTaMHHOM,
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nepudepruyeCKMMH Ba30AMUIaTaTOPAMHU, TPU HEOOXOAUMOCTH — aHTUAPUTMUYECKUMU
npenapataMu. MHy3noHHOHN Tepanuel Jo6UBaNIUCh IO epKaHKe ITaBHbIX COCTaB-
JITIOIUX FOMEOCTa3a. ArperaTHoe COCTOSIHHE KPOBH MOAAePUBAJIM TellapuHOM C I0-
C/leIyIOIMM NePEX0/IOM Ha aHTHUArPEraHT KJIONHU/IOTPelb.

MeToauka NpoBeleHUSI aHECTE3UH U NTOCJI€0TIEPALIOHHON MHTEHCUBHOH Tepanuu
y NaQUEHTOB I'PyIIibl 2 oT/In4ajaach JAOINIOJIHUTEJIbHBIM BBEIEHUEM KaJIbIITMEBOTI'O CEH-
CUTH3AaTOpa JIEBOCUMEH/aHa 0 C/IeIYILeN cXeMe: 0 MHAYKLIUY B HapKo3 10 mkz/ke
B TeyeHue 10 MUHYT, HOTOM co ckopocTbio 0,1 MKe/Ke"MuH B TedyeHHe 8 4aCOB.

H3M€pﬂ]lu0b CﬂeOyiowue nokasameiu.

AHmponomempuueckue: - poCT U Macca TeJia HaljueHTa.

KuHemuueckue: KOHEYHO-IMACTOIUYECKUHN 06 BbEM JieBoro xkesyzouka (KJ0) u ko-
HEYHO-CUCTOJINYeCKUN 06bEM sieBoro xenygouka (KCO) ¢ momoubio annapaTa «Aplio
XG SSA-770A» («Toshiba», fimoHus) ¢ ceKTOpaJbHBIMHU JaTYUKaMU 3 HACTOTOI U3JY-
yeHus 2,5-5,0 My, yactora cepgeunbix cokpamenui (HCC).

Jlunamuveckue: aprepuanbioe aasaenue (AJl), nentpanbHoe BeHO3HOE AaBieHMe
(LIB/D.

TeMuyeckue: KOHLIEHTpALUsl FeMOTJIOGHMHA, HAChIleHHe TeMOIJIOGUHA apTepHallb-
HOM (Saoz) Y BEHO3HOU (Svoz) KpPOBH KMCJIOPO/OM, TapLHUaJbHOE HaNPSXKEHUE KUCJI0PO-
[la B apTepuanbHou (p,, ) ¥ BEeHO3HOH (P , ) KPOBU KHUCJIOPO/OM C IOMOIIbIO aHa/IN3a-
Topa «ABLB800 Flex Seriés 835» («Radiomezter», Janus).

Buoxumuyueckue: ypoBeHb JIAKTATA.

Paccuumuvisanuce czzebyfouwe nokasameiu.

Aumponomempuveckue: nnomazs nosepxaocty teqa (I1I1T) mo dopmyne dro6ya [8]:

Sb[MZ] =0,007184 - m[k2]**?5- h[cm]®7% )

Kunemuueckue: yaapubiii 066ém (YO) kak pasHocts Mexxay K0 u KCO, koneuHo-
JMaCTOJINYeCKUN UHJEKC ieBoro xesynodka (KJH), KoHeyHo-cUCTOIMYeCKHUN HHAEKC
JeBoro xenypodka (KCH), ynapusiit unaekc (YU) kak oTHOIIEHHE COOTBETCTBYIOIMX
nokasartesieil k [1I1T; @B kak orHomenue YO k K/J0; cepaeunsrii Bei6poc (CB) kak mpo-
usBegenue YO Ha UCC u cepfeuHbll UHAEKC Kak oTHoweHKe CB k IIIT.

Junamuueckue: apdpextusnoe A/l (AJ13) no o6menpunaTON NpubAMKEHHON dOp-
MyJie (CyMMa AMACTOJNYECKOr0 B TPeTH MyibcoBoro A/l), o6iee nepdpy3noHHoOe AaB-
nenue cuctremuoro kposoo6pamenus (OIIJICK) kak pasnocts mexay Alls u LB/,
OIICC xak gactHoe ot fesnenus OI/ICK Ha CB, ynenbHoe nepudepruieckoe CONpOTHUB-
snenue (YIICC) kak yactHoe ot fesieHus OIJCK Ha CH.

Temuueckue: cofiepaHye KUCJI0POZa B KPOBU 0 MOAUPUIIMPOBAHHOW HAaMH $op-
myJe [7]:

CO2 [Moab/ma] = K, [monv/2]- C,, [2/ma] SO2 + K, [Moav/ma-6]- (1-C,) "Po, [el, (2)

rae K, = 5,98-10° mo.1b /2 - koHcTaHTa [todHepa, oTpakarolas MacCy KUCI0PO/a, CBA3bIBae-
MbI 1 rpaMMOM reMOIJI06MHa,

C,, — KOHIIEHTpalKA reMOIJIO6UHa, 2/M1,

S,,— A0JIs1 HACBIIEHHOTO KUCIOPO/IOM reMOIVIO6UHA,
(1-C,) - nona 06’béMa KpOBM, IPUXOJALLET0Cs Ha I/1a3My,
p,. - MapLyasbHOe jaB/leHKe KUCI0po/ia B 1a3Me,

2 o
K =1,04-10"" mosab/ma-6 - KOHCTaHTa ByHseHa, oTpakarolluii MacCy pacTBOPSIOLIEroCs
KHUCJIOPO/ia B eIMHUIIE 06'bEMA MJ1a3Mbl IPU JMHUYHOM MapLHUaJIbHOM JABJIEHUH KUCJIO0-
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POZa B Hell; paCCYUTHIBAIN TAKXKe apTEPUOBEHO3HYIO Pa3HUILY B COZlepKaHHUH KUCI0Poja
(c {a_v)oz) ; TPAHCTIOPT Kucaopoga no opmyute [7]:

TO2 [monw/c] = Q, [cm*/c] - Cao2 [Moab/cMm3], 3)
noTpebsieHUe KUcaopoga mo ¢opmyie [7]:
V, [monv/c] =Q,[cm’/c] - C Mosb/cM3], 4)

02 {a-v]O2 [

rzie B 06enx nocaegHux popmysax @, - CH.

Inepzemuueckue: MCB u eé ungexc (MMCB kak orHomenune MCB k ITIIT):
2
pTC
Por == (5)
by

rae PQ - UIMCB, p,. - OIIACK, p,,. - YIICG;
1

[loTpe6sisieMasi TKaHSAMU MOIIHOCTb U eé uHjAekc (MIITM) kak mpousBejaeHUe
VO2 v noTeHIMaJbHOM XMMHUYECKOM 3Hepruu Kucjaopoga (KoJUYeCTBO 3HEPruHy,
BbIJlejisieMO€e NPU OKUCJEHUU [JII0KOo3bl 1 MosieM kuciaopoza - 4,8:1012 spe/monb);
k03¢ PUIUEHT 106bIYM 3HepPTUH Kak oTHolleHHue UMCB k UIITM; kuciaopofHbli pe-
3epB (KP) kak oTHolleHHe apTepUOBEHO3HON pasHUIbI B COJlepXKaHUU KUCI0poAa K
YTPOEHHOU KOHLEHTpalUU JaKTaTa [7]; UHTerpajbHbId 3HEPreTUYeCKUM HHJEKC
(M3N) no paspaboTaHHOU HaMu popmyIie, paBHbIM npousBeaeHuto UMCB u KP.

Bce nokasaTesu U3MepsJIM U PACCUUTBIBAIMU HA [IBYX 3TaNax: UCXOAHbIN (MpH 1O-
CTYIUIEHUH) U Tlepe/]| IEPEBOIOM U3 oT/AesieHus: nHTeHcuBHoM Tepanuu (OUT).

Pe3yibTaThl

KuHemuueckue nokasameu peAcTaBjeHbl B Tabaule 1, U3 KOTOPOH BUJHO, YTO
MpaKTUYeCKH BCe OHU NMPOSIBUJIU TEHJAEHLHMIO K CTATUCTUYECKH 3HAaUUMOMY YJIyyllle-
HUI0, KOTOPOE, 0JJHAaKO OblJ10 60Jiee BbIpaXkeHHbIM B rpynne 2. TeM He MeHee CH B 06e-
YX TpYIIax B pe3y/ibTaTe JieueHusl IOBbICUJICS B PAaBHOM CTeNeHU U B 06eUX rpynnax
JIOCTOBEPHO He pasJjIMyascs.

Ta6nmua 1. KuHetnyeckue nokasartenu (Mc)

Stan
Mokasarenb [pynna [o onepauum Mepen nepesoaom B OUT
KON, mn/m? 1 63,8%6,3 70,481t
2 66,7%9,2 71,3%9,4
KCWU, mn/m? 1 39,6%2,3 35,4%+2,61
2 41,8+5,7 32,1#41t%
YU, mn/m? 1 24,2%4.5 35,0%6,51
2 24,9%4,2 39,2%6,41%
OB, % 1 37,7%3,8 49,4%4 2%
2 37,3%3,1 54,8+3,4t1%
U, n/MUH-M? 1 1,93%0,37 2,71*0,58%
2 2,04%0,39 3,060,571

3peco u fanee: T - p < 0,05 npu cpaBHEHUH NTOKa3aTeJiel Ha 3Tanax UCCJIe0BaHUs B OJHOH I'pyIIIie;
+ - p<0,05 npu cpaBHEHNHM OKa3aTeJeH B BYyX rPyNNax.
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Ta6nuua 2. IluHamuyeckue nokasarenu (M=c)

Tan
Mokasarenb lpynna Lo onepauum Mepen nepesoaom B OUT
onack, mm pm. cm. 1 83,1%6,7 85,1%6,2
2 82,0%6,3 80,9%5,7%
YNCC, 0uH « ¢ - M* - cm™® 1 3574+785 2638680t
2 3349+811 2210+569t%

JuHamuveckue nokazameau oToopaxeHnl B Tabaule 2. OI/ICK Ha o60oux 3Tanax B
rpyne He pasJjndajaock, ogHako YIICC B rpynne 2 B pe3yJibTaTe JiedeHU CHU3UJIOCh B
JIOCTOBEpPHO 60JIblIEeN CTeNeHH, YeM B rpymie 1.

Temuueckue nokasameau (Tabsuna 3) Ha NPOTSHKEHUU UCC/IE€JOBAHUS B TPyIIax He
pasjiMyaarch, IpUYEM B 00erX IpyInax NpoU30ILI0 JOCTOBEpPHOe CHUXKEHHE COoZlep-
»KaHMSA KUCJI0PO/ia B apTepraJbHON KPOBHU B CBSI3U C HEOOXOAMMOCTbIO FeMOAUIIOLUU
nns obecnedenus UK. Tem He MeHee, B 00eUX Ipynnax TPaHCIOPT KUCJI0POJA U ero
noTpebeHUe TKaHSIMU MMOBBICUIOCH GJ1arofaps pocty CH.

JHepzemuueckue nokazamesau npuBefenbl B Tabuune 4. UMCB u UIITM B 06eux
rpynnax B pe3yJibTaTe JiedeHHs JOCTOBEPHO MOBBICUJINChH U B KOHIE HCC/el0BaHUS
JlOCTOBEPHO Me/1y c060l He pa3sinyairch. HesHaunTe/IbHOE, HO JOCTOBEPHOE MOBBI-
wenue K/I3 npousouio B rpynie 2, Ho nepef nepeogoM u3 OUT oH He oTyinyasics oT
ypoBHs rpynnsl 1. KP B rpyrne 2 moBbICKJICS B JOCTOBEPHO GOJIbIIEN CTENEHH, YEM B
rpynme 1. To ke caMmoe MOXXHO cka3aTb U 06 UIU.

CpeaHss fo3a JoO6yTaMUHA B MOC/eONepalMOHHOM INepuojie, HeobxoauMas AJist
KOppeKL U KpoBooGpalleHHUs, AauTenbHocTb UK mocie corpeBaHusi nmayueHTa U
JJIUTEJNbHOCTh NocneonepanuoHHoi UBJI nokasaHsl B Tabuaule 5. BBeneHue JyieBo-
CMMeH/laHa MO03BOJIMJIO JOCTOBEPHO CHU3UTh 03y J00yTaMHHA, YBeJWYMBaIOLEro
NOTpe6HOCTh MUOKap/a B 3Hepruu. C y4€TOM CHHXKEHUSI BO3MOXKHOCTENH KPOBOCHA6-
>keHuss Muokapaa npu OKC aTo sBiseTcs oyeHb BaXXHBIM 3ddekToM. [IpuMeHeHUe
JIeBOCUMEH/IaHa NPUBeJIO TaKXXe K J0CTOBEPHOMY YMeHblLIeHUI0 AauTenbHocTH UK

Ta6nuua 3. lemnyeckune nokasatenu (Mc)

3Tan
Mokasarenb lpynna [o onepauum Mepen nepesoaom B OUT
1 136,6%9,2 102,3%9,41
CHb,
7 2 135,98 4 99,949,0t
1 8,22+0,47 7,56%0,38t
Cao
20, MkMonL/MA 2 8,33+0,51 7,580,291
1 2,25%0,26 2,25%0,49
C(a-v)0 : : ’ .
(a-v)0,, MKMosIb/MNI 7 2.44%0,26 2,080,321
TO.. Mcvomb/c - 1 264%52 341%721
z 2 284+29 38777t
71,5%11,5 98,5%£18,7t
VO,, - M?
2 MKMONL/C - M 82,5%16,1 104,7+18,31
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Tabnunua 4. SHepreTnyeckne nokasatenu (Mc)

Jrtan
Mokasarenb lpynna Mo onepauuu Mepen nepesoaom B OUT
1 357478 512+123¢
VMCB, MBT/M?
 MBT/M 2 372478 54899+
1 34,3+55 47,3+9,01
WUMTM, B1/m2
/M 2 39,6477 50,2+8,8+
1 1,04%0,14 1,11#0,29
kI3, % L0420, ,1120,
A 2 0,95:0,13 1,10£0,19t
P % 1 39,3%11,5 63,6+9,81
$ 2 36,7¢11,5 76,8+11,51%
1 14464 332+115¢
V3M, MBT/M?
» MBT/M 2 137453 424+105t%

Ta6nuua 5. [1o3a nobyTtamuHa, anutensHocTb MK 1 oanTenbHOCTb Noc/ieonepaLMoHHOM
MBI, (M*c)

Mokasarenb [pynna Mg
1 5,8+1,1
[o6yTaMuH, MKI/KT - MUH ) 374134
1 24,7+2.4
OnutenbHocTb MK, MUH 5 13,841 4%
OnutenbHoctb MBJT, MUH L 2754225,
’ 2 109,4+16,0+

mocje corpeBaHus U nocneonepanuonuout UBJL. Ilpu atom JautensHocts UK u UBJI
IocJle onepalyu He NPOSIBUIU CYLIeCTBEHHONW 3aBUCMMOCTH OT UCXOAHBIX KUHETHYe-
CKHUX U JUHAMHUYeCKHUX TNoKa3aTeJsiel, TOT/ia Kak OT 3HepreTHYeCKUX NoKasaTeJ el 3a-
BUCHMOCTb 6bly1a BeipaxkeHHOU. KoadpuuueHT koppensiuu gaurtenbHoctu UK u U9U
B rpynne 1 cocrasuu -0,80+0,08, B rpynne 2 - -0,71+0,12, gnutensnoctu UBJI u UOU
cooTtBeTcTBeHHO -0,89+0,05 1 -0,73+0,11.

06cyxaeHue

[lo pe3y/sbTaTaM Halllero UCCae0BaHUS MOXKHO 3aKJIIOYUTb, YTO KaJIbIIMeBbIH CeH-
CUTHU3ATODp JieBocMMeH1aH, noBbiasg CCM 6e3 yBesnueHUs1 NOTPEOGHOCTH MHUOKap/a
B 3Hepruu (a 3HaA4YUT, U B KUCJIOPO/Je) COCOGCTBYeT GoJiee 3dpdeKTUBHOMY yiay4llie-
HUIO KUHETHYEeCKUX oKasaTesel — npex /e Bcero KCH, YU u ®B. XoTs cylecTBEHHbIX
pasnuuuid B CU Mexay rpynnaMu 06c/ieZj0BaHHbIX MAllUEHTOB U He 3adHUKCHPOBAHO,
He BbI3blBaeT COMHEHUH TO ,YTO KOMIIeHCalUsl ¥ MaljMeHTOB rpynnsl 1 gocTuranach
¢ 60sbIMM HanpsikeHueM (3a cuét YCC u OIICC). leMuyeckue mokasaTesqu B 06eUX
rpynnax He pas/Mya/uCh, UX U3MeHEeHUsl ObLIU 06YC/IOBJEHb], B NEPBYI0 OYepeb,
BBbIHY/JJeHHbIM CHU>KeHHEeM KHUCJIOPOAHON éMKOCTH KPOBH, OZJHAKO HECMOTPS Ha 3TO
TPaHCIOPT KUCJIOPOJa YAAJ0Ch MOBLICUTH 3a C4éT pocta CU. OgHako aHa/IU3 3HEp-
reTUYeCcKHX IoKa3aTesed KpoBooOpallleHUs NPUBOJUT K BbIBOAY, YTO MOAJEepKaHHE
CH u TpaHcnopTa KUC/A0poa B rpynmne 1 JoCTUranoch ¢ MEHbIIUM K03pdUIIMeHTOM
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JIEWCTBHS, 0 YEM CBUJETEJbCTBYIOT Npexe Bcero ypoBHu KP u U3H, oTpaxkarouive
3HepreTUYECKUe pe3epBbl CUCTEMbI KPOBOOOpaAleHUsA. ITO JAET HAM BO3MOXKHOCTh
yTBEPXKAaTh, YTO KUHETUYECKUX U JUHAMUYECKUX NOKa3aTeJsied [Jil OLLeHKU COCTO-
SIHUSI KPOBOOOpAIlleHUsI HEJOCTATOUHO U HEOOXOAMMO YUYUTHIBATh IHEPreTUYECKYI0
COCTAaBJISIIOLLYI0 TeMOIMHAMUKH.

1.

BbiBOABI

TpagunMOHHbIEe KHHETHUYECKHE U JUHAMHU4YeCKHUe MO0Ka3aTeJHd KPOoBOOOpaleHHUs
He MOJIHOCThIO OTPAXKAIOT COCTOSIHHME CUCTEMbI KPOBOOOPAIeHUSI IPU CepAedHOMN
HeJI0CTaTOYHOCTH, BbI3BAHHOU OCTPBIM KOPOHAPHBIM CHH/POMOM.

. PacuéTt B mepuomnepaliioHHOM IMepHO/ie SIHEPTETUYECKHX TOKa3aTeJed CHUCTEMBbI

KpoBooGpauienus nanueHToB ¢ OKC , kotopsim BeinosiHsieTcss AKII, mo3BoJsisieT
MPOTHO3UPOBAaTh Te4YeHHe I0C/TeO0NepalMOHHOI0 Meprosa, B YacCTHOCTH HeoO6-
XOJIUMYIO [II1 KOPPEKIUU FeMOAMHAMUKH /103y [3,-aZiIpeHOMUMETHUKOB, JJINTE/b-
HOCTb HCKYCCTBEHHOTO KPOBOOOpAIleHHs [T0C/Ie COTpeBaHUs OpraHu3Ma U NMpoJio-
JDKATENBHOCTB nocseonepanmoHHoi UBJI.
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M3MEHEHUA CUCTEMbI TEMOCTA3A HA ®OHE PA3JIMYHbIX CXEM
JNIEYEHUA Y BOJIbHbIX OBJINTEPUPYIOLLUM ATEPOCKJIEPO3OM
COCYA0B HUXHUX KOHEYHOCTEN

TeeppoBckuii U.B.

Bbl/I0 OIleHeHO UCXOJHOe COCTOsIHMEe CHCTeMbl reMocTasa y 90 60JIbHBIX MPOXO0-
JMBIIMX JIeYeHHe [0 IOBOAY OGJIUTEPUPYIOLIEr0 aTePOCKIep03a HHKHUX KOHeY-
HocTed B Oflecckod 06/1aCTHOM KJIMHUYeCKOH GosbHULE U M/l «Oznpekc». Becem
60JIbHBIM OBLJIO MPOBEZEHO ONEPAaTUBHOE BMELIATENbCTBO B 00 beMe GepeHHO-
MOJKOJIEHHOI'0 LIYHTUPOBAaHUs ayToBeHOU. Jlo6aByieHHe 6oibHOTO ¢ OA B Ty WK
WHYIO TPYIIY MPOUCXOLUJIO CIy4yalHbIM 06pa3oM. BosibHbIE 06euX Irpynin OblIN
06cJie/l0BaHbl OJJMHAKOBBIM 06pa3oM, MOJy4YaId OJHY U Ty Ke CXeMy UHTEHCUB-
HOW Tepanuy, MOKa3aHUs K ONEPAaTUBHOMY BMEIIATEJbCTBY BbICTABJISJINCH HA
OCHOBAaHUM OJHUX KpuTepueB. bosibHble KOHTpPOJbHOHU (1-#) rpynmbl (45 nanu-
€HTOB) NoJIy4yau 06e360/MBaHUeE B Te4eHHe ONePaTHBHOIO BMelIaTe/bCTBA U B
HOCJIEOTIEPALMOHHOM TIEPHO/Ie HA OCHOBE 3MU/IyPaIbHOTO BBEJEHUS OyTMBaKau-
Ha, TaKXKe B UX CXeMy JiedeHUs1 Bxoui 3HokcanapuH 0,4 mi (40000 anTu-Xa ME)
2 pa3a B CyTKHU IOJIKOXKHO B IlepeHe-600KOBYIO TOBEPXHOCTb OPIOIIHON CTEHKH C
IePBBIX N10C/IE€0NePALUOHHBIX CYyTOK U NEHTOKCUGU/UIMH B / B KanesbHO 200 Mr
JiBa pa3a B CyTKH B TedeHUe 7 cyTOK. BosibHble uccneayemoit (2-i) rpynnsi (45 na-
LMEeHTOB) M0JIy4yaJy 06e360JMBaHMEe B Te€YEHHE ONePaTUBHOrO BMEIIATENbCTBA U
B [I0CJIeONepalMOHHOM [1IepHo/ie Ha OCHOBE 3MU/IypaIbHOI0 BBe/leHUs OynuBaKa-
MHa, TAaK)Ke B UX CXeMy JieueHUs BXOAUJ pUBapokcabaH 15 Mr 2 pasa B CYyTKU Ha €
HEPBBIX MOCTE0NEPALVUOHHBIX CYTOK U NEHTOKCUOHUIUIMH B / B KanesbHo 200 Mr
JiBa pa3a B CyTKH B TeUeHHE 7 CYyTOK.

JIMHaMUKy COCTOSIHHSI CUCTEMBbI reMocTasa y 06eux rpynmbl 60bHbIX OA 6b1I10
oueHeHo ¢ noMolbto HIITET B nepBble CyTKHU 10 OllepaTUBHOIO BMellaTe bCTBa
u Ha 3,5 1 7 nocseonepanoHHbIE CYyTKU.

Pe3ynbTaThl. /[0 ONepaTUBHOTO BMeIlATe/JbCTBA U Hayasa JieueHUs y GOJIbHBIX
OA Ha poHe aKTUBALMH COCYAUCTO — TPOMBOLIUTAPHOI'0 3BeHa reMOCTa3a OTMeyYa-
eTCsl CyLleCTBeHHasl CTPYKTYpHasi MU XpOHOMETpUYECKasl TUIIEPKOArysius C aK-
THUBHU3alMed TPOMOUHOBOW aKTUBHOCTH U yrHeTeHueM GUOPUHOJUTUIECKOH aK-
THUBHOCTU KpoBU. Ha doHe sieyeHus B 1-i rpymnmne arperanust TPOMOOILUTOB UMeET
TeHJEeHIUI0 K HOpMaJIM3alui U U JJOCTOBEpHble pa3/Myus N0 CPaBHEHUIO C II0-
KasaTeJIsIMU /10 HavyaJjia JiedeHHus B 1- rpynne, cocyfucTo-TpoMGonuTapHas u Gpu-
OpMHOJIUTHYECKAs] CHCTEMBI He JOCTUIJIN 10 7 CYTOK HOPMaJIbHBIX BEJIMUMH, HO
IPOAEMOHCTPUPOBAIY 3HAYNUTENbHYIO TEHAEHIUIO K CHHXKEHHIO CTelleHH MPOosIB-
JleHU# ux HapyueHuil. Ha ¢oHe sieyeHus 2-1 rpynnel Ha6J10aIKCh ,OCTOBEPHBIE
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W3MeHEeHHUs B CTOPOHY HOPMaJIM3aI[MH BO BCEX COCTABJISIOIINX CUCTEMbI FeMOCTa-
3a o Mmetoguke HIITET. CocTosHMe Koary/siijMOHHOr 0 3B€Ha CUCTEMbI ['eMOoCTa3a
y 60JibHBIX OA Ha 7 CyTKU Tepanuu J0CTOBEPHO He OT/IMYAETCS OT IO0Ka3aTeJsel
HOPMBI, BO3MOXXHO OTMETUTD JJOCTOBEPHbIE CABUTH B CTOPOHY IMIIOKOAry/IsLiUHY B
npepesax HopMbl. PUOGPUHOIMTHYECKAS CUCTeMA HA 7 CYTKH JIeYeHUSI CTATUCTU-
YeCKHU He OTJINYaeTcsl OT [ToKa3aTeJsiell HOpMbl, UMeeT JJ0CTOBEPHYIO OJI0XKUTE b-
HY10 IUHAMUKY 110 CpaBHeHMUI0 ¢ 1 cyTkaMu. Bo BTOpo#i rpymnmne BbIsSIBJIEHO CTaTHC-
THUYECKU JOCTOBEpPHYI0 HOPMaJM3alMI0 BCeX IOKa3aTeseH, XapaKTepU3YILUX
reMoKoary/assiuoHHubId noteHnuan kposu KTA, Y3K, UK/, UIIC, MA u nokasaTenu
A0, R (t1) u UKK, xapakTepu3yOIIUX arperajioHHy0 CIOCOGHOCTb TPOMOOLH-
TOB, a TAKXXe I0Ka3aTeJis, KOTOPbIM OTBeyaeT 32 U3MeHeHUs1 GUOPHUHOJIUTHYEC-
KOM CHUCTEMBbI KPOBH.

Kirwo4deBble c10Ba: 06JUTEPUPYIOLUI aTepOCKIepo3, TpoM6006pa3oBaHue, re-
MOCTa3.
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HEMOSTATIC SYSTEM CHANGES AGAINST THE BACKGROUND
OF THE DIFFERENT TREATMENT REGIMENS IN PATIENTS WITH
ATHEROSCLEROSIS OF LOWER EXTREMITIES

Tverdovsky LV.

Relevance. About 2-3% of the population and about 35-50% of people over 65 years
suffer from obliterating atherosclerosis of the main arteries of the lower extremities.
There are many known factors that potentiate atherosclerosis. Some of them are
referred to as leading, such as hyperlipoproteinemia or hypertension, others to
concomitant contributing to the defeat of the arteries. According to J.S.A. Fuchs
include hypertension, hypercholesterolemia and smoking as major risk factors for
atherosclerosis. They are less affected by obesity, diabetes, hypertriglyceridemia,
sedentary lifestyle, stress

Objective of the study. The purpose of this study is to evaluate the functional status
of the vascular - platelet, coagulation and fibrinolysis of the hemostasis system
and their disorders using low - frequency piezoelectric thromboelastography
(LPTEG) 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 90 patients undergoing treatment for obliterating atherosclerosis of the lower
extremities in the Odessa Regional Clinical Hospital and MD Odreks. All patients
underwent surgery in the amount of femoral-popliteal autologous bypass grafting.
Adding a patient with OA to a particular group occurred randomly. Patients of both
groups were examined in the same way, received the same intensive care regimen,
indications for surgical intervention were set on the basis of the same criteria.
Patients in the control (1st) group (45 patients) received analgesia during surgery
and in the postoperative period based on epidural administration of bupivacaine,
and their treatment regimen included enoxaparin 0.4 ml (40,000 anti-XA ME) 2
times a day subcutaneously into the anterolateral surface of the abdominal wall
from the first postoperative day and pentoxifylline in / drip 200 mg twice a day for
7 days. Patients of the studied (2nd) group (45 patients) received analgesia during
surgery and in the postoperative period on the basis of epidural administration of
bupivacaine, also rivaroxaban 15 mg 2 times a day oraly on the first postoperative
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day and pentoxifylline in / drip 200 mg twice a day for 7 days was included in their
treatment regimen.

The dynamics of the state of the hemostatic system in both groups of patients with
OA was evaluated using LPTEG in the first day before surgery and on the 3rd, 5th
and 7th postoperative days.

Results. Before surgery and the start of treatment in patients with OA, against the
background of activation of the vascular - platelet link of hemostasis, significant
structural and chronometric hypercoagulation with increased thrombin generation
and depression of blood fibrinolytic activity are noted. Against the background
of treatment in the 1st group, platelet aggregation tends to normalize and there
are significant differences compared with the indicators before treatment in the
1st group, the vascular-platelet and fibrinolytic systems did not reach normal
values before 7 days, but showed a significant downward trend the degree of
manifestation of their violations. Against the background of treatment of the 2nd
group, significant changes were observed towards normalization in all components
of the hemostatic system according to the LPTEG technique. The state of the
coagulation unit of the hemostasis system in patients with OA on the 7th day of
therapy does not significantly differ from the norm, it is possible to note significant
shifts towards hypocoagulation within the normal range. The fibrinolytic system
on the 7th day of treatment does not statistically differ from normal indicators, it
has significant positive dynamics compared to 1 day. The second group revealed
a statistically significant normalization of all indicators characterizing the blood
coagulation potential of the blood and the aggregation ability of platelets, as well as
the indicator that is responsible for changes in the fibrinolytic blood system.

Key words: obliterating atherosclerosis, thrombus formation, hemostasis.

Ha o6siTepytouuii aTepock/aepo3 MaricTpajbHUX apTepiil HUXKHIX KiHI[IBOK CTpaXK-
Jla€e 6J113bko 2-3% HacesieHHs i npubansHo 35-50% stofeit BikoM crapiie 65 pokiB.
[3] ®akTOpiB, 110 NOTEHLiIOIOTh aTEPOCKIEPO3, BijoMo 6araTo. OAHI 3 HUX NPUNHATO
BiZlHOCUTH J10 POBiHUX, HAPUKJIAJ, TinepJinonpoTeiHeMieto abo rinepreHsito, iHIi
Jl0 CyIyTHIX fIKi COpPUSIIOTh YpaXkeHHI0 apTepiil. 3a faHumu J.S.A. Fuchs 10 ocHoBHUX
dakTopiB pU3UKY PO3BUTKY aTepOCKJepo3y BiHOCATBHCS apTepiajsibHa rinepTeHsis,
rinepxoJiecTepuHeMis i KypiHHS. Y MeHIUi# Mipi BIIMBAaIOTh OXKUPiHHS, LYKPOBUH Jia-
6eT, rinepTpUrIinepugemMis, CuAIInM cnocio xuTTH, cTpec. [5]

[Mopyy 3 yum, 6e3J1i4 JOCAIAHUKIB NigKpecatoe moJii ¢akTOPHICTh Mpolecy aTepo-
reHesy, 1110 BKJIIOYE HIKiAJIUBY Ail0 reMoAUHaMiYHUX GaKTOPiB Ha apTepiajbHy CTiHKY,
Ba30aKTHMBHUX PEYOBUH, €H/I0- Ta €K30TeHHHUX XiMIYHUX CIOJYK, AUcainonpoTeineMil
aTeporeHHOT0 XapaKTepy, iHIIKX MOpylleHb 06MiHYy peyoBUH, iHQekLil. [Ipu ubomy
0co6JiMBa yBara NpUiiisiETbCs poJii paHHIX MeTaboiYHUX MOpyIlieHb 6y/10BU apTepi-
aJIbHOI CTiHKY i 3HaYeHHIO OKUCJIEHHS JIinonpoTeiAiB B Hill. [2]

3B’30K Mi/BUIIEHOTr0 piBHA PALY $aKTOpiB CHUCTEMH reMOCTa3y 3 PO3BUTKOM
aTepockJ/iepo3y i Takux HOro yckJaJHeHb, K iHCy/JbT Ta iHYapKT Miokapja mpoje-
MOHCTpOBaHa B psAi enifiemMionoriunux gocaipkens. [Ipu rinepainigemii, kpiMm 36i1b-
LIeHHS aKTHUBHOCTI TPOMOGOIMTIB, CNOCTepiraeTbcsi 3HWKEHHSI aHTUTPOMOOIreHHOI
(aHTHarperauiitHol, aHTUKOATYJISIHTHOI, Gi6pUHOMITUYHOT) aKTUBHOCTI CTIHKU Cy/IUH,
nigBULLeHHs piBHA ¢akTopa VII, pibpuHoreny, daktopa Bisnnebpanga i inribiTopa ak-
THUBaATOpa MJa3MiHoreHy. 36i/blIeHHS B KPOBi KOHLleHTpauii dakTopa Binnibpanaa €
MapKepoM HOIIKOAKeHHS i AucPyHKLIT eHJ0Teit0, Horo HifBUIILEHHS aCOL{I0ETHCS 3
PU3UKOM CYJUHHUX YCKJIaJHEHb y MallieHTIB 3 MOpyIIeHHSAMHU JinifHoro o6Miny. [4]
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[Tomko/KeHHS aTePOCKIEPOTUYHOI BJISIIIKHY € ['0JIOBHOIO JIAHKOIO [TOAA/IBLIOT0 TPOM-
6oreHesy. barara sinijamMu 6/1511Ka MiCTUTh TKAHUHHUH QaKTOP, IKUK JIOKAJbHO iHi-
L[{f0€ aKTHBAL[il0 CHCTEMH 3ropTaHHs. [1]

MeTa agoc/iKeHHsl. MeTOI0 JJaHOTO JOC/HiIKeHHS € OliHKa QYHKI[iOHAJbHOTO
CTaHy CYAMHHO — TPOM6OIMTapHOI, KoarysuiiHoi jaHku i ¢ibpruHOIi3y cucTeMu re-
MOCTa3y Ta iX po3J1a/iiB 3a JONOMOI0l0 HU3bKOYaCTOTHOI N'€30€/IeKTPUYHOI TpoMboe-
sgacrorpadii (HIITED) y xBopux Ha 06JIiTEPYIOUNI aTEPOCKIEPO3 HIKHIX KiHI[IBOK Ha
¢doHi NiKyBaHHS.

Marepiaiu i meToau. KiiHiuHMEA MaTepias A4 JOCTiKeHHS npecTaBieHni 90 na-
LieHTaMy, sIKi MPOMIIIM Kypc JIIKyBaHHS 3 IPHUBOAY 06.1iTepytodoro arepockieposy (OA)
B nepiof 3 2017 mo 2019 pp.. Ha 6a3i BigaineHs xipyprii Ta iHTeHcuBHOI Tepamii Ofecbkol
o6JacHoi kiHivHOi ikapHi Ta M/ «Oapekc». KpuTepisiMu BKJIIOUEHHS 10 JOCTiKEHHSA
Oy/u: HasIBHICTB y nanjieHTa o6siTepyrodoro atepockeposy (OA) 116 ta Il craaii, Be-
pudikoBaHOTO 32 JOIOMOTOK KOMIT'F0TepHOi aHriorpadii abo gomeporpadii, creHo3y
CTErHoBOro, MiZikoJIiHHOr0 260 rOMiHKOI'0 CerMeHTy, Bik — 18 pokiB i 6isbiue, BifcyT-
HicTb GaKTOPiB, TO3HAYEHHUX Y CKJIAJi KpUTEPIIB BUKJIIOUEHHS, iHPopMoOBaHa NHCbMO-
Bo odpopMJieHa 3ro/ia MalLlieHTa Ha y4acThb Y AocaifxeHHi. KpuTepisiMu BUK/IIOUEeHHS 3
JOCJIPKEHHSA CTaJIv: BiIMOBA Mali€HTa BiJ y4acTi y JOCHIPKEeHHI, BiAMOBa NallieHTa
Bi/l KOMITIOHEHTIB Teparmii: mepeJMBaHHs KOMIIOHEHTIB KpPoOBi (3 pesirilHux npuduH),
emniJiypanbHol aHecTesii Ta aHaare3sil (60s3Hb yCK/IaZHeHb NYHKLii enifypasbHOro
MPOCTOPY), HAsIBHICTh BiAHOCHUX 260 a6COIOTHUX NMPOTHUIIOKA3aHb JI0 KaTeTepu3anii
elli/lypa/IbHOTI'0 MPOCTOPY, HAsIBHICTb a/epriyHux peakiii Ha jifokaiH abo 6yniBaka-
iH, HeKOMIIeHCOBaHi XpoHiuHi 3aXBOpIOBaHHS 260 3aXBOPIOBAHHS SIKi MalOTh BIJIUB Ha
cucteMy remoctasy. OLiHKa CUCTeMH reMocTa3sy NpoBoAuJach 3a gonomororo HIITEL
3abip kpoBi g AocaiKeHHS BUKOHYBABCS B 0ZJHAKOBHUX YMOBaXx 3a CTaHJAPTHOIO Me-
TOJJMKOI0 3 Ky6iTa/bHOI BeHU BUNIPOOYBaHUX. [jisT BUBUEHHSI CUCTEMH reMOoCTa3y Ta
peoJIOTIYHUX BJIAaCTUBOCTEN KPOBi BUKOPHUCTOBYBABCA alapaTHO-NIPOrPaMHUMA KOMII-
sekc APII-01M «MegHopA» Npu3HadyeHUH AJis1 6e3nepepBHOI peecTpalii OCHOBHUX Na-
paMeTpiB npolecy yTBOPeHHH 3TYCTKY KPOBI i HOro JIi3ucy.

YcimM xBopuUM 6y/10 TPOBEJIEHO ONepaTHBHE BTPY4YaHHS B 06CA3i CTErHOBO-MiIKO-
JIIHHOTO IIYHTYBaHHA ayTo BeHoo. [lofaBanHsa xBoporo 3 OA B Ty 4 iHIIy Ipymy Bij-
OyBaJioCsl BUIIQIKOBUM YHHOM, KOXKeH HOBUM MallieHT, 0 HafihmoB 3 OA nozaBaBcs
mo4yeproso B 1-y a6o 2-y rpyny. XBopi 060X rpyn 6y/iu 06CTeXeHi 0/JHAKOBUM YHHOM,
OTPUMYBAJIM OJHY U Ty K CxeMy IHTeHCUBHOI Teparii, NOKa3aHHA [0 OllepaTUBHOIO
BTPY4YaHHS BUCTABJISIMCS Ha MTiJicTaBi 0AHUX KpUTePiiB. XBopi koHTpobHOI (1-1) rpy-
nu (45 nanieHTiB) OTpUMyBa/u 3He6OI0BAHHS IPOTATOM ONEpPaTUBHOTO BTPYYaHHS
Ta B nicsisionepaliiHoMy nepio/ii Ha 0CHOBI enigypasbHOr0 BBe/leHHS 6yniBakaiHy, Ta-
KOX B Ix cxeMy JlikyBaHHsI BxoAuB eHokcanapuH 0,4 mu (40 000 anTu-Xa MO) 2 pasu Ha
Jlo6y miAKipHO B nepeJHbOGIYHY TOBEPXHIO YepeBHOI CTiHKH 3 nepiuoi nicasonepa-
nikHoi 106U Ta neHToKcHiniiH B/B KpanesabHo 200 Mr ABa pa3y Ha 00y NPOTATOM
7 ni6. XBopi mocaimkyBanoi (2-i) rpynu (45 manieHTiB) OTpMMyBasu 3HEeGOIOBAHHS
MPOTArOM ONEepaTUBHOI'O BTPYYaHHS Ta B MicjadgonepaniiHoMy Nepio/i Ha OCHOBI emi-
JlypaJIbHOT'O BBeJleHHs OGymiBakaiHy, TakoX B IX cXeMy JIIKyBaHHS BXOJAUB pUBApPOKCO-
6aH 15 Mr BcepeiHy 2 pa3y Ha 00y MepopasIbHO 3 NePIIOoi micjasonepaniiHoi 1064 Ta
neHToKcHiniiH B/B KpanesbHo 200 Mr ABa pa3u Ha 06y npoTsaroM 7 Aib.

JuHaMiKy cTaHy cMCTeMU reMocTa3y y 060X rpyn xBopux OA 6yJ10 OI[iHEHO 3a J[010-
moroto HIITET Ha nepuy 106y [0 ollepaTHBHOTO BTPy4YaHHs, Ta Ha 3, 5 Ta 7 micJsione-
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paniiiny no6y. JlikyBanus OA BKJIIOYAJIO B cebe TacTPONpPOTEKTOPHY, CIIa3MOJIiTHHY,
peos1oriYHO aKTUBHY, aHTUOKCU/LAHTHY, MeTaboJ1iyHy Ta iHdy3iiHy Tepamiro.

Pe3ysibTaTH AOC/iAKEHHS Ta IX 06roBopeHHs. Y xBopux Ha OA Ha ¢oHi 36i1b-
IIeHHS TTOKAa3HUKIB CyJUHHO — TPOMOOLUTAPHOI JIAHKK IreMoCTa3y BiiMi4yaeThbcs 3Ha-
YHa CTPYKTYpPHA i XpOHOMEeTpHUYHA TinepKoaryssiis i3 36i/1pLu1eHHsIM TPOM6iHOBO] aK-
THUBHOCTI Ta NpurHidveHHs ¢pi6puHoIizy.

[licnsa onepanii 3a ganumu HIITET (Ta6auus Ne 1) y mepiuiii rpymi ycTaHOBJIEHO
3MiHM NOKa3HUKIB y Oik rimepkoaryssuil: y xBopux Ha OA Ha ¢oHi akTUBaL{il CYyAUHHO —
TPOMOOLIUTAPHOI JIAHKH reMOoCTa3y Bi[Mi4a€TbCs YHUCIEHHA CTPYKTYPHA (36i/1bl1eHHS
MA) i xpoHoMmeTtpuuHa (ckopouyeHHs KK, IK/l, KTA Ta Y3K) rinepkoaryssiis 3i 36i1b-
meHHsAM TpoM6iHOBoi akTUBHOCTI (A0, R(t1), IKK) Ta npurniyeHnHs ¢i6punoaisy (IP/13).

3apeecTpoBaHa aMILIITyZ]a MOKAa3HUKA iHTEHCUBHOCTI KOHTAaKTHOI ¢asu Koary-
asanii (IKK) 145,41+3,23 BigH. ox.(B 1-# rpymi), nopiBHIO0YM 3 HOpMoto 84,3+10,91
Bi/iH. 0[1., TOYAaTKOBUY OKAa3HUK arperaTHoro ctany kposiy yac A0 435,49+26,88BizaH.
ox.(B 1-i rpymi), Hopma 222,25+15,33 BiJH. oA, Yac KOHTakTHOI ¢a3u koaryasauil
R(t,) 1,36%0,34 xBuaun (B 1-i rpyni) - HopMa 2,36+0,34, BUlIleO3HaYeHe BKa3ye Ha
NPULIBUALLIEHHS] CIOHTAaHHOI arperarii TpoM6ouuTiB. Byso Bij3HayeHe 36iabLIEHHS
aMILITYAHUX | BKOPDOYEHHSA 4YacOBUX MOKa3HUKIB reMmokxoaryssuii. [Ipy nopiBHAHHI
MIOKA3HUKIB i3 Ipynoio 3,0poBUX AO0GPOBOJIBLIB OTPUMaHe HACTYIHE: IOCUJIEHHS M0-
Ka3HHUKa KOHCTaHTHU TpoM6iHoBoi akTUBHOCTI (KTA) Ha 104% y nepwii rpymni, npu-
IIBU/IIIEHHA Yacy 3ropTanHsa Kposi Y3K(t,) na 47,26% y nepuii rpymi, 36i/bIeHHs
inpekcy koarynauiiHoro apaiBy 1K/l Ha 97,3% y nepiuiii rpymni, 36iJblIeHHSI MaKCH-
MasibHOI LiisbHOCTI 3rycTKy MA Ha 74,03% y nepuuiil rpyni, NpyIIBU/|IIE€HHS IHTEH-
cuBHOCTI peTpakuil Ta Jisucy sryctky (IP/13) Ha 47,29% y nepuiiit. ¥ gpyriit rpyni go
MOYaTKY JiKyBaHHS cllocTepirajauch Nofi6Hi 3MiHM y NOPiBHAHHI 3 IPyIOI0 3/0POBUX
no6posoJbLiB. Tak nokasHuk A0 36inbmmnBca Ha 88,81%, nokasuuk R(t,) npumsua-
muBcs Ha 40,38%, nokasuuk KTA 36inbmuBcs Ha 97,89% y nopiBHSHHI 3 TOKa3HUKOM
HopMHU. [lokasHuk MA y apyriil rpyni 36inpmuBcsa Ha 57,16% y nopiBHAHHI 3 MOKa3-
HUKOM 3JI0pOBUX A06poBosbLiB (825,81+51,87 Big.ox. npotu 525,45+60,50). Takox
y ApyTill rpymi ciocTepirajock NpUrHiveHHs cucteMu ¢i6bpuHoi3y, 36inbiuenHs [P/13
Ha 39,33% y nopiBHAAHHI 3 NOKa3HUKOM HOPMHU.

Ta6bnunua N2 1. CraH cuctemun remoctasy y xsopux Ha OA go noyatky fikyBaHHg (M £ m)

N2 n/n MokasHuk 3p0poBi 406pOBONbL 1 rpyna 2 rpyna
1 A0 222,25%15,33 435,49+26,88" 419,65%23,12*
2 R(t1) 2,36%0,34 1,36%0,34" 1,48+0,11*
3 IKK 84,3+10,91 145,41+3 23" 139,74+3,03*
4 KTA 15,22%3 .46 31,13%0,54* 30,12+0,51*
5 Y3K(t,) 8,42+1,68 4,44+0,39" 5,02+0,29*
6 IKA, 21,15%3,70 41,73%1,29* 37,59+0,93*
7 In3 14,45+1,4 31,47+0,87* 28,43+0,25*
8 MA 525,45+60,50 914,49+61,13* 825,81+51,87*
9 IPN3 16,45+1,40 8,67%0,66" 9,98%0,59*

Ilpumimka: po36i>KHOCTI JOCTOBiIpHI HOPiBHIOKOYH 3 IPYIO0 3/J0POBUX J0OPOBOJIBbIIB, * — p <0,05;
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Ha TpeTio 106y micsis onepaTHBHOTO BTPy4YaHHsI B 000X rpynax M BijMiyaJu cTa-
TUCTHUYHO AocToBipHi (p <0,05) 3MiHU B cTOpoHY rinepkoaryJsnii 3 nomipHoro guHami-
KO0 MIOKa3HUKIB B 6ik HopMaJisalii. Tak npo 36epexeHHs akTUBaLii TpoMboIUTapHO-
ro KOMIIOHEHTAa [eMOCTa3y CBiJYMJI0 36i/bLIeHHS cTyneHsl NoKka3HUKIB AQ Ha 88,81%
y 1-i rpymi Ta 46,42% y 2-# rpyni; R(t,) Ha 37,28% y 1-i rpymi ta 10,16% y 2-# rpymi,
Takox 6ysio Biamiyeno 3minu IKK Ha 65, 76% 1-# rpyni Ta 18,23% y 2-# rpyni y no-
piBHSIHHI 3 MOKAa3HUKAaMHU 3/J0POBUX J06POBOJIBLLIB.

Bu3HayeHO CTaTUCTUYHO AOCTOBIipHI BiAMiHHOCTI BiJ mokasHukiB Hopmu HIITET,
(tabsmua Ne 2) a came A0, R(t,) Ta IKK, mo XxapakTepusytoTh arperauiity 3flaTHiCTb
TpoM6oIUTiB. Tak, 3apeecTpoBaHa aMILIiTy/]a TOKAa3HUKA iIHTEHCUBHOCTI KOHTAKTHOI
¢dasu koarysauii (IKK) 139,74+3,03 BigH. og. B 1 rpymi Ta 119,23+1,78 BigH. of. B 2
rpyni, HopMa 84,3+10,91 BifH. OA., TOYaTKOBUM NMOKA3HUK arperaTHOro CTaHy KpOBi
y yac A0 419,65+23,12 BigH. og. B 1 rpymi Ta 325,44+22,34 BigH. oA. B 2 Tpymi, HOpMa
222,25+15,33 BifiH. 01., YaCc KOHTAKTHOI pa3u Koaryasiii R(tl) 1,48+0,11 xBusuH B 1
rpyni ta 2,03+0,18 xBuiuH B 2 rpymi, HopMa 2,36+0,34, Bce Lie BKa3ye Ha JJOCTOBipHe
MOCUJIEHHS CIIOHTAaHHOI arperamnii TpoM6onuTiB. Big3HaueHe 36ibLIeHHA aMILTITY-
HUX | YKOpOYeHHS 4YaCOBUX KOHCTAHT remokoaryadauii. [Ipu nopiBHAHHI pe3yiabTaTiB
i3 rpymnoto 3/10poBUX JOOGPOBOJIBIIB OTPUMAaHI HACTYIHI JjaHi: 30i/IbIIeHHs TOKa3HUKA
KOHCTaHTH TpoM6iHoBoi akTUBHOCTI (KTA) Ha 97,89% y 1-i1 rpyni Ta Ha 80,74% y 2-i
rpy1i, 3SMeHLIeHHA Yacy 3ropTanHsa kKposi Y3K(t,) na 40,38% y 1-# rpyni Ta Ha 21,73%
y 2-4 rpymi, 36iiblieHHs iHAekcy KoaryasanifiHoro apaiBy (IK/) Ha 77,73% 1-# rpy-
ni Ta Ha 54,04% y 2-i rpymi, 36ibLIeHHS MaKCUMaJIbHOI IiJIbHOCTI 3rycTKy MA Ha
57,16% y 1-# rpyni Ta Ha 33,1% y 2-# rpyni. XapakTep 3MiH CBiA4YUTh Npo rinepkoa-
I'YJIALII0 32 paXyHOK NiZIBUILEHHS aKTUBHOCTI i cyAUHHO-TpOM6GOIMTapHO] i Mpokoary-
JIIHTHOI JIJAHKHU reMocCTa3y, a TaK0X BiIXWJIeHHA BiJi HODMHU MTOKAa3HUKQ, 1110 XapaKTe-
pusye ¢i6puHOiTUYHY aKTUBHICTb (IPJI3) npurHiyeHHsa nokasHuka Ha 39,33% y 1-i
rpyni Ta Ha 33,09% y 2-# rpyni y nopiBHAHHI 3 TOKa3HUKaMH 3/J0POBUX J,06pOBOJIBLIB.

I3 nmpeAcTaBIeHUX JAaHUX BUJHO, 1110 ¥ XBOpHUX 1-1 rpynu Ha ¢oHi akTUBalil cyauH-
HO-TPOMOOLUTAPHOI JIAHKU reMOCTa3y BiZiI3HA4a€eThCs 6iJbII BUPpa)KeHa CTPYKTYpPHa i
XpPOHOMETPUYHA TrinepKoary/sijis 3i 36i/IbIIeHHAM TPOMOIiHOBOI aKTUBHOCTI Ta MpU-

Ta6nuusa N2 2. CraH cuctemum remoctasy y xsopmx Ha OA Ha 3 0oby nicns onepaTMBHOMO
BTpy4YaHHs (M*m)

N2 n/n  MMokasHuk 3p0poBi 406poBONbLL 1 rpyna 2 rpyna

1 AO 222,25+15,33 419,65%23,12* 325,44%22,34"
2 R(t1) 2,36%0,34 1,48+0,11* 2,03%0,18"

3 IKK 84,3+10,91 139,74+3,03* 119,23+1,78*
4 KTA 15,22+3 46 30,12£0,51*x 27,51+0,53*
5 Y3K(t,) 8,42%1,68 5,02%0,29* 6,59+0,31*

6 IKL, 21,15+3,70 37,59%0,93"x 32,58+1,21*
7 In3 14,45+1,4 28,43%0,25*x 22,81%0,49*
8 MA 525,45+60,50 825,81+51,87* 699,67+39.58"
9 IPN3 16,45+1,40 9,98+0,59* 11,02+0,44*

Ipumimka: po36i>KHOCTi JOCTOBipHI MOPiBHIOIOYY 3 TPYIIOI0 3/J0pPOBUX A06poBOJIbLIB, * - p <0,05.
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Ta6nuuga N2 3. CraH cuctemu remoctasy y xsopux Ha OA Ha 5 noby nicng onepatMBHOro
BTpy4YaHHs (M £ m)

N2 n/n MokasHuk 3p0poBi 406poBOAbL 1 rpyna 2 rpyna

1 AO 222,25%15,33 402,51%+19,51* 259,49+19,87 *
2 R(t,) 2,36%0,34 2,020,17* 2,12+0,18*

3 IKK 84,3+10,91 127,84%1,96" 99,67+ 2,02*
4 KTA 15,223 46 26,49+1,36" 16,31+ 0,50"
5 Y3K(t,) 8,42+1,68 6,04+0,43* 8,08+0,23 *
6 KL 21,15+370 32,44+0,84" 22,41+ 1,02*
7 In3 14,451 4 21,54+0,48* 15,45+ 0,51*
8 MA 525,45+60,50 759,47+39,34* 576,48+ 22,71*
9 IPN13 16,45+1,40 12,22+0,56* 15,44+ 0,37*

IIpumimka: po36i>KHOCTI JOCTOBiIpHI HOPiBHIOKOYH 3 IPYIO0 3/J0POBUX J0OPOBOJIBIIB, * - p <0,05;

rHiveHHs ¢ibpuHoJi3a y NopiBHAHHI 3 2-10 rpynoto. Lli 3mMiHu y cucTeMi remoctasy
CBiiuaTh Npo 30pexeHHs rinepkoary/siii, rineparperauii 3 cpsiMOBaHHICTIO 060X
rpyn y 6ik HopMokoaryJsiii, ki 6iabl1 3Ha4YHi B Apyrid rpyimi, [0 Ha Hally AYMKY
MIOB’s13aHO 3 BUKOPHUCTAHHAM Y NALLiEHTIB Apyroi rpynyu puBapokcabaHy, 1K KOMIIOHEH-
Ty JIIKyBaHHS.

Ha 5 o6y 3a ganumu (Tabsuug Ne 3) y neputiii rpymni BUsiBJIEHO CTaTUCTUYHO [J10-
CTOBipHi 3MiHM NOKa3HUKIB BiJi MOKa3HUKIB 3/[0pOBUX A06POBOJBLIB. Y Apyriit rpy-
i i TOKa3HUKU Maitke He BiZipi3HAOTbHCA Bifi MOKa3HUKIB HOPMHY, 1110 CBIJYUTH MPO
6inb11 cyTTeBi 3MiHU ¥ 6ik HOpMasni3alii y nalieHTiB Apyroi rpymnu.

3apeecTpoBaHe 3HaYeHHs NIOKa3HUKA IHTEHCUBHOCTI KOHTAKTHOI $pa3y KoaryJsiii
(IKK) 127,84+1,96 BigH. of.(1-ma rpyna), HopMma - 84,3+10,91 BigH. of., no4aTKOBUH
MOKa3HUK arperaTHoro ctaHy kposiy yac A0 402,51+19,51BiaH. oa.(1-1a rpyna), Hop-
Ma - 222,25+15,33 BifH. 01., 4yac KOHTAKTHOI $pa3u Koaryasiii R(tl) 2,02+0,17 XBUJIUH
(1-wa rpyna), Hopma - 2,36+0,34, BUIle03HAUeHi 3MiHU BKa3ylOTb Ha 36epexeHHs
rineparperatii Ha ¢oHi TeHJeHLii y 6ik HopMasizalii y xBopux nepiuoi rpynd. byso
TaKOoX BiJj3HaueHe 36epekeHHs 3MiH aMIUIITYAHUX i YJaCOBUX KOHCTAHT reMOKoary-
aduil. [Ipy nopiBHAHHI pe3y/bTaTiB i3 IPyNnow 30pOBUX 3apeECTPOBaHe HACTYIIHE:
MMOKa3HUK KOHCTAaHTH TpoMb6iHOBOiI akTuBHOCTI (KTA) 6yB 6inbuinii Ha 74,04% y nep-
Wik rpymi, 3HKeHHA Yacy 3roptaHHsa Kposi Y3K(t,) sminuscsa Ha 28,02% y nepii
rpymi, iHfekc koaryasniiHoro gpaiBy IK/ Ha 53,38% y nepiuiii rpyni, MakcuMaJibHa
minbHOCTI 3rycTKy MA Ha 44,53% y nepuiii rpyni, iHTeHCUBHICTb peTpakuii Ta Ji3ucy
aryctky (IP/13) Ha 25,71% y nmepuiii.

Y napyriil rpyni BUSIBJIEHO CTaTUCTUYHO JOCTOBIpHI 3MiHM y 6ik HopMaJizauii mo-
Ka3HUKIB 31 36epexxeHHsIM NoMipHOI rinepkoarynsuii: [lokasHUKY, IKi BUSHAYAIOTh
reMokoaryasninHui norenuian kposi KTA, Y3K, IK/, ITIC, MA, T Ta nokasHuku A0,
R(t,) Ta IKK, Axi BU3Ha4al0Th arperauiiHy 3faTHICTb TPOMOOIMTIB, a TAKOX MOKa3-
HUKa, 110 XapaKTepusye 3MiHU PiOPUHOMITUYHOI JJaHKM reMoCTa3y. 3apeecTpoBaHa
aMILIITy/ia TOKa3HUKA iIHTEHCUBHOCTI KOHTaKTHOI ¢pasu koaryasauii (IKK) 99,67+ 2,02
BifiH. of.(2-ra rpyna), Hopma - 84,3+10,91 BiJH. 0., MOYATKOBHM NOKa3HUK arperar-
HOro cTaHy kpoBi y yac A0 259,49+19,87 BigH. oa.( 2-ra rpymna), HopMma - 222,25+15,33
Bi/IH. 0], Yac KOHTaKTHOI pa3u Koary.auii R(t,) 2,12+0,18 xBusuH (2-ra rpymna), Hop-

m70 KniniuHa aHecTesionoria Ta iHTeHcuBHa Tepanis, N2 2 (14), 2019



Ma - 2,36%0,34, uio xapaktepusye poctoBipHe (p <0,05) mifBulleHHS CIIOHTaHHOI
arperariii TpoM60o1uTiB. TakoXK BiAMiYa€eThCsA 36epeKeHHS MiABUILEHHS aMILUTITYAHUX
i CKOpO4Y€eHHS YaCOBUX KOHCTAHT reMokoaryJsuii. [lopiBHIOI04M pe3yibTaTH i3 Fpynok0
3/10pOBUX 06POBOJIBLiB OTPMMaHi HacTynHi nokasHUkKM: nocusaeHHs KTA Ha 7,16%
y ApYTi# rpyni XBOpuX, NiiBUILeHHA Yacy 3ropTanHa Kposi Y3K(t,) Ha 4,03%, 36i1b-
meHHs nokasHuka IK/l Ha 5,95% Ta niaBuinenHss MA Ha 9,71%. Buiie o3HadeHi 3MiHH
CBiJ{4aTh, 1[0 Y XBOPHUX APYroi rpynu BiiMiyaeTbcs BUpaXkeHa TeH/IeHIisl B 6ik HOpMa-
Jlizanii BCiX NOKa3HUKIB CHCTEMU reMOCTa3y 3a 36epekeHHsIM He3Ha4yHol rinekoaryJisi-
i, rineparperauii Ta npurHidveHHs ¢ibpuHOIizYy.

Ha 7 po6y 3a ganumu HIITED (Tabaunga Ne 4) y nepiuil rpyni BUSBJIEHO CTaTHUC-
THUYHO Z,0CTOBipHi BiAMiHHOCTI BiZ HOpMa/IbHUX NMOKA3HUKIB Y CTOPOHY 36epekeHHs
noMipHoi rinepkoarynsuii i3 36epexxeHUM NpuUrHideHHsAM ¢i6pUHOI3Y. Y nalieHTiB
ApYyroi rpynu BiiMi4YaeTbcd HOpMaJi3alis BCiX IOKa3HUKIB CUCTEMHU reMOCTasy.

3apeecTpoBaHa aMILIiTYAAa MOKa3HUKA iIHTEHCHUBHOCTI KOHTAKTHOI pa3u Koaryasiii
(IKK) 114,74+1,78 BigH. ox.(1-1a rpymna), Hopma 84,3+10,91 BifH. oA, MOYaTKOBUH 1O-
Ka3HUK arperaTHoro craHy Kposi y yac A0 365,46+19,658iaH. oa.(1-1ma rpyna), HopMa
222,25+15,33 BiJiH. 01., Yac KOHTAKTHOI $pa3u Koaryasuii R[tl) 2,19+0,08 xBusinH (1-1ma
rpymna), HopMma 2,36+0,34, Bce 11e MoKa3ye 30epeKeHHsI aKTUBAIlil CIIOHTaHHOI arperariii
TpoM6oLUTiB. Takox BiZiI3HaueHe 36epekeHHs MiIBUILEHHS aMILIITYHUX | CKOpoUYeHHs
YaCOBUX KOHCTAHT reMOKOaryJdLii XBOpUX Nepllol IPyIy y NOPiBHAHHI 3 IPYIIOIO 3/0-
poBuX 06poBo.IbLiB. [lopiBHIOIOUM pe3y/IbTaTIB i3 IPyoo 3[0pPOBUX OTPUMaHi HaCTyN-
Hi faHi: 30i/bIIeHHs MOKa3HUKA KOHCTAHTH TpoMbiHoBoi akTUBHOCTI (KTA) Ha 9,59%
y TepuIi rpymi, Ckopo4eHHs 4acy 3ropranns Kposi Y3K(t,) Ha 4,51% y nepmwi# rpymi,
36isbIIeHHS iHJeKcy KoaryssniiiHoro apaiiBy IK/| Ha 3,26% y nepuuiii rpymi, 36i1b11eH-
Hsl MaKCUMaJbHOI LiinbHOCTI 3rycTKy MA Ha 15,2% y nepiuiii rpyni, akTuBanis iHTeH-
cuBHOCTI peTpakii Ta sisucy 3ryctky(IP/13) Ha 20,18% y nepiuiii.

Y ppyriit rpymni BUABAEHO CTaTUCTUYHO JocToBipHY (p <0,05) HopMasizauiro Bcix
nokasuukis HIITED: KTA, 43K, IK], ITIC, MA, A0, R(t,) Ta IKK, a Tako noKa3HHKa, 110
xXapakTepu3ye Gi6pHUHOJIITUYHY JJAHKY CHCTEMH [eMOCTa3y. 3apeecTpoBaHa aMILIITyja
MMOKa3HUKa iIHTeHCUBHOCTI KOHTAKTHOI ¢pasu koaryasuii (IKK) 84,41+1,61 BizgH. ox.(2-

Tabnunusa N2 4. CraH cuctemun remoctasy y xsopux Ha OA Ha 7 poby nicns onepaTMBHOro
BTpyYaHHs (M £ m)

N2 n/n MokasHuk 3p0poBi 406poBOAbL 1 rpyna 2 rpyna
1 AO 222,25%15,33 365,46+19,65* 220,43+15,61*
2 R(t,) 2,36%0,34 2,19+0,08* 2,37%0,15*
3 IKK 84,3+10,91 114,74+1,78* 84,41%1,61*
4 KTA 15,223 .46 16,68+0,41* 15,16%0,56"
5 Y3K(t,) 8,42+1,68 8,04%0,31* 8,49+0,18"
6 KO 21,15%3,70 21,84+0,58" 20,48+0,87*
7 In3 14,45+1.4 14,74+0,67* 14,21+0,47*
8 MA 525,45+60,50 605,36%29,47* 529,49+31,65*
9 IPN3 16,45+1,40 13,13+0,63" 16,39+0,36"

IIpumimka: po36i>KHOCTI AOCTOBiIpHI NOPIBHIOIOYH 3 FPYIOI0 3JJ0POBUX 10OPOBOJIBILIB, * - p <0,05;
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rarpyna), Hopma 84,3+10,91 BifjH. of1., TOYaTKOBUH NOKa3HMK arperaTHOro CTaHy Kpo-
Bi y wac A0 220,43+15,61 BiaH. ox.( 2-ra rpyna), HopMa 222,25+15,33 BigH. of., yac
KOHTaKTHOI ¢pasu koaryaanii R(t,) 2,37+0,15 xBuauH (2-ra rpyna), Hopma 2,360,34,
BCe Ile BKa3ye Ha JOCTOBipHY HOpMaJi3alilo LUX NOKa3HUKIB. Takoxk BigMidaeTbcs
HOpMaJji3alig aMIUIITyJHUX | 4YaCOBUX MMOKa3HUKIB reMokoaryJsuii. Xapakrep TpoM-
6oeslacTorpamMu B APYTid TPyl CBiIYUTh MPO HOpMasisallito MOKa3HUKIB BCiX JIAHOK
CUCTEeMHU reMoCTa3i Ha TJi JIiKyBaHHS Ha 7-My A,06y Mic/si olepaTUBHOTO BTPYYaHHS.

BucHOBKH.

Jlo onepaTUBHOIO BTPYYaHHs Ta NOYaTKY JiKyBaHHs ¥ XBopux Ha OA Ha oHi ak-
THUBi3aLii cyMHHO — TPOMOOLUTAPHOIO0 KOMIIOHEHTY reMOCTa3y BiAMiYaeThbcsl 3HAYHA
CTPYKTypHA i XpOHOMeTpHUYHA TinepKoaryJsiis 3i 36i/blIeHHIM TPOMOiHOBOI aKTHB-
HOCTi Ta npUrHiyeHHs GiGPHUHOJIITUYHOI JAaHKU reMOCTasy.

Ha doni nikyBanHsa y 1-# rpynni ckiagi eniiypasbHoro BBeleHHs OymniBakaiHy,
eHokcanapuny 0,4 mu (40 000 anTu-Xa MO) 2 pa3u Ha 06y 3 nepiuoi micasonepanii-
Hol 106U Ta neHTokcudiLIiH B/B KpanesbHo 200 Mr ABa pa3u Ha A06y cnocTepira-
JIUCb JOCTOBIipHi 3MiHUM y 6ik HOpMasizauii y BciX CKJIaJlOBUX CHCTEMH reMoCTasy 3a
MeTtogukoo HIITET (p <0,001). ®i6puHosiTyYHa cucTeMa y 1-# rpynni npurHideHa Ha
7 no6y nikyBaHHs (p <0,001) nopiBHSAHO 3 HOPMOIO, ajle Ma€ MO3UTUBHY JAUHAMIKY y
nopiBHsHHI 3 1 go6o1o (p <0,001). Arperanist TpoMGOLMTIB OCKJIeHA Y MOPiBHAHHI 3
HopMoto (p <0,001) i mae focToBipHi (p <0,001) BifMiHHOCT] y NOpiBHAHHI 3 MOKa3HU-
KaMU /0 IoYaTKy JiikyBaHHs 1-U rpynmni. [IHTeHcuBHa Tepanisa 1-# rpynmni Ha poHi cuc-
TEMHOI'0 [IAaTOJIOTIYHOrO MpPOoLeCcy NpU3Besa A0 4aCTKOBOI HOpMaJlidalii NoKa3HUKIB
KOaryJisiiiiiHol JIaHKU CUCTeMU reMocTasy y xBopux Ha OA. CyJHHHO-TpoMGoMTapHa
i pi6puHOIITUYHA CUCTEMH He AOCAT/IM 3a 7 16 HOpMa/IbHUX BEJIUYUH, aJle POJIeMOH-
CTpyBaJIM 3HaYHY TEH/JEHILI0 10 3HMKEHHS CTYIEHIO NMPOosIBiB ix nopyeHs (p <0,001).

Ha doni nikyBanHs 2-i rpynnu y ckaazi enilypasibHoro BBeJleHHs OyniBakaiHy, pu-
BapokcabaHy 15 Mr 2 pa3u Ha 106y nmepopasibHO 3 NepIIoi mic/asgonepaniiHoi 706U Ta
neHToKcH}inniH B/B kpanesbHo 200 MT iBa pa3u Ha 00y criocTepiraauck JOCTOBIpHI
3MiHM y 6ik HopMaJtizanii y BciX CK/IaZiloBUX CUCTEMHU IreMocTasy 3a MeToaukoio HIITET
(p <0,001). CtaH koary/siLiiiHOI JAHKU CUCTEMHU reMocTa3y y XxBopux Ha OA Ha 7 106y
Tepanii J0CTOBIpHO He BiJAPI3HAETHCA BiJ MOKAa3HUKIB HOPMU, MOXKJIMBO BiMITUTU
JlOCTOBIipHI 3pylleHHs Jj0 rinokoary/saunii y mexax HopMu. (p <0,05). Pi6puHomiTHIHA
cucTeMa Ha 7 06y JIiKyBaHHS CTATUCTUYHO He BiJIpi3HAETHCA Bifl IOKa3HUKIB HOPMH,
Mae JOCTOBipHY MO3UTUBHY AMHAMIKy y nopiBHAHHI 3 1 06010 (p <0,001). Arperauis
TPOMOOIIUTIB TEX CTATUCTUYHO He BiZIpi3HAETHCA Bij MOKAa3HUKIB HOPMH i Ma€ 10CTO-
BipHi BiAMiHHOCTi y nopiBHAHHI 3 nokasHukamu 5 Ta 1 064 (p <0,05; p <0,001).

Y apyriit rpymni BUABIEHO CTaTUCTUYHO JocToBipHY (p <0,05) HopMasizauiro Bcix
MIOKAa3HUKIB, sIKi XapaKTepU3ylTb CUCTEMY I'eMOCTa3y CYAUHHO — TTPOMOGOLUTAPHY
(KTA, 43K, IK], ITIC, MA), arperauiii Hy (nokasuuku A0, R(t,) Ta IKK), a Takox ¢i6pu-
HoJstiTu4Hy JaHKy (IP/13).
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BJANAHUE AOEMOJIA HA ®OPMUPOBAHUE CTEPOUOHON
HEMPOTOKCUMYHOCTU 3A YPOBHEM KOPTU3O0J1A B YCJIOBUAX
MOJOENbHOW YEPEMHO-MO3rOBOM TPABMbI

CemeHeHnko C.U.

OnHOM M3 KJIETOYHBIX MHILEHEH [/ MaTOreHeTUYECKOTo BJMSHUS Ha X0 4e-
penHo-mo3roBoit TpaBMbl (UMT) saBiasieTcs ucnoJib30BaHHe (apMaKoJOTHYeC-
KHUX areHTOB, KOTOpble CIOCOGHBI IPOTHBOEHCTBOBATh HETATUBHOMY BJIMSIHHIO
M30BbITOYHBIX KOHLIEHTpPALHUN IVIIOKOKOPTUKOUZOB (IJIIOKOKOPTUKOWJHAsI He-
WPOTOKCHYHOCTh) Ha HEUPOHBI TOJIOBHOTO MO3ra MpU nepebGpajbHON MaTOJIO-
ruu. llesib pa6oTel. OLleHUTh BJIMsSHYME NIPUMEHEeHUs NPOU3BOJHON aZlaMaHTaHa
1-aaMaHTUJIETUIOKCBI-3-MOpdOINHO-2-IpoNaHoa Tujpoxaopuja (AxeMoay)
10 CpPaBHEHMIO C aMaHTaAuHOM cyabdata U 0,9% pactBopom NaCl Ha dpopmu-
pOBaHUE CTEPOUIHONW HEMPOTOKCHUYHOCTH 10 YPOBHIO KOPTHU30J1a ¥ KPBIC C OCT-
poit UMT. MaTepuabl U MeToAbl. TepaneBTUUecKoe JelcTBUe AJleMoJsia IpU
akcnepuMeHTaabHOH UYMT oneHMBasOCh IPU NPUMEHEHUH [J103bl 2 MI/KT (B/B)
Kak/ble 12 yacoB B TeyeHUe 8 cyToK. [IceBAoONEepOBaHHbBIE }KUBOTHBIE U KOHTP-
osipHad rpynmna nosaydanu 0,9% pactsop NaCl B fo3e 2 mu1/Kr B/B, a rpyIna cpas-
HeHUs - aMaHTaJuH cyJabdaT B j03e 5 MI'/KI B TOM ke pexxume. /[lyis onpenele-
HUs 3¢PeKTUBHOCTH HccaelyeMbIx npenapaTos npu UYMT ucnoJsib3oBaiu ypo-
BeHb KopTu3oJia. PesynbraThl. [IpruMeHeHa ¢papmakoTepanus B BUje AjieMoJia U
aMaHTaJMHa cyabdaTa npeaynpex/jaia HapacTaHUe YPOBHS KOPTHU30J1a B KPOBU
y *)UBOTHBIX ¢ YMT, ogHako ee 3pdeKTUBHOCTL 3aBUCesa OT BbIOpAaHHOIO INpe-
napara. Y KpbIc, NoJy4aBIUX AfieMos (2 MI /KT B/B) ypOBeHb KOPTH30J/1a B KDOBHU
koJie6ascs ot 179 go 188 ur/ma (P5-P95) u 6b11 Menbiie B 2,58 pasa (p<0,05)
10 CPAaBHEHHUIO C TPYNINON KOHTPOJBbHOM MaTosoruu. 3aTo apdeKkT aMaHTaJuHA
cyabdara (10 Mr/Kr B/B) Ha YpoBeHb KOPTHU30J1a B KPOBHU CaruTTaJbHOI'0 CUHYca
ObLJ JOCTOBEPHO MeHblIe, YeM B I'pynne AZieMoJia. B 3THX yC/I0BUAX KOHILEHTpa-
I1Ms KOPTHU30J/1a B KPOBU HaxoAuIach B Auana3oHe 271-280 Hr/mu (P5-P95), 6b1ia
MeHblle B 1,73 paza (p<0,05) no cpaBHeHHUIO € IPyNIIOA KOHTPOJIbHOM MATOJIOTHH,
u Ha 49,2% (p<0,05) npeBbliaza COOTBETCTBYIOIMH NOKa3aTelb Y }KUBOTHBIX,
JledeHHBIX AfleMosioM. BeiBoabl. KypcoBast sieye6Has Tepanus kpbic ¢ YMT Ts-
KEJION CTeneHU pacTBOpPoM AJieMoJia 030M 2 MI'/KT B/B, BEPOSITHO JIy4dllle KPbIC
rpynnsl KOHTpoJibHOM naTtosoruu ¢ 0,9% NaCl u rpynnbel aMaHTaZjMHa cyabdaTta
crnoco6cTByeT GOPMUPOBAHUIO CTEPOUJHON HEHPOTOKCUYHOCTH 110 YPOBHIO KO-
TH30J13, TpU4eM AJleMoJ1 ipeobsiasan pedpepeHT - penapar B cpeaHeM Ha 49,2%
(p<0,05). OgHUM M3 MaTOreHeTUYECKUX MEeXaHHU3MOB 3alUTHOTO JeHCcTBUS Ha
rosioBHo# Mo3r nnpu YMT sBiisieTcsl CNocO6HOCTh AfieMoJia KOppeKTHpoBaTh ¢op-
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MHPOBaHUE CTEPOUJHON HEHPOTOKCUYHOCTU MO YPOBHIO KOPTHU30J1a NPH TsDKe-
JIoi iepe6paibHOY TpaBMe.

KiroueBsble cioBa: 4YyepemnHo-M0o3roBad TpaBMa, a/ieM0JI, KOPTHU30JI, CTEPOUAHAA
HeﬁpOTOKCH‘{HOCTb.
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THE EFFECTS OF ADEMOL ON THE FORMATION OF STEROID
NEUROTOXICITY BY THE LEVEL OF CORTISOL IN CONDITIONS OF
MODELAL CURRENT BRAIN INJURY

Semenenko S.I.

One of the cellular targets for pathogenetic influence on the course of traumatic
brain injury (TBI) is the use of pharmacological agents that are able to counteract
the negative effects of excess concentrations of glucocorticoids (glucocorticoid
neurotoxicity) on brain neurons in cerebral pathology. The goal of the work. To
evaluate the effect of adamantane derivative 1-adamantylethyloxy-3-morpholino-
2-propanol hydrochloride (Ademol) in comparison with amantadine sulfate and
0.9% NaCl solution on the formation of steroidal neurotoxicity in rats with acute
TBI. Materials and methods. The therapeutic effect of Ademol in rats with
TBI was evaluated with a dose of 2 mg/kg (i\v) every 12 hours for 8 days. The
pseudoperated animals and control group received 0.9% NaCl solution at a dose of
2 ml/kg (i\v), and the comparison group received amantadine sulfate at a dose of
5 mg/kg in the same mode. Cortisol levels were used to determine the efficacy of
the test drugs in TBI. Results. Applied pharmacotherapy in the form of ademol and
amantadine sulfate prevented an increase in blood cortisol levels in TBI animals,
but its effectiveness depended on the drug selected. In rats treated with ademol (2
mg/kg), the level of cortisol in the blood ranged from 179 to 188 ng/ml (P5-P95)
and was 2.58-fold lower (p<0.05) compared to control pathology group. Instead,
the effect of amantadine sulfate (10 mg/kg) on the level of cortisol in the blood of
the sagittal sinus was significantly less than that of ademol. Under these conditions,
the concentration of cortisol in the blood ranged from 271-280 ng/ml (P5-P95),
was 1.73 times lower (p<0.05), compared with the control pathology group, and by
49.2% (p<0.05) exceeded the corresponding value in animals treated with ademol.
Conclusions. Therapeutic treatment of rats with severe TBI with a solution of 2
mg/kg ademol dose, preferably better than rats in the control pathology group
with 0.9% NaCl and the group with amantadine sulfate promotes the formation of
steroid neurotoxicity by cortisol, with overdose being cortisol the drug averaged
49.2% (p<0.05). One of the pathogenetic mechanisms of brain protective action in
TBI is the ability of Ademol to correct the formation of steroidal neurotoxicity by
cortisol levels in severe cerebral trauma.

Keywords: traumatic brain injury, ademol, cortisol, steroid neurotoxicity.

Yepenno-Mmo3koBy TpaBMy (UMT) y npakTHUHIN 0XOpOHi 3710pOB’SI CbOT'0/{HI Ha3U-
BalOTh "THUXOI0 eMiieMier0” BHAC/II/IOK 3pOCTaHHS MacCIITa6iB i€l mpo6eMH, HU3bKOI0
00i3HAHICTIO CTOCOBHO ii 3HAYYIIOCTi Ta HEMOBHOTOIO €MiieMioIOTiYHUX JaHux [11,
13, 15]. Baxki popmu UMT (Bakkui 3a6ili MO3KY, 3//aBJIeHHSI MO3KY BHYTpilllHbOYe-
perHUMU reMaToMaMH, JUy3He aKCOHAJIbHE YIIKO/KEHHs ) AlarHOCTYI0Th Y 20-40%
xBopux 3 UYMT [12, 2]. 3anexxHo Bifj XxapakTepy TpaBMHU MO3KY Ta TSKKOCTi MOCTPaX-
Janux etanabHicTh npu YMT kosmBaeThcs Big 5 10 65% [17]. IHBasigAHICTE BHACTIIOK
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YMT, sk nmpaBuJio, € TpuBasomw, i B 30-35% Buna/iKiB BCTAHOBJIIOETHCSA 6E3CTPOKOBO
[14]. OTxe, Ha cboroaHiHIN AeHb, YMT € 0CHOBHOIO Ta HAWPOCIOBCIOPKEHILIIO0 TPH-
YUHOIO iHBasTiAK3anii i cmepTHOCTI 0ci6 Bikom 20-40 pokiB, kosin cMepTHicTb Big UMT
y 10 pasiB BHulLe, HiXK BiJ cep/iLieBO—Cy/IMHHUX 3aXBOPIOBaHb, i B 20 pa3iB BUILle, HixK Bif,
3JI0SIKICHUX HOBOYTBOpEHb [9, 12, 14, 17].

Besuki cnofiBaHHA cy4acHOI MeIMLIMHM HAa HEHPOIPOTEKTOPHY Tepamnilo, CTUMY-
JIIOBAJIM HAyKOBLIB BCbOTO CBiTY Ha aKTHBHUM MOIIYK HOBUX ePeKTHBHHUX 3ac06iB
BIJIMBY Ha naTtodisiosioriuni kackaZiu po3BUTKY HeMpOHaIbHOIO MOIIKOKeHH [18].
HeonHo3HauHICTh pe3y/nbTaTiB KIiHIYHUX BUNPOOYBaHb 110 BUBYEHHIO epeKTHUBHOC-
Ti HEMPONPOTEKTOPHHUX BIJIMBIB BIJIMHYJIA HA Te, 110 JOLIJIBHICTh HEUPONIPOTEKTOP-
Hol Tepartii, Ha cCbOToAHIIIHIN AeHb, 3aIULIAETHCA NPeJMeTOM roCTPUX AUCKYcii [10].
ToBOpAYM NpO HEMPONPOTEKLio, B MepUly Yepry CJAiJ MaTHU Ha yBasi nmonepepKeHHA
i 3MeHILIEHHS NOLIKO/)KEeHHsI HEUPOHIB, 1[0 MalOTh YiTKe /J0Ka30Be OOIPYHTYBaHHS,
TOOTO MiITBEPAKEH] B eKCIIepUMEHTATbHUX i PaH/10Mi30BaHUX KIIHIYHUX JJOCTiKEeH-
HAX [4, 10, 18].

JocnimpkeHHsa npoJieMoHCTpyBasy, o npu YMT cnoctepiraeTbcs nijBULLIEHUNA CUH-
Te3 HeHPOTPAHCMITTepIB, 10 KOPEeJIIOE 3 MOTiplIeHHAM IPOrHo3y Nali€eHTa i3 TpaBMoIo
rosioBHOTO MO3KY [3]. OJiHi€t0 i3 KJIITUHHUX MillleHel [/ IaTOTeHETUYHOr0 BIVIMBY Ha
nepe6ir YMT € BukopucTaHHs papMaKoOriyHUX areHTiB, AKi 3jaTHI NPOTUIIATH He-
raTUBHOMY BIJIUBY HaJJIMIIKOBUX KOHLEHTPALiM ITIOKOKOPTUKOIAIB (IVIIOKOKOPTH-
KOiZJHa HEMPOTOKCUYHICTb) HAa HEHPOHU TOJIOBHOI'O MO3KY NpHU Liepe6poBacKy/IspHin
naToJoril. Bucoki piBHi mitokokoptukoctepoifiB B LUHC, siki 36epiratoTbcsl TpuBaaui
4ac, NpU3BOJATh [0 KOTHITUBHUX NOPYILEHb, BiAirpaloTh BXKJIHUBY POJIb Y PO3BUTKY
JeMeHLii Ta IHUX AeCTPYKTUBHO-/lereHepaTUBHUX 3axXxBOpOBaHb. CaMe TOMY OHHUM
i3 MOX/IMBUX LLJIAXIB peasisalii NaToreHeTUYHHUX 3acaf, HeHpONpPOTeKLil NPy MO3KOBIH
TpaBMi Moke 6YTH 3MeHIIeHHs NPOsIBiB IMIIOKOKOPTHUKOIHOI eKcalTOTOKCH4YHIcTi [8].

Y pociipKeHHAX NMPOJEMOHCTPOBAHO HAsIBHICTh Y HOBUX Liepe6pOINpOTEKTOPIB, a
caMe MOXiJlHOI afiaMaHTaHy 1-aJlaMaHTHJIETHJIOKCU-3-MopdoIiHO-2-IponaHoy rif-
poxJiopuay (aieMoJ1y) CTUMYIII00Y0] Aii HAa MO3KOBUM KPOBOILJIMH B 6aceiHi BHY Tpill-
HbOI COHHOI apTepii MpU roCTPOMY MOPYILIeHHI MO3KOBOT0 KPOBOOOIry 3a imeMiyHUM
THUIIOM, NOAIGHMH MO3UTUBHUH BILJIMB Ha LiepebpasibHy reMoZJMHaMiKy OTPUMaHO i Ha
MoJiesisIX reMopariyHoro iHcynbty [5, 6]. Ciix 3ayBaKKTH, 110 iHTErpaTUBHUMH IO-
Ka3HUKaMM BIIMBY HEMPONPOTEKTOpa Ha illeMi30BaHUM FOJIOBHUH MO30K €, IOPAJ
i3 3MeHILIeHHAM JIETaJIbHOCTI, IIBU/IKA JIiKBialisg HeBpoJioridHoro gedinuTy Ta Bif-
HOBJIEHHSI KOTHITUBHO-MHECTHYHUX QYHKIIH, 1[0 i MaJio Miclle y TpoBeJAeHUX JJOCTi-
JDKEHHSX azieMoJy. HeliponpoTekTopHi epeKkTH, NPOJeMOHCTPOBAHO MPU T'OCTPOMY
MopylieHHi MO3KOBOT0 KpoBoobiry [5].

B sitepatypi [5, 6] n006pe omucaHi cTpec- Ta aKTONPOTEKTOPHI ePEKTHU aAEMOTY.
3BaXkaro4H Ha 11e 6yJ10 JOLi/IbHUM 0XapaKTepu3yBaTH BIJIUB aZleMOJIy Ha piBEHb KOP-
THU30J1y, 1K OJHOT0 i3 MapKepiB CTepOIJHOI HeMPOTOKCUYHOCTI pU MofenbHin UMT.

MeTta po60oTu. OUiHUTH BIUIMB 3aCTOCYyBaHHS MOXiJHOI aflaMaHTaHy 1-ajjamaH-
THUJIETUJIOKCHU-3-MopdoiHO-2-ponaHoy Tifpoxjaopuay (azemosy) B HOPiBHAHHI 3
aMaHTaAuHOM cyiabdaTy Ta 0,9% posunHomM NaCl Ha GopMyBaHHS cTepoigHOI Helpo-
TOKCHYHOCTI 3a piBHEM KOPTH30J1y y IypiB 3 roctporo YMT.

MaTrepiaiu Ta MmeToau. Jociay npoBeieHO Ha GisIUX Iypax-caMisgx Macow 160-
190 r, siki nepebyBasv y CTaHAAPTHUX YMOBax BiBapilo, 3 ZJOTPUMAHHSAM eTUYHHUX HOPM
MIPOBE/IEHHsI eKCIepUMeHTAIbHUX JOC/i/KeHb 3TiHO 3 “3araJlbHUMHU NPUHLUIAMU
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po60TH Ha TBapHHaxX, 3aTBep>keHUMHU | HanioHasibHUM KoHTrpecoM 3 6ioeTuku (Kuis,
YkpaiHa, 2001) Ta 3akoHoM Ykpainu “[Ipo 3axuCT TBapHUH BiJ] )KOPCTOKOTO MOBO/KEH-
Ha” Big 26.02.2006 p. ExcnepumeHTanbHy Mojenb UMT BUKJ/IMKAIW [J[i€l0 MOTOKY
BYIJIEKHCJIOTO rasy MiJ THCKOM, 1[0 CTBOPIOBAJIM i3 BUKOPUCTAHHSM ra3o6ajJOHHOIO
MHEeBMaTHUYHOTO nicTosieTy Mapku «baiikan MP-654K» (P®, xeBcbk, Ne cepTudikaty
POCC RU M?K03.B02518) Ta 6aJ0HiB ByrsieKuc/ioro ragy (Maca spimxenoro CO, - 12 1)
mig TuckoM (Crosman, CIA, Necepii 456739). lllypam B yMoBax npono¢oyioBoro Hap-
ko3y (60 Mr/kr), micis KaTeTepusanil cTerHOBOI BEHH Ta HaJIaroPKeHHs MOXKJIMBOCTI
3aificHoBaTH iHQY3it0 yepe3 iHdy3omaT, 3/ilcHIOBAIM NpaBoGiYHYy KicTKOBO-ILIaC-
THUYHY TpelaHalilo yeperna IpoeKLil cepeHbOI MO3KOBOI apTepil, 3 JiaMeTpoM OTBOPY
5 mMm2 Ilicas ikcauii ufypa B mosiokeHHi Ha KUBOTI BHU3 T'OJIOBOIO 3/iHICHIOBAJIH 110~
cTpin 3 pikcoBaHoi BiAcTaHi (mocTpis BIpUTy.1), KicTKOBUM dparMeHT Ha OKiCTi pa3oM
i3 anoHeBpo30M, MOBEPTAJIU Ha Miclie i paHy 3allMBa/IM NOLUIapoBO. TAKKUM YHHOM MO-
JemoBanaca YMT Baxkoro cTyneHs.

TepaneBTHYHY fito agemony («Axemou-Jlapuuns», lapauis, Ykpaina, 10 ammyJ no
5 MJ1 KoHLeHTpaniew 1 Mr/mi)Ha mozaenbHid YMT oniHIOBasu pu 3aCTOCYBaHHI /103U
2 Mr/Kr BHyTpilIHbOBeHHO. JIikyBaHHS BiZj0yBa0Ch IJISIXOM NOBiJIbHOI BHYTPiLlIHbO-
BeHHOI iHOY3ii iHdy3omMaToM, sika TpuBajia 2 roj 3 iHTepBasoM 2 p/n (4epe3 KOXKHi
12 rop) BopooBx 8-Mu Ai6. JlikyBaHHSA po3noydHa/IM Yepe3 1 rof micjist Mozie/Il0BaH-
HA mnaTtoJioriyHoro craHy [lceBjoonepoBaHUX TBapWH MNiAAaBa/yd BCIM BTPYYaHHAM
(Hapko3, po3pi3 mKipH, KICTKOBO-IJIACTUYHA TPeNaHallis yeperna) 3a BUK/JIIYEHHAM
MaHinysnsLin, fki 6e3nocepeHbO MOIJIU 6 NPU3BECTH /0 TPABMATUYHOI'O YPAXKEHHS
MO3KY, 1110 HiBeJIF0BaJIO BIUIMB TPaBMaTUYHUX YMOB €KCIEPUMEHTY. [M TaK0X BBOAK/IN
eKBiBaJleHTHY KiJbKicTb 0,9 % po3yuny NaCl fno fo3u ageMouty. B AKoCTi JiKapcbKUx
3aco6iB A1 KOHTpoJIbHOI rpynu 3acTocoByBasiu 0,9% posunH NaCl B 103i 2 M1 /kr B/B
y TOMY K peXXuMi, a /151 TPYNU NOPiBHAHHA — aMaHTaAuHy cynboat («[IK-Mepuy», Merz
Pharmaceuticals, llIgefinapiss, 200mr/500mu1) Ha MmogenbHil UMT o1iHroOBasu npu 3a-
CTOCYBaHHI 1031 5 MI'/KI BHYTPiLlIHLOBEHHO Y TOMY K PEXHUMI.

1 BU3HAYeHHSA PiBHA KOPTHU30J1y, 10 3aKiHYeHHi Tepamnii npu YMT (Ha 8-My 106y)
y ypiB, LLIAXOM MyHKII cariTaJbHOro cuHyca, 6pasu npobu kposi (0,2-0,4 mi). Pi-
BeHb KOPTH30J1y BUMIpIOBaJIM METOZ0M TBep0da3HOro iMyHopepMeHTHOIO aHaIi3y
3 BukopucTtaHHsaAM Ha6opy CORTISOL KIT (Himeuunna) Ha npunazi ¢ipmu «Hipson»
(Yexin) [7].

KinbkicHi fani o6po6sisiiv 3a JONOMOTOK MPOrpaMH CTATUCTHUYHOI OOPOOKH
StatPlus 2009. BukopucToByBaiu NapaMeTpUIHUM KpuTepil t CT'1oZieHTa y BUNIaZKaxX
HOpPMaJIbHOTO PO3MOZAINY BapialiliHOTo pAAy, HenapaMeTpU4yHUl KpuTepid W YaiiTa
- 3a fforo BizicyTHOCTI, mapHuit kpuTepiit T Binkokcona [1]. BigminHOCTI BBaXkasu cTa-
THUCTHUYHO 3HAYyU[MMH pu p<0,05.

Pe3ysibTaTH Ta iX 06roBopeHHs. Jloc/iPkeHHS KOHLeHTpaLii KOpTU30J1y ¥ IypiB
B ymoBax YMT nokasas, 1110 Ha 8-My A06y mic/s MoJie/1Il0BaHHsA naToJiorii Horo piBeHb
BiporigHo nigBumuBcs (Tab.. 1). Tak, B rpyni nceBoonepoBaHUX LypiB BMiCT KOPTH-
30JIy B KPOBI cariTa/JIbHOT0 CHHYCY r'OJIOBHOTO MO3KY KOJIMBaBCs B Mexax 60,9-106 Hr/
mi (P.-P,.). HatomicTs, y TBapun 3 YMT piBeHb 11bOT0 IJIIOKOKOPTHKOiZY 6yB BUIUM
B 5,65 pasiB i 3Hax0AMBcA B Aiana3oni 424-516 ur/ma (P,-P ). OTpumani pesynbTaTn
niATBepKy0Th GOPMYBaHHSA [NIIOKOKOPTHUKOIAHOT ekcaliToTokcuyHocTi 3a UYMT. Iliz-
BMILIEHHsI PiBHS HEMPOI/IIOKOKOPTUKOI/iB Ma€ MOPPOreHETUUHUIN BIVIMB Ha QYHKILi-
OHyBaHHs Ta AudepeHIialilo KIiTHH rojoBHOro Mo3ky [16]. [laTroreHeTH4HO, 3 BHCO-
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KHM piBHEM KOPTH30J1y B YMOBAaX roCTpoi nepebpasbHOi ileMii Kopestoe 3MeHIIeHHSA
LLiIbHOCTI NipaMigHUX HelpoHiB 30HM CA1 rinokammy, HeMpoanonTos, NOriplIeHH A
HEBPOJIOT{YHOTO CTATYCy, PO3BUTOK Iiepe6GpabHOi KOMH, NMOPYLIEHHS 34aTHOCTI A0
3amaM siTOBYBaHHS Ta 3HaYHa JIETAJIbHICTb.

Ta6nuug 1. Bnive KypcoBoi 8-Mu AeHHOI iHdY3ii agemMony Ta aMaHTaguH cynbdaTy
Ha KOHL,EeTpaL,ito KOPTU30MY B KPOBI CariTasibHOr0 CMHYCa roN0BHOMO MO3KY LWypiB i3
YyepenHo-M0o3KOBOI TpaBMoto (MEm, n=>5)

[pynu TBapuH Koptuson (Hr/mn)
MNcesponepoBaHi TBapuHu + 0,9% po3unH NaCl 84,3%6,80
YMT + 0,9 % po3umH NaCl (koHTponbHa NaTonoris) 477%16,00
YMT + apemon, 2 Mr/kr B/B 185+1,53 o*#
YMT + amanTaguHy cynbdar, 10 Mr/kr B/ 276%1,35 o”
IIpumimku:

1. YMT - yepenHo-M03KOBa TPaBMa;

29 - p<0,05 BigHOCHO MICEBAOONEPOBAHUX TBAPHH;

3.* - p<0,05 BiAHOCHO rpyny KOHTPOJILHOI aTOJIOTi;

4.% - p<0,05 BifHOCHO amaHTaAuHY cynbdaTy (10 Mr/Kr B/B).

3 oTpUMaHUX pe3yJIbTaTiB, 0 MpeJCTaBJIeHi B TabuLi 1, Mu 6a4MMO 3HAYHE MiJ-
BUIIeHHsI PiBHA KOPTHU30J1y B 5,6 pasiB y rpymni KoHTpoJsibHOI maTosorii (YMT+0,9%
po3urH NaCl) B mopiBHSIHHI 3 I1CeBA00ONEPOBAHUMH TBapUHaMu Ha 8 ooy UMT.

3acTocoBaHa ¢apMakoTeparnis y BUIVIS/i afleMoJy Ta aMaHTaJ[UHY CyJbdaTy Imo-
nepe/pKyBaJia HApOCTaHHSA PiBHS KOPTHU30J1y B KpoBi y TBapuH 3 YMT, onHak ii edek-
THUBHICTD 3asieXkaJia BiJj oOpaHoro mpemapary. ¥ HypiB, ki OTpUMyBaJH ajieMoJt (2
MI /KT B/B) piBeHb KOPTH30Jly B KPOBi KosinBaBca Big 179 no 188 ur/ma (P.-P ) i 6yB
MeHmUM B 2,58 pasu (p<0,05), nopiBHAHO 3 rpymnow KOHTpOJbHOI maToJiorii. HaTo-
MicTb edeKT amaHTaguHy cysibdaTy (10 Mr/Kr B/B) Ha piBeHb KOPTHU30J1y B KPOBi cari-
TaJIbHOT'O CHHYCYy GYB BipOTi/{HO MEHIIUM, HiX y aJleMoJTy. 3a [[UX YMOB KOHIIEHTpallis
KOPTH30J1y B KPOBi 3Haxouack B Aianazoni 271-280 ur/ma (P.-P ), 6ysna MeHuow B
1,73 paswu (p<0,05), mopiBHSAHO 3 TPyInOI0 KOHTPOJIbHOI maToJiorii, i Ha 49,2% (p<0,05)
NepeBUlyBaJa BiANOBIAHUN NOKa3HUK y TBApHH, JIKOBaHUX aIeMOJIOM.

OTpuMaHi pe3y/sibTaTH 3aCBilUyI0Th HasiBHICTb Yy aJleMOJly Ta B MeHIIiM Mipi amaH-
TaZuHy CyJabdaTy KOPUTYBaJbHOTO BIIUBY Ha 6GanaHc crepoifiB B LUHC. AHTHCTE-
poinHuK edeKT aieMoJly € BOKJIUBUM YMHHHUKOM, SIKHH 3a6e31edye HOro 3ZaTHICTb
NepelKoKaTH PO3BUTKY AECTPYKTUBHUX 3MiH B illleMi30BaHOMY MO3KY Ta CIIPUATH
36epexxeHHI0 MOPPOPYHKITIOHATBHOI aKTUBHOCTI HEHPOLUTIB.

[IpoBefeHi AocaiA)KeHHA POAEeMOHCTPYBaJIH, 1[0 HEMPONPOTEKTOPHA Aid aZeMo-
JIy OB’si3aHa 3i 3/]JaTHICTIO MO3UTHUBHO BIVINBATH Ha 3MeHIIeHHs GOpMyBaHHS CTEPO-
iHOT HEMPOTOKCUYHOCTI, 1[0 MU MOXXKeMO 6a4UTH 32 PiBHEM KOPTHU30JIy, TAKOX BCTa-
HOBJIEHO, 1[0 IpenapaT BOJIOJAIE KOMIIJIEKCHUM BILJIMBOM, NPOABJSAIOYH BJIACTUBOCTI
K MEPBUHHOTO, TaK i BTOPUHHOTO LepebponpoTeKTOpPa, 3i 3HAUHUMHU IepeBaramy,
MOPiBHSIHO 3 iHIIMMHY, Npe/CTaBJIEHUMH Ha Cy4YacHOMY ¢papMaleBTUYHOMY PUHKY, He-
HWpornpoTeKkTopaMHu [4, 5, 6]. [ocTpa eKcalTOTOKCHYHA HeHpoereHepailisi, 3yMoBJieHa
Ha/MipHo0 akTHBalielo NMDA-penenTopiB Ta naToJIOriYHUMU peaklisiMu IJlyTaMaT-
KaJIbL[i€EBOTO YIIKOJKEeHHS, PO3BUBAETHCSA He JIMILEe NPU MO3KOBHUX IHCY/bTaX, [OBe-
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JleHHM Ha CbOrOJAHILIHIN AeHb € il BU3HaYa/lIbHA poJib Y iHinianil BTOpUHHUX MOLIKO-
JDKEHb IIPU TPaBMaTUYHUX BPaXKeHHSX T'OJIOBHOT'0 MO3KY [4, 5, 6]. OTprMaHi B HamoMy
JLOCJTi/PKeHH] pe3y/IbTaTH € MaTOTeHETUYHO 0GI'PYHTOBAaHMMHU Ta iCTOTHOO Mipoto Bif-
KPUBAIOTD NIE€PCIEKTUBY NOAAJIbIINUX JOCHIJXKEHD.

1.

10.

11.

BucHoBku:

Kypcosa sikyBa/sibHa Tepamida mypis i3 YMT BakKoro cTyneHs po3YvMHOM aZieMOJy
Jl03010 2 MTI'/KT B/B, BiporiZiHo Kpalile ypiB rpynu KOHTpoJsbHOI naTtoJorii 3 0,9%
NaCl Ta rpynu 3 aMaHTaZUHOM cy/ibdaTy crpusie popMyBaHHIO CTEPOiAHOI HEHPO-
TOKCHUYHOCTI 32 piBHEM KOPTH30J1y, [IPHU YOMY afIeMOJI IlepeBakaB pedepeHc-npe-
napar B cepeJjHboMy Ha 49,2% (p<0,05).

. OgHUM i3 naTOreHeTUYHHUX MeXaHi3MiB 3aXUCHOI J1ii Ha ro1I0BHUM MO30K npy YMT €

COPOMOXKHICTh aieMoJ1y KoperyBaTu GpopMyBaHHS CTePOiAHOI HEHPOTOKCUYHOCTI
3a piBHEM KOPTH30JIy IPH BaXKil iepebpaibHii TpaBMi.
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BMJINB CTPATET1i MPOTEKTUBHOT BEHTUNALII IETEHIB HA YACTOTY
KPUTUYHUX IHUMOEHTIB B ABAOMIHANBHIN XIPYPTIi: POJb
TOJIEPAHTHOCTI 10 TPAH3UTOPHOI MNMOKCIT TA TINEPKAMHII

Tpem6au H.B., 3a6onorckix I.b.

MeTor0 mociifpkeHHs1 6y/710 BUBYEHHSI BIJIMBY CTpaTerii BeHTU/ALII JiereHiB Ha
YaCcTOTY KPUTUYHUX IHLIUJEHTIB Y NALliEHTIB 3 pi3HOI0 TOJIEPAHTHICTIO /10 TPAH3U-
TOPHOI rinokcil i rinepkansii.

MeToau aocaigkenHs. 300 nanieHTiB, 1110 3a3HaJIM BEJIMKUX a6/J0MiHa/JIbHUX Olle-
pauii, 6y;u po3aineHi Ha ABi rpynu: 3 TPUBaIICTIO MPOGU 3 3aTPUMKOIO JIUXaHHS
34 i menue cekyH/, (n=150); Ta TpuBanicTio npo6u 6inbi 34 cekyHz (n=150). B
000X rpymnax namieHTH 6ysnu paHaoMizoBaHi B Tpu nigrpynu: PEEP 5 cum Bog. ct,
PEEP 10 cMm Bog, ct., PEEP 10 cM Bog,. cT. Ta MaHeBpOM BiAKpUTTA JiereHb (MBJI).
Pe3ynbraTu. YacToTa reMoZiMHaMiuHUX iHIIMEHTIB OyJa BUllle B TpyIi 3 TpUBaJIic-
TIO MPOOH 3 3aTPUMKOI0 AUXaHHA 34 | MeHIIe ceKyH/ Y BCiX miZirpynax. 3acTocyBaH-
Hs MBJI 3Ha4HO 36i/1b1IyBasIo IXHIO KijbKicTh y nopiBHsAHHI 3 PEEP 10 cM Bog, cT.
BHMCHOBOK. Y Nalli€eHTiB 3 HU3bKOI TOJIEPAHTHICTIO JO TPAH3UTOPHOI TiMOKCcil i
rinepkanHii (TpuBaJicTI0 Npo6U 3 3aTPUMKOIO JUXaHHA 34 CeKyHJ i MeHIe) 3a-
CTOCYBaHHSI MaHeBPY BiAKPUTTSA JiereHb MOB’A3aHO 3 PU3SUKOM reMOJMHAMIYHUX
IHIIUJIEHTIB.

Kio4oRi c/10Ba: npoTeKTUBHAsA BEHTHJIALiS, FTeMOAWHAMIYHI iHI[UIeHTH, Tpoba 3
3aTPUMKOIO [JUXaHHA Ha BJHXY.

UDC 617-089.5
D0I110.31379/2411.2616.14.2.10

THE INFLUENCE OF PROTECTIVE VENTILATION STRATEGY ON THE
RATE OF CRITICAL INCIDENTS IN ABDOMINAL SURGERY: THE ROLE OF
TOLERANCE TO TRANSIENT HYPOXIA AND HYPERCAPNIA

Trembach N. V., Zabolotskikh I. B.

The aim of the research was to study the effect of the intraoperative ventilation
strategy on the rate of critical incidents during major abdominal surgery in patients
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with different tolerance to transient hypoxia and hypercapnia determined by the
duration of the breath-holding test.

Methods. The study included 300 patients undergoing major abdominal surgery,
all of them were divided into two groups: with a breath-holding duration of 34
seconds or less, (n=150); and a breath-holding duration of more than 34 seconds
(n=150). In both groups, patients were randomized into three subgroups: PEEP 5
cm H20, PEEP 10 cm H20, and PEEP 10 cm H20 with recruitment maneuver (RM).
We evaluated the frequency of critical incidents, oxygenation and the respiratory
mechanics g.

Results. The rate of hemodynamic incidents was higher in the group with a breath-
holding duration of 34 seconds or less in all subgroups. The use of RM significantly
increased their number compared to PEEP 10 cm H20. There were no significant
differences in the rate of hemodynamic incidents between ventilation strategies in
the group of patients with a breath-holding duration of more than 34 seconds.

Conclusion. In patients with low tolerance to transient hypoxia and hypercapnia
(the duration of the breath-holding test is 34 seconds or less), the use of the lung
opening maneuver is associated with the risk of hemodynamic incidents.

Key words: protective ventilation, hemodynamic incidents, breath-holding test.

[laTrodusuosnorusa UBJI-uHAyIMPOBAaHHOTO MOBPEX/IEHHS JETKUX U GAKTOPBI pU-
CKa [10C/Ie0NepaniOHHbIX JIETOYHBIX OCJI0KHEHHUH B a6J0MUHAIbHON XUPYPTrUH X0PO-
10 U3y4eHa Ha JJaHHbIM MOMEHT, OHA BKJIIOYaeT B ce6s1 6apoTpaBMy, BOJIOMOTPABMY U
aresekToTpaBMy [1]. YuuThIBas ykasaHHbIe MOBpexAarolire GaKTopkl, 6blIa pa3pa-
60TaHa KOHIEeNIMs epUOoNepalMOHHON 3alUThI JIETKUX. B mocienHue fecatuieTrs
MOSIBJISIETCS BCe GOJIblle yOeAUTENbHbIX JAHHBIX O TOM, YTO IIPOTEKTHUBHAs BEHTHUJIS-
LM JIETKUX C UCIOJb30BAaHUEM MaJIbIX JIbIXaTeJbHBIX 00'beMOB, PAa3/IMYHbIX YPOBHEHN
KOHeYHOo-3KcnupaTopHoro AaBjenus (PEEP) u MaHeBpa oTkpbrTus Erkux (MOJI) mo-
YT CHU3UTb YaCTOTY BCTPEYAaeMOCTH IOC/Ie0NepaluOHHBIX JIETOYHbIX OCJ0XHEHUH
1o cpaBHeHU1 ¢ UBJI ¢ BBICOKUM JbIXaTe/JbHBIM 00beMOM M HU3KUM ypoBHeM PEEP
6e3 npuMeHeHus1 MOJI npu o6GMIUPHBIX a6JTOMUHAIBHBIX onlepanusax [2-5]. HecMoTps
Ha NperMyLecTBa, pe3yJbTaThl NOCAEeJHUX UCCAeJOBaHUM [T0Ka3aaH, YTO UHTpaoIe-
pauuoHHasa MBJI fo cux mop He moJiy4u/a LIHUPOKOTrO NMPUMeHEHUsI B COBPEMEHHOM
AHeCcTe3UO0JIOTUYECKOH MpaKTHKe. U ecqin HU3KUM JibIXaTeJIbHbI 00'beM NMpPUMEHS-
eTcs 6oJsiee 4eM B MoJIoBUHE ciy4yaeB, To PEEP 5 c¢M Bog. CT. 1 6oJiee UCHO/NB3YIOT He
6osiee 15% Bcex aHecTe3uosioros, a MOJI — He 6osiee 10% [6, 7]. OmHON U3 IVIaBHBIX
MPUYMH TAKOT0 MOJIOXKEHHUS JIes — TOTEeHIIHaIbHbIE T0604YHbIe 3P PEKThI YBETUIEHUS
JlaBJIeHUS B JbIXaTeJIbHBIX NYTAX, B IepBYyI0 oyepelb — reMofMHaMudeckux. [1oBbI-
LIeHHOe JiaBJeHUe B blXaTeJbHbIX MYTAX U B TPYJHON KJIeTKe MOXeT OKa3blBaThb He-
6J/1aronpUsATHOE TreMOJMHAMU4YeCKOe BO3/JelCTBHE H3-32 aHATOMUYECKOU OJIM30CTH
JIETKUX U cepAla B rpyAHo# nosioctH [8]. Tem He MeHee, Kak MOKA3bIBAeT KJIHWHHUYE-
CKasl MPaKTHKa, YBeJMYeHNe JaBJIeHUs /10 0O4eHb BbICOKUX MDD MOXKET HE BbI3bIBATH
HeCcTaOW/JIbHOCTh TreMoAnHaMuku [9]. U3BeCTHO, YTO CTabUIBHOCTb apTEPHUATBHOTO
JlaBJIEHHS 3aBUCUT O HECKOJIbKUX GAKTOPOB, OAHUM U3 KOTOPBIX SIBJIsIETCS QYHKIMO-
HaJIbHOE COCTOSIHUE KOMIIeHCaTOPHBIX MEXaHU3MOB, CaMbIM BaXXHbIM U3 KOTOPBIX fB-
JIleTCs apTepUuabHbIA 6apopedJiekc, PyHKIIMOHUPOBAHUE KOTOPOro 00ecredruBaeT
noAJepaHue apTeprualbHOTO AaBJeHUA B Ipefesax HOpMaJbHbIX 3HaYeHUH, HeCMO-
Tpsl Ha BHelnHee Bo3zelcTBue [10]. [IporpeccupoBanue XpoHUYECKHUX 3a601€BaHUN
KapZUopecnupaTOpPHON CUCTEMbl MPUBOAUT K CHUXKEHUIO YYBCTBUTEJIBbHOCTU 3TOrO

Clinical Anesthesiology & Intensive Care, N2 2 (14), 2019 83 m



pediekca, 4TO AesiaeT OGOJIBHBIX G0Jiee CKJIOHHBIMHU K JleBUAIMSIM IeMOJUHAMHUKHU.
®yHaaMeHTabHbIE U KIMHUYECKHUE UCCIeJ0BaHUS [TI0Ka3aJ/IH, UTO OlleHKa TOJIePaHT-
HOCTH K TPAaH3UTOPHOU I'MIIOKCUU U TUNIePKAIHUY, onpeJeisieMasi Tpo6oil ¢ 3aZepix-
KOM JIbIXaHUS Ha BJIOXE, ABJISETCS MPOCTHIM, HO TOYHBIM METO/[0OM OL[EHKH COCTOSIHUS
pedieKTOpHON peryasauu KapJAHuopecnpaTOPHON CUCTEMBI, OTPaXKAIOLIMM yBeIuye-
HUe YYBCTBUTEJbHOCTH Nepudepruyeckoro xeMmopedsiekca U CHHKEHUE YYBCTBUTEIb-
HOCTH apTepuUabHOro 6apopedJiekca BCaeCTBHE NPOrPeCCUPOBAHUSA XPOHUYECKUX
3a60JsieBaHUH.

llesbto MccieloBaHUA ObIJIO U3yYeHHUe BIUSIHUE CTPAaTerud HHTpPaonepaliMoHHOM
HUBJI Ha 4acTOTY KPUTUYECKUX MHIUAEHTOB IPU 0GIIMPHBIX a6 OMHUHAIBHbBIX ONepa-
LMAX y MallMEHTOB C Pa3JUYHON TOJEPAaHTHOCTBIO K TPAH3UTOPHOM MIIOKCUU U TH-
NepKalHUM onpeJeisieMol ¢ MOMOILbIO JJINTEJbHOCTBIO MIPOOKI € 3a/|epKKOM JibIXa-
HUS Ha BJOXe.

MaTepuasj M1 METOA Ucc/ieJOBAaHUS

Uccnenoanue npoBoauiochk y 300 moXXuibix 60JbHBIX (CpegHUH Bo3pacT 69 (66 -
77) JneT), KOTOPbIM B IJIAHOBOM MOPSi/IKE BBINOJJHAJUCH OOIIMPHBIE ONEpPATUBHBIE
BMeIIaTe/JbCTBA HAa OpraHax BEPXHEro 3Taka OPIOIIHON MOJIOCTH MO NMOBOAY OHKO-
JIOTUYeCKUX 3a00/IeBaHUH KeJy/iKa, TOHKOI'0 KHUIlIeYHUKa (CpefHssl PO O/IKUTEb-
HOCTb olepanuii - 4+1 yac). dusuveckuii craTyc rno kaaccupukayuu American Society
of Anesthesiologists cooTBeTcTBOBaJ 3 Ksaccy. K KpUTepusM UCK/IOYEHHUS] OTHOCH-
JIUCh: COIYTCTBYIOLIAs JIero4YHasl MaTOJIOTHs, TOpaKaJbHble OllepalMd B aHaMHE3E,
3HayuTesbHas cuctoanyeckas AuchyHkuus (PBJIK menee 40%), nHeKC Macchbl TeJia
6oJiee 35 kr/M2.

3a ZieHb /10 ollepaluy 1o peMeAUKal MY IPOBOAUIIN IPOOY C 3a[ePXKKOM AbIXaHHUS
Ha Bfoxe. [locsie Bjoxa 06beMOM 2 /3 MaKCHMaJIbHOTO B/IOXa MPOU3BOAMJIACE 3a/I€PK-
Ka JIbIXaHUs, AJUTEJbHOCTh MIPOU3BOJBHOTO oporosoro anHo3 (I1I1A) uamepsiiace ot
HayaJia Mpo6bl 10 NosiBJAeHUS pedIeKTOPHbBIX COKpallleHUH Juadparmsl, onpesesse-
MBbIX NaJIbNATOPHO.

Bce 6os1bHbIe 6bIM pa3/ie/ieHbl Ha JiBe IPYIIb], B 3aBUCUMOCTH OT TOJIEPAaHTHOCTH
K TPaH3UTOPHOW T'MIIOKCUM U TUIlepKallHUU: rpynna 1 xapakTepu3oBajacb HU3KOU
TTIT (guintTenbHOCTDb MPOO6HI LllTaHre 34 1 MeHee cekyHa, n=150); rpynna C - cpeHei
YIIXP (mauTenbHOCTb Npo6bl lllTaHre 60s1ee 34 cekyHz, n=150).

BBezieHue B aHECTE3UI0 OCYIeCTBJISAI0CH BO BCeX IPyNIax cJaeyIOLMMY [TpenapaTa-
MU: Tponodo B jo3e 2 MI/Kr, GeHTaHUJI B 103€ 3 MKT/KI, He/IeNo/IsIpU3YIOLIUH peslaK-
caHT - arpakypuyM 0,5 Mr/Kr. /I151 noasepkaHus aHeCTe3UU IPUMEHSIIM ceBOQJIIOpaH,
rJIyObMHa aHeCcTe3WH KOHTPOJIMPOBaJach C MOMOIbBIO ONpe/iesieHHs] GUCIIeKTPaJbHOI0
HMHJEKCa, KOTOpBIM NojJepxKuBascad Ha ypoBHe 40-60. 3nuaypajbHOe NPOCTPAHCTBO
KaTeTepusupoBasiock urioi Tyoxu 18G Ha ypoBHe Th7-Th8 nepen uHaykiuei c BBe-
neHueM 40 MT JIM/IOKaWHA B Ka4eCTBeE TeCT-A03bl1. [JJisi 06360/ IMBaHUSA B ANMUAYPAJIbHOE
MPOCTPAHCTBO MEeTO/JOM NOCTOsIHHOW MHOY3uHK BBoAuIU 0,2 % pacTBOp ponyMBaKavHa —
6-10 mu1/4. BBeieHHE MTPOJI0/DKAIM B IOCI€0TIePALlMOHHbBIN IEPUO/,

Bcem 6osibHBIM poBoguiack UBJI annapatom S/5 AESPIRE (Datex-Ohmeda (GE);
CIIA) c KoHTpOJIEM IO 06bEMY (ABIXaTEJNbHBIM 00'bEM 6 MJI/KT, YacTOTa AbIxaHus 10-
14 B MHMHYTY C Ll€JIbIO NOAJepsKaHKsA HOpMOKanHuy, Fi0, - 40-50%).

MeTo/10M KOHBEPTOB NALMeHThl 06eUX [Py ObIIU pacnpeseseHbl B TPY MOATPYII-
nbl o 50 nanueHTOB: B noArpynne A npuMensiivu PEEP paBHoe 5 cM Boz. cT., B oA-
rpynne b npumensanu PEEP pasnoe 10 cm Bog, cT, B nogrpynne B npumensanu PEEP
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paBHOe 10 cM BOJ. CT. U MaHEBP OTKPBITHSA JIETKUX N10CJE UHTYOALUU TPaxXeu U Aajee
Kaxk/ bl yac aHecte3ud. MOJI BeinoHA/ICA N0 caeayoineit cxeme — PEEP yBesnnuusa-
J1ock ¢ ucxogHbIX 10 70 20 cM BOA. CT. O3TAMHO C IIaroM B 2 CM BOJ.CT. C IepepbIBaMU
Mex/y sTanamMu B 10 Bgoxos, nocjie yero PEEP cumxanu no 10 cM Bog. cT..

PerucrpupoBanu nukoBoe (Pnuk) u cpesHee (Pcp) faBiieHre B JbIXaTeJbHbIX My-
TSX, JbIXaTeJbHbIH 060b€M, MUHYTHYI0 BEHTUJIALUIO, IPOU3BOJUIN pacyeT AUHAMMU-
YecKoW MOJAaTJIMBOCTH AblXxaTeJbHOU cucTeMbl (Cdyn, MjixcM BOA.CT.”!, oTHOlEeHHE
MeX/y AblXaTeJbHbIM 06'beMOM K pasHulle Mexay Pnivik u PEEP).

Jlo MHAYKLMY 0/l MECTHOW aHecTe3rel NPOU3BOAMIIACh KaTeTepru3alLus Jy4eBoi
apTepuH C LjeJibio 3a60pa KPOBH [iJisl ra30aHa/IN3a U U3MePEHUS apTepHUalbHOIO JaB-
JeHud. C noMoiibio MoHUuTOpa Datex-Ohmeda Cardiocap/5 (GE, CIIIA) peructpupoBa-
JIN 4aCTOTY ceplieuHbIX cokpameHuit (UYCC, mun-1), cucronnyeckoe (A/lc, MM PT.CT.) U
JAuactonudeckoe (A/l, MM PT.CT.) apTepUaJbHOE JaBJeHUE, Cpe/iHEE apTepUalbHOe
nassenue (CA/l, MM pT.CT.).

PerucrpupoBanu cieaywouiyue KpUTHYECKUE UHITU/IEHTHI:

a) reMoiIMHAMH4YeCKre UHLUEHTbI: TUNIOTEH3Us (CHIKEHUE CHCTOJIMYECKOro apTe-
puanbHoro gasaeHus (AZlc) Ha 30% Huke 06bIYHOrO WM <90 MM PT. CT.); rUnep-
TeH3usd (moabeM Allc Ha 30% BbIlIe 06bIYHOTO UM >160 MM pT. CT.); 6paguKapAus
(cumxenue YCC 6osiee yeM Ha 30% oT 06bIYHOM MK <50 B MUHYTY); apUTMHUA U
Taxukapaus (nosbiuieHre YCC 6os1ee yeM Ha 30% oT 06b14HOM WK >100 B MUHYTY
Y BCe CJIyyau HapylIeHUs CepeyHoro puTMa);

b) pecriupaTopHble MHLHAEHTHI: runokceMus (Sp02<95%); runepkanxus (PaC02>45
MM PT. CT.), npoasienHast UBJI (6oJiee 3 yacoB mocJie onepanuu).

AHanu3 MOLIHOCTH McClel0BaHUA [T0Ka3aJl, 4YTo Heo6xoAuMo BK/IodeHue 300 na-
LUeHTOB (6 rpymnm no 50 nauiueHTOoB B IpyIIie) NPy MOIHOCTH UccaefoBaHus B 80% u
3HayeHuu p 0,05. laHHble Ipe/CcTaB/eHbI B BU/Jle CpeJiHell (cTaHJapTHOe OTKJIOHEHUe)
yYUTBbIBasd NapaMeTpUYecKoe pacnpejejieHUe JaHHbIX. XapaKTep pacnpejeseHusi
oleHUBaJcs o kpuTeputo Kosmmoroposa-CMupHoBa. /|11 cpaBHEHHS HelpepbIBHBIX
NepeMeHHbIX MeXJy TpynnamMd 1 M 2 Ha sTanmax Hccae[0BaHUSl MCIOJIb30BasICs
JIBYXBbIOOPOYHBIN TeCT WM TeCcT MaHHa-YUTHM, AJIs CPaBHEHUS MexAy NoArpyn-
NaMU BHYTPH TPyNIN - AUCIHEPCUOHHBINA aHauus. [/ cpaBHEHMs KaTeropuaJbHbIX
NepeMeHHbIX UCII0/Ib30Ba/IM KPUTEPUH XU-KBaJpaT U TOYHBIN KpuTepui Puiepa g1
Tpex MOoArpyNI.

Pe3ysibTaThl MCC/IEJOBAHUSA U UX 0GCYKAECHHE.

YacToTa reMoJUHaMHU4YeCKUX UHIM/IEHTOB OblJIa JOCTOBEPHO Bhllle B PyNNax Bbl-
COKOTO PUCKA 10 CPaBHEHUIO C IPyNIaMy HU3KOTO pHUcka. TeM He MeHee, IpUMeHeHHUe
PEEP 10 cM BoZ. CT. He NIpUBOAUJIO K YBEeJIMYEHUIO YaCTOThl TeMOJUHAMUYEeCKUX UH-
LIM/IEHTOB, a KOJIMYeCTBO PeCIMPATOPHBIX MHIUJEHTOB, B YaCTHOCTH — FMIIOKCEMMUH,
6b1710 HMKe. [[puMeHeHNe MaHeBpa ke MaHeBpa PeKpPyTMeHTa X0Tb U CHMXaJI0 4acTo-
Ty TMIIOKCEMUH, IPUBOJUJIO K YBEJUYEHUIO YacTOTbl TUIIOTEH3UH B IpyIllle C HU3KOH
TTIT (o He B rpynne Boicokoit TTIT) (Tabauna 1).

Kak nokasa/u pesysbTaThl HCCIeJ0BAaHMS, OKCUTeHalUs Oblla CTATUCTUYECKH 3HA-
yumo Bblie B rpynnax ¢ PEEP 10 u PEEP 10+PM. (Ta6suna 2). Takxe 6MoMexaHUYecKue
CBOWMCTBA JIETKUX Y/Iy4IlIanuchk ¢ yBenndeHueM PEEP u nocie npumenenuss MOJL.

OCHOBHBIM BBIBOJIOM Hallel paboTbl MOXKHO CYUTATh TOT GaKT, YTO NpUMeHEHHe
PEEP kak B 5, Tak 4 B 10 cM BOJ.CT. He BbI3bIBaeT yBeJUUEeHHE YaCTOThl TeMOJMHAMU-
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Tabnuua 1. XapakTepucTuka KpUTUYECKUX UHLUAEHTOB

fpynna 1 fpynna 2
fpynna Huskasa TTIT (MMNA<34 cek) Cpepnsasa TTIT (MMA>34 cek)
Moarpynna PEEP 5 PEEP 10 PEEP+MONT  PEEP 5 PEEP 10  PEEP+MON
leMooMHaMuyeckne 50 32 41 1 12 12
(60%) (64%) (82%)2,3 (22%)2,3 (24%) (24%)
MMnoTeH3us 20 (40%) 21 (42%)1 (5269‘;)) (2,2%) 6 (12%) 4 (8%)
MMnepTeHsus 3 (6%) 3 (6%) 1(2%) 2 (1,7%) 2 (4%) 2 (4%)
Aputmus 2 (4%) 3 (6%) 7 (14%) 2 3 (6%) 3 (6%)
Bpaaukapaus 5 (10%) 5 (10%) 6 (0,8%) 2 (1,7%) 3 (6%) 3 (6%)
PecnupatopHele 18*(36%) 9" (18%) 3 (6%) (38;32’3 13(26%) 9 (18%)
MMnokcemus 9" (18%) 4 (8%) 1(2%) 11 (22%) 6 (12%) 4 (8%)
[MnepkanHus 8 (16%) (15%) 2 (4%)2,3 8 (16%) (126%) 4 (8%)
MpoaneHHas MBI 1(2%) - - - 1(2%) 1(2%)
* - p<0,05 Mexxay noarpynmnamu
Ta6nuua 2. IluHaMuka OKCUreHauuu 1 NoAaTAMBOCTU NIEerKUX
fpynna 1 fpynna 2
Huskasa TTIT (MMA<34 cek) Cpeansasa TTIT (MMA>34 cek)
PEEP PEEP
Mapametp 3tan PEEP5 PEEP10 10+MOJ1 PEEP5 PEEP10 10+MON
PO,/Fi0,, MM Lo vHtybaumn 312 311 (44) 287 (44) 307 318 (46) 306 (46)
pT.CT. (44) (46)
Mepen, 316 339"#  336# (45) 316 348"#  345# (43)
3kcTybaumen (41) (57) (41) (58)
Cdin,mnxcm Boa. [lo vHTyBauum 59 (15) 64 (16) 63 (12) 69 (10) 64 (11) 62 (14)
a-1 Mepen, 72" 86 # 85*# (16) 73 (15) 84*# 82*# (19)
aKcTybauument (16) (17) (16)

* - p<0,05 o cpaBHEHUIO C UCXOAHOM BEJTUYMHOMN
# - p<0,05 no cpaBHenuto c PEEP 5

YeCKUX KPUTHUYECKUX MHLIUJEHTOB, HE3aBUCUMO OT COCTOSIHUSI pedIeKTOpPHOM pery-
JISIMU KapiuopecnupaTopHou cucteMbl. OgHako, npuMeHeHue MOJI B rpymnmne ¢ HU3-
KOM TOJIEPAaHTHOCTBIO K TPAH3UTOPHOU FMIIOKCUHU U TMIIepKallHUU BbI3bIBaeT YBeJIU-
YeHHUe 4aCTOThl FeMOJMHAMUYEeCKUX MHIIU/IEHTOB, B IEPBYIO o4yepe/ib — TUIIOTEH3HUH U
apUTMHUHU.

OTMeuyeHHbIE HAMHU U3MeHEHUS] OKCUTeHAI[MHU U GMOMeXaHUYeCKUX CBOUCTB pecnu-
PaTOpPHOM CHUCTEMbI COOTHOCSATCS C pe3y/bTaTaMHu JPyryux UccaefoBaTeseld, HabJo-
JaBILIMX YBeJHYeHHe NOAAT/IMBOCTH JIETKUX U CHUXKEHHUEe CONIPOTHUBJIEHUS [JibIXaTesb-
HBIX Iy TEH, a TaKXe yBeandenre oTHomenus Pa0,/FiO, B oTeeT Ha yBesindenne PEEP
u nposefeHre MOJI. [lony4eHHble pe3y/bTaThbl NOATBEPKJAAIOT MHEHHE O TOM, YTO
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MpU OTlepansaxX Ha BepXHEM 3TaxKe OproirHoH nmosiocty PEEP 5 cM BoJI. CT. MOXKeT 6bITh
HeZ0CTaTO4YHO JJI NOAAEePKaHUA JIETKUX OTKPbITBIMH, IOCKOJIbKY TOJIBKO 10 cM Bof,.
CT. IO3BOJISIIOT BEPHYTb QPYHKIMOHAJbHYIO OCTATOUYHYI0 eMKOCTb K ZJ00IIepalluOHHbBIM
3HauyeHusM [11]. [Ipumenenue MOJI Takke 3aKOHOMEPHO CHHMXKAJIO YACTOTY pecrnupa-
TOPHBIX MHIMJEHTOB, 3Ta 3aKOHOMEPHOCTb OTMeYeHa PAZOM aBTOPOM, U3y4aBIIHX
BJIUSIHUE NPOTEKTUBHON BEHTU/ISILIMM Ha GMOMEXaHUKY JbIXaHUs B a6 OMUHAIbHOMN
xupypruu. TakuM o6pa3oM, ¢ TOUKU 3peHUs: pecnupaTopHoi cucteMsl, PEEP 10 cm.
BOJ,. CT. B coueTaHuu ¢ MOJI 06.J1a/jaeT NpeuMyLeCTBOM.

TeM He MeHee, BJIMsHNE YBeJIMYeHUA AaBJeHUS B [ibIXaTeJbHbIX IyTAX Ha FeMOJHU-
HaMUKy MOXeT OrpaHU4YMBaTh IPUMEHEeHHe YKa3aHHOW CcTpaTeruud. Yactora KpUTHU-
YeCKUX UHLU/IEHTOB B abJJOMUHa/JIbHON XUPYPrUK MO-IPEKHEMY OCTAeTCsl BbICOKOU
[12], uTo moaTBepxAaeT U Hama pabora. OHAKO, KaK MOKA3bIBAET aHAJIU3 JJAHHBIX,
YacTOTA UX 3aBUCUT B TOM YHCJIe OT QPYHKIMOHAJBbHOTO COCTOSIHUS KapAuopecnupa-
TopHOU cucteMbl. Tak, npuMeHenue PEEP 10 cM Boa. cT. u MOJI y nauiueHTOB €O cpej-
Hel TOJIEPAaHTHOCTbBIO K TPAH3UTOPHOU TMIIOKCUM M TUIIepPKAllHUU He IPUBEJIO K yBe-
JINYEHUI0 TeMOJMHAMHUYeCKUX UHLUJEHTOB, YTO OATBEPXK/aeT AaHHble 0 6e3omnac-
HocTtH nomarosoro MOJI [13]. B rpymiie ke mallMEHTOB C HU3KOH TOJIEPAHTHOCTbHIO MbI
HabJ0/ja1d yBeJWYeHHe YaCTOThl TUIIOTEH3UH U apUTMUU. BiiMsaHNe BEHTU/ISALMY C
MOJIOKUTEJIbHBIM JlaBJIeHHEeM Ha NIapaMeTpbl FreMOJWHAaMUKH B JIMTEpPAType ONMCAHO
NpoTHBOpeunBo. UccinenoBaTesn HabJI0jald KaK MOJHYI0 CTaGUJIBbHOCTD LeHTPaJIb-
HOM reMoJJMHaMUKH nocie npoBefeHuss MOJI gaxe y NoXKUbIX Jtofel [14], npu aToM
nomaroBblit MOJI pekoMeH/iyeTcsl K MPUMEHEHHUIO ¥ MOXUJbIX ManueHToB [15]. Oa-
HaKO0, COXpaHeHHe CTAGUJIbHOCTH CepJedYHO-COCYJUCTON CUCTEMbl IPHU MPHUJIOKEHUU
3HAQYUTEJBHOTO YPOBHA MOJIOXKUTEJbHOTO JAAaBJEHUSA B JbIXaTeJbHBIX MyTAX 3aBUCUT
He TOJIBKO OT er0 YPOBHS, HO U OT TOT0, B KAKOM QYHKIIMOHAJIbHOM COCTOSIHUHM HaXo-
JUTCS KapAuopecnupaTopHas cucteMa. PyHaMeHTaIbHBIE HCCIeL0BaHUS [T0Ka3aly,
YTO NPUJIOKeHHe AaBjeHUs B 20 ¢M BOJ,. CT. XOTS U BbI3bIBAE€T 3HAYUTEJIbHOE CHUXKe-
HUe CH, He oka3bIBaeT NpHU 3TOM CYLEeCTBEHHOTO BJIMAHUSA HA apTepUaJbHOe JaBJie-
HUe, BCIeicTBUE KoMneHcaTopHoro yBesanyeHus OIICC [10]. OgHako, 3TOT MexaHU3M,
KaK M0Ka3bIBAlOT 3KCIIepUMEHTaIbHble MO/JeH, QYHKIMOHUPYET TOJIbKO B yCJOBU-
SIX COXPAaHHOCTU HelpopedeKTOPHON pery/asiiuu KapAuopecnupaTOpHON CUCTEMBI,
HOPMaJIbHOM YyBCTBUTEJbHOCTH Nepudepudeckoro xemopedJiekca U apTepruajbHO-
ro 6apopedsiekca. Koraa xe 3Ta perysiys HapylleHa, HaOI0[aeTcsd KPUTHIECKOe
najfieHne reMoZJMHaMHUKU B OTBeT HAa BEHTUJIALMIO C TOJIOKUTEJbHBIM JaBJeHUEeM
[16]. U3MeHeHUsA MapaMeTpPOB LeHTPaJbHOU reMofiJMHaMUKH Npu npoBeaeHnn MOJI
y GOJIBHBIX C HU3KOM TOJIEPAaHTHOCTbIO K TPAH3UTOPHOU I'MIIOKCUM U TUIEPKANHUU
B HallleM HCCJIeIOBaHUU OTPaXKaJIu HECTIOCOGHOCTb KapAUOPeCIIUPATOPHON CUCTEMBI
KOMIIEHCUPOBATh CHWXXEHHE CepJieYHOro BbIGpoca H3MeHeHHeM IepudepudecKoro
COCYZIUCTOTO CONPOTUBJIEHUS, UTO U IIPUBEJIO K HAbJII0/IlaeMOMY yBeJIUYEeHHUI0 YaCTOThI
reMoJMHaMH4YeCKUX UHIUIeHTOB.

3ak/nioueHMe. Y nanMeHTOB C HU3KOU TOJIEPAaHTHOCTBIO K TPAH3UTOPHOMN T'MIIOKCUU
Y TUNepKaNHUU (AJUTEJbHOCTBIO P0G C 3a/iePXKKOM bIXaHUsA 34 ceKyHJ U MeHee)
NpUMeHeHHe MaHeBpa OTKPBITHSA JIETKUX CBA3aHO C PUCKOM reMOJAMHAMUYEeCKHUX UHIIU-
JleHTOB. [I[puMeHeHHe cTpaTeruu NpoTEKTUBHOM BEHTUJIALMU Y TALMEHTOB CO CpeJiHel
TOJIEPAHTHOCTBIO K TPAH3UTOPHOM 'MIIOKCUU U TUIIepKAaHUH (AJUTEJbHOCTBIO POObI
C 3a/JIep>KKOM ibIxaHUs 60Jiee 34 ceKyH/) siBysieTcsl 6e30MmacHbIM U 3¢ GEeKTUBHBIM METO-
JIOM CHM>KEeHUsI YaCTOThI peCIUPaTOPHBIX KPUTUYECKUX MHIM/IEHTOB.
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TEXHIKWU 3 YHUKHEHHSA CTUMYNALII OBTYPATOPHOIO HEPBA MPU
TPAHCYPETPAJIbHIN PE3EKLLITI MYXJIMH CEYOBOIO MIXYPA
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TEXHUKU NPEOOTBPALLEHNA CTUMYNALUN OBTYPATOPHOIO HEPBA
NPU TPAHCYPETPAJIbHOM PE3EKLMM ONMYXOJIEM MOYEBOIO NMY3bIPA

bacenko WU.J1., Cycnos A.C., O6bewwmk O.K., Bonoauues A.C.

B HmxenpuBeEHHON CTaTbe M3JI0)KeHbl TEXHUKH NPEBEHTHBHOM Tepanuu Tak
Ha3bIBAEMOTO «THKA 0GTYypaTOPHOrO HEPBa», BOBHUKHOBEHHE KOTOPOTO B CBOIO
oyepesib NPUBOAUT K Nepdopaniy CTEHKHM MOYEBOI'O My3bIpsi B HHTpaoneparu-
OHHOM Ilepuo/ie BO BpeMsl TPaHCypeTpaJbHOM pe3eKL MU 0NyXoJeil MoyeBOro my-
3bIps. 0co60e BHUMaHUE y/eJeHO aHeCTe3WO0/I0TMYeCKUM TeEXHUKAM, B YaCTHOCTH
6s10kajie 3anuparesnbHoro Hepsa (b3H), ¥ pa3BUTHIO 3TOH TEXHUKH C MOMEHTA
nepBoro onucaHus G. Labat (1922 r.) n0 Hamux JHeH; NpUBeAEeHbl AJITOPUTMBbI
npoBesenuda b3H asa cnenuasncToB KJIUMHUK Pa3sHOrO YPOBHSA MaTepUabHOrO
obecrnieyeHUs; MPOJAEMOHCTPUPOBAaHA COHOAHATOMHUS 30HBbI 6JIOKAJbl BO BpeMs
npoBeZieHUs AucTaabHbIX TexHUK b3H nog Y3-naBuranuen.

KiioueBble c/I0Ba: 3aMpaTe/IbHbIA HEPB, yPOJIOTHsl, aHECTE3HOJIOTHs], 6JI0Kaza
3aMupaTe/bHOr0 HEPBA, PErHOHa/bHAs aHeCTe3us, THK 06TYPaTOPHOTrO HepBa,
npoduIaKTHKa epdpopaliii MOYeBOro My3bIpsi, OHKOJIOTHsI.
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TECHNIQUES FOR PREVENTION OF OBTURATOR NERVE STIMULATION IN
CASE OF TRANSURETHERAL RESECTION OF BLADDER TUMORS

Basenko I., Suslov 0., Obieshchyk D., Volodychev D.

The following article outlines the preventive therapy techniques for the so-called
“obturatory jerk”, the occurrence of which usually leads to perforation of the
bladder wall during the intraoperative period of transurethral resection of bladder
tumors. Particular attention is paid to anesthesiological techniques, mostly - the
obturator nerve blockade (ONB), and the development of this technique from
the first presentation of G. Labat (1922) to the present day; algorithms for the
performance of ONB for specialists in clinics with different levels of income; the
sonoanatomy of the blockade zone was demonstrated during distal ONB techniques
under ultrasound navigation.

Key words: obturator nerve, urology, anaesthesiology, obturator nerve blockade,
regional anaesthesia, obturatory jerk, prevention of bladder perforation, oncology.
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BBeaeHHs

Pak ceyoBoro mixypa (PCM) 3a/qMIIa€EThCA A0 IBOrO Yacy OAHIEI 3 aKTyaJbHUX
npo6JsieM oHKOypoJioril: 3a JaHUMU cTaTUCTUKHM, PCM 3aiiMae 6Te Micie y CTPYKTYy-
pi oHKoJioriuHUX 3axBoploBaHb (11,4 Ha 100 Tuc. HaceseHHs), 3T€e Micle cepef ypo-
JioriyHoi Ta 2re (BignosigHo 50-72%) cepes oHkoypoJioriyHoi naTtosiorii. 3axBopio-
BaHICTb 40JIOBIYOTO HaceJleHHS NMePeBULIYIOTh TaKy y *KiHOK Makke B 7 pasiB [1, 2].
BinbuicTb HOBOyTBOpeHb ceyoBoro Mixypa (60-70%) HasnexaTh ;0 TOBEPXHEBUX [2].
[li nyX/IMHU CXWUJIBHI 10 pelUJUBYBaHHA Ta nporpecyBaHHs B 10- 20% BuUNazkiB y
iHBa3uBHi 3 HeraTUBHUM nporxHosoM [2]. [Ipu noBepxHeBomy PCM MeTozsoM BUGODY
€ TYP, npu iHBa3UBHOMY — IJUCTEKTOMifl 3 pi3HUMU MeToaMHU JepuBalil cevi. TYP y
[[bOMY BUIIa/IKy Ma€ CBOi YCKJIa/JHEHHS, O/iHe 3 HalcepHo3HiuX — nepdoparis CTiH-
KH{ CEe4YOBOTO MiXypa MeT/Iel0 Pe3eKTOCKONa; 1ie 36i/bIIye pu3suk BUHUKHeHHS TYPII-
CHUH/IpOMY, @ TaKOX MOXKe IOTipLIMTH OHKOJIOri4Hi pe3ysbTaTd [3] Yyepe3 HENOBHY
peseKlilo, HEMOXJIMBICTb BBeJleHHA XiMioTepaneBTUYHUX MpenaparTiB y NOPOXKHUHY
Mixypa Ta MOXJIMBICTh AucceMiHalil kKaIiTHH nyxjauHu. [lepdopanis ceqoBoro Mixypa
TaKOXX MOXKe CIIPUYMHUTH HEOOXiIHICTD JlanapoToMii, 361bLIYyI0YM CMEPTHICTh cepef
nauieHTiB. HalinommupenimuMm MicieM nepdopauii npotsarom TYP a5 nyxavH Ha nii
JinsHLi € 6iyHa cTiHKa ceyoBoro Mixypa [4]. EnekTpruyHa cTUMYASLis CyCiHbOTO 06-
TYpaTOPHOTro HepBa MiJi Yac eJleKTpope3eKLii Myx/JMHU 6i4HOI CTIHKU MOXKe pU3Bec-
TH 10 IOTY>KHOI'0 CIla3My aJlyKTopa HOT'H, BiJoMOro siK «Tik 06TypaTOPHOT0 HepBa»
(TOH). TOH mig yac TYP 3HauHO miJiBUINYyE pU3UK BUHUKHEHHS nepdopaliii ceuoBoro
Mixypa.

MiniMmyMm aHaToMii

O6TypaTopHuUl (3aTy/IbHUI) HEPB - Lie 3MilllaHUM HEPB 3 PyXOBUMH Ta CEHCOPHHU-
MU BOJIOKHaMH. BiH yTBOpeHU NepBUHHUMHU NepeiHIMU rikaMu cerMeHTiB L2, L3 Ta
nopuiero L4 3 nonepekoBoro cnyieTiHHA. lle BeJIMKUI HePB, AKUM CIyCKAETbCA BEPTHU-
KaJIbHO y TOBILi M. PSoas major, nepuI Hi>k BUWTH 3 BHYTPilIHbOT Me>i M's13a B )KUBOTI.
[ToTiM BiH NPOXOAUTH Pa30M 3 NONEPEKOBO-KPHUKOBHUM CTOBOYPOM, BXOAUTD V Ta3 Ha
piBHi kpmxKOBO-KJIy60BOTO cyrio6a (L5) mig 3arasbHOI0 KJIy60BOIO apTepi€lo i BeHoIo,
i npoxoauTh ciepeny/6iuHo A0 cedoBoy. Ha iboMy piBHi BiH po3mileHui 6,1M3bKO 10
CTIHKM Ce4yOBOr0o Mixypa Ha Moro HMXHiN/6i4yHii YacTUHI, Ta HOTIM PO3TAIIOBYETHCS
criepeZly [10 3aTy/JIbHUX CYAWH Y BEpPXHil 4YacTHUHI 3aTy/JIbHOr0 OTBOPY. BiH BUXOAUTB 3
MaJIoro Ta3a HWXK4e BepXHbOI I'JIKH JI0OOKOBOI KiCTKH, TPOXO/AYHY Yepes 3aTyIbHUH Ka-
HaJl iepe/i BXOA0M B aJilYKTOPHY AiIAHKY cTerHa [4]. Ha nupomy Bifpisky HepB noziis-
€TbCS Ha NlepeiHIo i 3aAH10 risiku. Touka nofiny Bapitoe, i 3a JaHUMU OFHOTO 3 aTaHa-
TOMIYHHUX JOCJIIPKeHb po3TallloBaHa BHYTPIlIHbOTa30B0 y 23% BUNA/KIB, BcepeHHI
3aTy/JIbHOTO KaHaly — y 52%, Ha cterHi - y 25% [5]. ¥ cBoeMy BHYTpilllHbOTa30BOMY
XOJli, HepB BiJJOKpeMJIEHUH Bifi cTerHOBOro HepBa iJliorncoacHUM M’'sI30M Ta KJ1y60BOO
dacuiero. Ha niéi ginsuni BiH iHHepBYye napieTanbHy oyepeBUHY 6i4HOI CTIHKH Ta3y Ta
pO3rasyKy€eThCsl Ha TiJIKK 10 30BHIIIHBOI0 3aTYJILHOT0 M’SI3y Ta KYJ/IbLIOBOTO CYyIJI06Y.
[lepeaniii BiiAin HepBa BXOAUTH 10 Me/[ia/IbHOIO KOMIIAPTMEHTY CTerHa i Biggae riu-
KH, Kl IHHepBYIOTb KOPOTKUM NPUBIAHUN M3, JOBIUM NPUBIJHUMN M'513, TOHKUH M's13,
a TaKOX Yy T/IMBI TJIKM 10 IIKIpH cepeHbOI YaCTUHU MeZiaIbHOl AIIAHKYU CTerHa. 3a-
JUHS MTOPIisl MPOXOJUTh KpPi3b TOBIIY 30BHILIHBOI0 3aTYJIbHOI0 M’S3y Ta iHHEPBYIOTh
SIK 30BHILIHIN 3aTy/JIbHUN M’A13, TaK | BeJIMKUM NPUBIAHUN M'A3.
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SIKi TexHiKM 3a110GiraHHIO «TIKy 06GTypaTOPHOT0 HepBa» Hapa3i iCHy1I0Tb?

Xipypeiuni memoduku

3MeHIleHHA Halpyry AlaTepMidyHOro CTpyMy, 110 BUKOPUCTOBYETHCA IiJ 4ac pe-
3ekuii, 3HmxKye pusuk TOH. [llupoko po3noBcrojKeHe TBepKEHHA NpPO Te, L0 BU-
KOpUCTaHHA 6inoJsisipHOi AiaTepMii npusBoAUTH A0 3HMKeHHA pusuky TOH. OpHak
JOCJIi/PKEHHSI IEMOHCTPYIOTh CYIlepedwMBICTh /0Ka3iB I0A0 mepeBard GimoJsspHOl
JiatepMil Hag MoHomoJIsspHOM. Bolat et al. [6] npojieMoHCcTpyBaB, 1110 BUKOPUCTAHHSA
6inmosisipHoOi AiaTepMii Masio 3Ha4HO HUk4Y yacTtoTy TOH Ta nepdopanii ceyoBoro Mi-
xypa. Xishuang et al. [7] y cBoili po60Ti TakoX Bijo6pa3uB HMKUKUH piBEHB YCKJIaJHEHD
(v T.u. TOH Ta nepdopatii cedoBoro mMixypa) npu 3actocyBaHHi 6inossipHoi AiaTepmii
y NOpiBHSAHHI 3 BUKOPUCTAHHSIM MOHOMNOJIAPHOI JiaTepMil. MaciiTabHe IMOHCbKE [J10-
caipkeHHs, mo 6ysno npoBeaeHe Sugihara et al. [8], mpoaeMoHcTpyBaJio, 0 pe3eKiii
3 BUKOPHUCTAHHAM GiMoJIsIpHOI TEXHIKM pUTAaMaHHA CYTTEBO HMXKYa YaCTOTA TSKKUX
TpaBM Ce4OBOT0 MiXypa Ha IPOTHUBAry MOHOIOJIAPHIN pe3ekuii.

OpHak AOCIiKeHHs iHIIMX aBTOPiB He CBiJ4aTh HA KOPUCTh MOAIOHUX pe3yJbTa-
TiB: HEIOIaBHi A0C/iPKeHHS ]eMOHCTPYIOTh eKBiBaJlIeHTHY epeKTUBHICTh Ta Ge3me-
Ky PY 3aCTOCYBaHHI 6inosispHOi Ta MOHONoOJIsIpHOI AjaTepmii [9, 10].

Ozer etal. [11] BUSIBUB CTAaTUCTUYHO JJOCTOBipHY Pi3HHUI{}0 IPU YACTOTi BUHUKHEH-
HA 3aTy/JbHOro pedJiekcy Ta nepdopanii cedoBoro mixypa. Ha Biaminy Bij Bulesra-
JlaHUX JOCJiKeHb, 3TiTHO KOT0 JOCTiKeHHSIM YacTOTa YCKJIaAHEeHb OyJia BULA IPU
3acTocyBaHHi 6inoJisipHoi fiaTepmil. ['inoTe3a aBTOpiB MOB’sI3ye€ Iie ABUIIE 3 BUILOIO
TeMIlepaTypolo pe3eKilHOI MeTsi nifyac BUKOpUCTaHHi 6inossipHol AiaTepmii, 1o B
CBOIO Yepry NpU3BOAUTD [J10 3011bLIIEHHAPU3UKY TSKKHUX YCKIaHEHb.

Po3fyBaHHS cedyoBoro Mixypa uie 6Gijblie HaGIMXKae HOro JlaTepajbHy CTIHKY 10
30HU pO3MillleHHA 3aTyJIbHOT'O HepBa; TAKUM YWUHOM, YHUKAaHHA [lepepo3AyBaHHA Mi-
Xypa 3HWKYE PU3UK CTUMYJIALII BULe3a3Ha4eHOl CTPYKTypH. He3uncieHHa KiIbKICTh
iHIIMX MEeTOAMK TAaKOX ONUCAHI y JIiTepaTypi, Taki ik pe3eKIisi NyX/JAUHU 6i/bII TOHKU-
MM LIapaMH, Jla3epHa pe3eKlisd, peBepcis NoJAAPHOCTI AiaTepMi4YHOro CTpyMy Ta 3MiHa
30HU pO3TallyBaHHS HEAKTUBHOIO eJleKTpoay [12].

AHecmesios102IYHI mexHIKU

TpaHcypeTpanbHy pe3eKLilo NyXJWUHH CE€Y0BOr0 MiXypa MOXXHA NPOBOAUTH Mif 3a-
rajibHoO0 abo perioHapHo aHecTe3ieto (HelipoakciaJbHUM 610K). [lonupeHUM € X16-
He ysBJIEHHSI BiTHOCHO TOTO, 1[0 HelpoakciaJbHUH (CUHAJBHUI) GJIOK OyAe MaTu
npurHiyyrounit BB Ha TOH. Lle He Tak. TOH Big6yzeTbcs y BifNoOBiAb HA NpsAMY
aKTHBaLil0 3aTyJILHOTO HepBa AiaTepMiceto. CiHa/IbHa aHeCTe3isd 3a/IMIIAETbCS MOIMy-
JISPHOK TEXHIKOI0, 30KpeMa 3aBJASAKH 11 3araJibHOBIJIOMil eMIipyU4Hiil Ge3meli cepen
JiTHiX nanieHTiB [13]. JocnimkeHHs cepe/| Nal[i€HTIB, IKi IepeHeCc/d TPaHCypeTpaib-
Hy pe3ekKIiio mpocTaTH (aHasoriyHa KoropTa namieHTiB 3 TUMH, 1[0 BUKJIaJeHi TYT) He
BUABUJIY KO HOI CYTTEBOI [lepeBaru ClliHaJlbHOI aHecTesil Ha/, 3arajibHOI aHeCcTe3ier
[14]. 3arasbHOBxUBaHI MeTo U AJ1s1 3MeHLIeHHA pu3ukKy TOH Bk/I04aroTh:

e BUKOPHCTAaHHS MiOpeJlaKCaHTiB, 1[0 3YMOBJIIOE HEOOXi/JHICTb BUKOPHUCTAHHS 3a-
rajbpHOI aHecTe3ii Ta eHAOTpaxeasbHOI iHTY6aNil /11 3a6e3MedyeHHs MPOXiAHOCTI
JUXaJbHUX LISAXIB;

e ceJIeKTUBHA 6J10Ka/ja 3aTyJIbHOTO HEPBa.

BukopucTaHHA MiopeJlaKCaHTIiB

HelipoM’'sizoBoi 6J10KaZj MOKHA JJOCATHYTH LJIIXOM BUKOPUCTAHHS HeZleNosIpu-
3yI04HX a60 JenoJisipu3yoyux MiopesakcaHTiB. O6U/BI i TEXHIKM BUMAararTh 3arajib-
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Hol aHecTe3ii. EH/joTpaxeasbHa iHTy0alis 03BOJISE ¥ 1IbOMY BUNAZKy 3a6e3Me4YnTH
LITYYHY BEHTUJIALIIO JIeTeHb 3 TO3UTUBHUM TUCKOM Ta 3aXUCT JUXaJIbHUX LIJIAXIB BiJ
acnipanil LIJIyHKOBOI'O BMICTY.

Jenoaspusyoui miopeaakcaHmu

Cesur et al. y cBoix po6oTax MpoeMOHCTPYBa/IH JjaHi 8-pidyHoro JocBigy po6oyoi
rpynu 1mwono npodisaktuku TOH nmpu TpaHcypeTpasibHil pe3ekuii Myx/JUH Ce40BOT0O
Mixypa 3a J0NOMOro0 BBeJIeHHSI CYKIIMHINIXO/iHY 6e3mocepeHbO Mepe/ pe3eKIli€n
HoBoyTBopeHHs [15]. XKozeH 3 56 maijienTiB He npogeMoHcTpyBaB siBull, TOH. OxHak,
BapTO 3a3HAYMTH: yCi 3 LIUX NALlieHTiB NOTpebyBa/u 3arajbHoi aHecTesil 3 [IIBJI.

Hedenossipusytoui miopesaakcaHmu

MexaHi3M fil npenapaTiB y KOHTEKCTI TeMH CYTTEBO He BiJIpi3HAETHCA BiJ] TAKOro
y AenoJisipu3yrouux areHTiB. CepeJ; HeJeno/IIpU3YIOUMX areHTiB YacTille 3a BCe BU-
KOPHUCTOBYIOTbCA aTPaKypiyM, POKYPOHil Ta BEKYpOHIH.

Bsiokaaa 3atyisHoro Hepsa (B3H)

s ceneKTUBHOI 6/10Ka/iU 3aTYJILHOI'O HEPBA ONKMcaHi pisHOMaHiTHI TexHikH. OcHO-
BHHMH IOKA3aHHSAMHU JJIs BUKOHAHHSA JaHOI MaHiny/Anii € 60poTh6a 3 60JIbOBUM CHH-
JIpOMOM B J/ISIHLII CTETrHa, Tepanis cra3My NpUBiAHOro M3y CTerHa oB’s1I3aHOTO 3 reMi-
a6o maparnJieri€ro, Ta BAKOHAHHS il IK KOMIIOHEHTY aHeCTe310JI0TiYHOro 3abe3neyeHHs
ypasi opToneuYHUX onepariiii (HampuKJIaJ, IpPU apTPOILIACTIl KOJIIHHOTO CyT/106a).

Briepuie onvcana Jlabatom y 1922 poui [16], ksiacuuHa B3H npoBoguiack 3a me-
TOJI0OM napecTe3il 0 po3KBiTy TexHoJorii HelpocTuMyasLil (Hapa3i HaBiTh npu BU-
KOPUCTaHHI KJACUYHOTO AocTymy 3a JIabaToM MOLIYK 3aTy/IbHOTO HepBa NPOBOAUTD-
sl 3a JONIOMOT 010 HelpocTUuMysLii, cuia ctpyMmy 1.5-3 MA; HaGIMKEHHS — [IPU CUJT
ctpymy 0.3-0.5 MA; esleKTpoA BCTAHOBJIEHUH Ha M 5131, 1110 TPUBOAUTH cTerHO). [lif yac
BHUKOHAHHA 1[I€] METOAUKHU NALLIEHT 3HAaXOAUTbCA Y ITOJIOKEHHI Ha CIIMHI 3 BiZjBEJ€HOI0
Ha 30° incisnaTepasbHOX0 HOrow. BBeleHHA TOJIKM NPOBOAUTBLCA NeplneHJUKYIAPHO
wkipi y Touui, mo posmimieHa Ha 1.5 cM saatepanbHime Ta 1.5 cM KaygasabHile Bij
JIo6KoBOro rop6uka. KiacuuHuit nigxig Bk/IOYae y ce6e TP NMOCTiZOBHUX MaHEBpU
TOJIKOIO NiC/I BCTAHOBJIEHHS ii y BEepXHIM 4aCTHUHI 3aTYy/JBHOTO OTBOPY Jello Mefi-
aJIbHO, caMe y MicLi IpOXOpKeHHS 3aTy/IbHOr0 HepBa. Clo4YaTKy roJika NpoCyBa€EThCA
0 BCTAaHOBJIEHHS KOHTAaKTy 3
HWDKHBOK MeXeH BEpXHbOI Tij-
KM JIOOKOBOI KiCTKHU; Mic/is KOH-
TaKTy, TOJIKY Jel0 NiATATYIOTb
Ta NMPOCYBalTh B3J0BX JIOOKA;
HapelluTi, TOJKY 3HOB HiATArY-
I0Tb, IlepeHalpaB/AlTb JAelio
KpaHia/IbHO Ta JlaTepa/IbHO Mif,
KyTOM 45° 1o MOMEHTY MOSIBU
CKOpOUYeHb MpHUBiAHOTO M'sI3y
crerHa [17].
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OpieHTMPK Ta Xif ronku [16]. '
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Wassef [18] onrcaB y 1993 poui iHTepagAyKTOPHY TeXHIKY. Y 11bOMy BUIIaZKy I'0JI-
Ka BBOJMTbCS 3a BepxHiM KpaeM m. adductor longus Ta cipsIMOBYETbCS JIaTepabHO, 3
He3HAaYHUM HaxWJIOM [l0BepXy Ta [03a/y, B HANPSAAMKY A0 3aTyJbHOro KaHaJsy. Helipoc-
TUMYJIALIA y [bOMY BUIIAAKY € 060B’si3k0Bot0. Pladzyk et al. [19] y cBoilt po6oTi npo-
JAEMOHCTpYBaJIM llepeBary iHTepaAAyKTOPHOI TeXHIKU NPU JIITOTOMIYHOMY I10JIOXKEH-
Hi nanienTa: 3 542 B3H edpekTBHUMU BU3HAHO 94%, pU3UK YCKIaJHEHb IIPU LIbOMY
3aJIMIIABCH HU3bKUM.

JocnifxeHHsl POZEMOHCTPYBaIM BUCOKY ePeKTHUBHICTb 060X BHIlle3a3HAYeHHUX
MiAX0AiB /151 3HHKeHHSA YacToTy BuHUKHeHHsI TOH. Y pocnimkennsax Kakinohana et al.
[20] 2002 poky 3a3Ha4Ya€ThHCH, 110 iIHTEPAJLYKTOPHA TEXHIKA JO3BOJISIE JEl0 IIBU/IIE
ineHTHiKYBaTH 3aTy/IbHUN HEPB; OZJHAK 00M/IBi TEXHIKM He MalOTh JOCTOBIpHO] cTa-
THUCTHUYHOI Pi3HHUL B aclieKTax YCHiIHOCTI, TpUBaI0CTi 6J10KaJy YH 1J1a3MOBUX PiBHIB
aHeCTeTHKa.

Khorrami et al. [21] y 2010 onucanu A0CBif 3acTOCYyBaHHSA TPaHCBe3iKalbHOTIO J10-
CTyny AJ1s1 6JI0KaAu 3aTyIbHOro HepBY v 60 nanieHTiB. [1if KOHTpoJIeM HeHpOCTUMYJIS-
TOpa, AOCAIAHUKY TPOBOAMIY BBeieHHsI 10 M1 1% po34uHy JiioKaiHy Yepe3 po6oyui
KaHaJl IUCTOCKOoMY. Y 6 BUNaiKax ieHTUiKyBaTH 3aTy/IbHUHN HePB 6Y/10 HEMOXKJ/IUBO,
Ta JiloKaiH 6yB BBeleHUH cinuM MeTogoM. He3Baxkaroun Ha npoBesieHe BTPY4YaHHS,
1 nanieHT EMOHCTPYBAB CKOPOYEHHS MPUBiJHOI'0 M’sI3y CTeTHa. 3Tri/JHO BUCHOBKY aB-
TOpiB, MicLleBa aHeCTe3id 3aTy/IbHOT'0 HepBa IiJl Yac LUCTOCKOIIIl TpaHCBe3iKaJbHUM
JloCTynoM € epeKTHBHOI METOJUKOIO 3anobiraHHa Horo cTUMysLii pu TpaHcype-
TpaJIbHIN pe3eKlil NyXJIMH Ce40BOro Mixypa.

Sharma et al. [12] nopiBussiu B3H, 10 npoBojuiacs mij cniHa/JbHOIO aHeCTe3i€r0
3 3acTocyBaHHAM Helpoctumyastopa Ta b3H TpaHcBesikaibHuM goctynoM. Humu
3Hal/leHa CTaTUCTUYHO 3HAYylla Pi3HULA MK JOCTiIKyBaHUMHU PyNaMy CTOCOBHO
BUHUKHeHHs TOH, Ta HaBejeHO BUCHOBOK 1po 6inbuy edekTuBHicTh B3H 3 BUKOpHC-
TaHHAM HEHPOCTUMYIATOPA y NOPIBHAHHI 3 TpaHCBe3iKaJbHOIO.

HemonaBHo, Choquet et al. [22] onucanu naxoBUM JOCTYN A0 3aTyJIbHOTO HEPBA.
[TanieHT po3MilleHUH Ha CIUHI 3 Jlel0 po3BeJeHUMU HoraMmu. BiamiTka Ha kKipi po-
O6UTHCA B 30HI NAX0BOI CKJIaZKU Ha CepeivHi yIBHOTO BiZpi3Ky, KOTpUM 3'€AHYE BHY-
TPilIHIO NOBEPXHIO cyxoxuJIKy m. adductor longus Ta micue mysbcauii crerHoBoi ap-
Tepil Ha MaxoBid ckJazaui. Y 30HI JaHOI BiAMITKHA BBOAMUTHLCS r0JIKA B KpaHiaJbHOMY
HanpsiIMKY IiJi KOHTpoJIeM HEHPOCTHUMYJIATOpA [0 MOsSIBU CKOpodeHb m. gracilis a6o
m. adductor longus. Ilic/i1 3HMXKEHHS CUJIM CTPYyMy Ta HiATBEp/AKeHHS BipHOro pos-
MillleHHs] TOJIKH, BBOAUTBCSA MiCLleBUN aHeCTETHK [Jis GJIOKaAHW IepefHbOI TiIKu.
Jausi roska npoBoAUTBCA IMUOIIE Ta JaTepasbHille 0 BAHUKHEHHS CKOPOYeHb m.
adductor magnus; JJOKaJIbHUHA aHECTETUK MiC/s MATBEP/XKEHHS PO3MillleHHS TOJIKU
BBOJMTBCS Y Wil 30HI AJi1s aHecTe3il 3aAHbOI TJIKM. ABTOpaMHu BifMidyeHe 3HUKEHHS
JAuckoMdopTy Ta 60J110 PU NPOBeieHHi 6JI0KY Y OPiBHAHHI 3 IHIIKMHU JJOCTYNaMH, a
TaKO0X 3HUXKEHHS KIJIBKOCTI MaJIuX YCKJIaJHEHD.

Cepist ocTaHHIX JjoC/aiKeHb NOPiBHsI/Ia TexHiKy coHorpadiyHoi ieHTHikaLii 3a-
TYJIBHOI'0 HepBa 3 HelpocTUMyIALiHUMU [23, 24]. Y3-TexHiKM MOXHA NOAITUTH Ha
JUCTaJIbHI Ta IPOKCHMMaJIbHi y 3a/1€3KHOCTI Bif, JocTymy.

JucTtanpHUR AOCTY SIBJsSIE COO00 TaKUH, IPU IKOMY ¥Y3-AaTYMK BCTAHOBJIIOETHCS
B MMaXOBiM CKJIAAII, Ta MPOBOAUTHCA 6JI0Ka/1a MepeIHbOI Ta 3aAHBOI TJIKU HepBa JIBO-
Ma iH'eKL[iIMU aHeCTeTHKa, CIPSIMOBAaHUMH Y MixkdacLialbHi MJIOIUHNA PO3MillleHHS
BMILleBKa3aHUX riJoK. [I[pokcUMaJbHUM € JOCTYTI, 3a J0ONIOMOTI0I0 SIKOTr'0 6J10Ka/ia Mpo-
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Puc. 2. Y3-aHaTomisi npu b3H
LUCTanbHWUM AocTynoM. CKOpOUeHHs!
Ha MantoHKy: ObN Ant.Br. - nepenHs
rinka 3aTtynbHoro HepBy; ObN Post.
Br. - 3apH$ rinka 3aTynbHOro HepBY;
Pectineus - m. pectineus; ALM - m.
adductor longus; ABM - m. adductor
brevis; AMM - m. adductus magnus

Anlerior

[17]. - Sk

BOJUTHCS OJHI€I0 iH'EKIIIEI0 MiCIIEeBOT0 aHeCTETHUKA ¥ MiXkdacliaIbHy MJIOMIUHY ITOMiXK
m. pectineus Ta m. obturator externus [25].

Smith et al. [26] y 2016 poui omicas koMOiHaIif0 Y3 Ta HEHPOCTUMYIATOPHOTO ITiIXOIB
1o imeHTudiKalii 3aTynpHOTO HepBa. B mono)keHHI marieHTa Ha CIUHI 3 ircizarepaibHO0
HOTOIO JICIIO BiABEJCHOIO Ta POTOBAHOIO HA30BHI, JATYHK BCTAHOBIIOETHCA Y MEIiaTbHOMY
BIJIIIJI CTETHA HIDKYE MaxoBOi 3B’s3KM Ay imeHTH(ikanii mm. adductor longus, brevis et
magnus. Tonka mixg Y3-HaBirariero mpoBOAUTECS 0 3aTYABHOTO HEPBY, IO PO3MIMICHUN Y
miomuHiI Mixk m. adductor longus et m. adductor brevis, MemianpHime 10 m. pectineus.

3akJI4eHHd

TpaHcypeTpasbHa peseKlisi NyXJWHU CEYOBOTO MiXypa € BiJHOCHO NMOLIMPEHOI0
onepalii€to cepe/; NalLi€eHTIB NOXUJIOTO BiKy. By/ib-1ka 3 MOXKJIUBOCTEN YHUKHYTH TSXK-
KHUX YCKJIaJIHEHb 3 60Ky aHecTe3il Ta TeXHiKH XipypriYyHoro BTpy4YaHHSI Ma€E OYTH BU-
KopucTaHoo. OJHUM 3 HAUTSXKUYUX YCKIaJHEHb [IPU NPOBeJleHHI TpaHCypeTpaabHOI
pe3eklii MyXJIMH Ce40BOro Mixypa € «Tik o6TyparopHoro HepBa» (TOH). 3 6oky xipyp-
IiYHUX TexXHIK [Ji 3HUKeHHHA 4acTOTU BUHUKHeHHS TOH Mox/vBe 3HMXXeHHS CUJIU
CTpyMy Ui iaTepMii, BUKOPUCTAHHS OIiMOJIAPHUX eJIEKTPOAIB 3aMiCTh MOHOMOJISIP-
HUX Ta YHUKAHHS Nepepo3TSArHEHHSI CeY0BOro MiXypa. AHecTe3ioJior Ma€ nam’sATaTu
PO MOJIMBICTb TAKOI'0 YCKJIaJHEHHA Ta IHAUBIZya/IbHO [JI KOXHOI'0 NALliEHTA OLii-
HUTH MOXJIMBICTb BUKOPUCTAHHS MiopeJsiakcanii Ta/abo 6/10Kkaix 3aTyJIbHOTO HepBa 3
MeTolo npodisakTuku TOH.
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ABTOPAM

TO AUTHORS

NPABU/IA NIATOTOBKU CTATEW A0 XKXYPHANY «KJIIHIYHA
AHECTE3I0/10r'4 TAIHTEHCUBHA TEPANIA»

1. Y xypHaui «KniHiuHa aHecTesioJ0Tisl Ta iIHTeHCHBHA Tepanisf» Ny6/iKy0TbCs TeOpeTHy-
Hi ¥ OrVISJI0Bi CTATTi, IKi BiA06paXKar0Th BAXKJIUBI JOCATHEHHS HAYKH, MiZICYMKHU 3aBeplie-
HUX OpPUTiHaJIBHUX KJIHIYHUX | eKClepUMeHTaJbHUX JOCJIiJKeHb, OCHOBHI pe3y/bTaTH
JUcepTaliliHUX po6IT 3 MeAUIMHY, a TAKOXK MaTepia/iu MeMopiaJlbHOTO XapaKTepy.

2. Jlo po3risay NpuHMaroThCcs pobJeMHi cTaTTi 3araJlbHUM 06¢AroM 0 10 cTopiHOK,
oA - 710 15 cTopiHOK, opUriHa/bHi JociaKkeHHs U iHIIi BUAM ctatel — 10 10 cTopiHOK,
KOPOTKI NOBiIOMJIEHHH — 10 2-3 CTOPIHOK.

3. He npuiiMaroTbcsl cTaTTi, sIKi Bxke 6yJ1M HaAPYKOBaHi B iHIINX BUAAHHSX 260 3apoI1o-
HOBaHi 10 my6Jikanii KiJIbKOM BUZJaHHSIM BOJIHOYAC, @ TAKOXK PO6OTH, fIKi 32 CBOEIO CyTHiC-
TIO € IEPepPOOKOI0 OMy6JIiIKOBAHUX paHillle CTaTel i He MiCTATh HOBOIO HAYKOBOI'0 MaTepi-
asly a6o HOBOT'0 HAYyKOBOT'O OCMHUCJIEHHS BXKeE BiJoMOT0 MaTepiasny.

4.Y xypHaJi IpyKylOTbCsl MaTepiaju 3a TAKUMU pyOpHUKaMU:

1) opuriHanbHi AOCaiKEHHS;

2) npo6JsieMu aHecTe3ioJ10Tii Ta iIHTEeHCUBHOI Tepartii;

3) kJaiHiYHI BUNAJKY;

4) ekcliepyuMeHTa/IbHA aHecTe3ioJoris;

5) ornsapy;

6) marepianu 3'{3/1iB, KOHTpeciB, KOHpepeHIiH;

7) npo6JjieMu MeJUYHOI OCBITH, NMiATOTOBKU Ta MePEMNirOTOBKU Ka/|piB;
8) 1oBinei.

5. CtaTTa HaJCUJIAETHCS [I0 peflaklii y JBOX NpUMipHUKaX, MiANMCAaHUX yciMa aBTOpa-
Mu. CBOIMU MiZNKMcaMu aBTOPU rapaHTYIOTh, 110 CTATTIO HAllMCAHO 3 JOTPHUMaHHAM Ipa-
BUWJI NiAATOTOBKHU cTaTel A0 XypHany «KiiHidyHa aHecTe3ioJorisa Ta iHTeHCMBHA Tepamisay,
eKCIepUMeHTAJbHI Ta KJIiHIYHI JocaikeHHs 6y BUKOHAHI BiZITOBiAHO /10 MiXKHApOAHUX
eTUYHHUX HOPM HAYKOBUX JOC/i/PKEHb, 2 TAKOX HAJlal0Th pejakliil npaBo Ha ny6Jiikaiiio
CTaTTIi y )KypHaJli, po3MillleHHs il Ta MaTepiaJsiB U040 Hel Ha caliTi xKypHay i B iHIIUX JKe-
pesnax. OkpeMo foAa€eThbCcA MifMcaHa yciMa aBpTopaMu /Jlekyapanis o0 OpUTriHaIbHOCTI
TEKCTY CTaTTi (AUB. AojaTok Jo [IpaBu).

6. CTaTTi BITYM3HAHUX aBTOPIB CYNPOBOMXKYIOTbCA HAaNpPaBJeHHAM [0 pejakiii, 3aBi-
30BaHUM MiJIMCOM KepiBHUKA Ta eYaTKOI YCTAaHOBHY, Jie BUKOHAHO PO6OTY, a TAKOXK eKC-
MepTHUM BUCHOBKOM, 1110 Z103BOJISIE BiAKPUTY myo6.1iKaliito.

7. 5lk1o y cTaTTi BUKOPUCTAHO MaTepiasiy, sIKi € iHTeJeKTyaJbHOIO BJACHICTIO KiJIbKOX
opraHisaui, ki paHiuie He ny6J/iKyBa/vcs, aBTOP Ma€ oJlep>KaTH A03BiJ Ha ix ny6Jiikanio
KO0>KHOI 3 X OpTaHi3aliil i HaziciaTyu Horo pa3oM 3i cTaTTelo.
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8. TekcT JpyKy€eTbCA Yepe3 NMiBTOpa iHTepBaJsa Ha CTaHJAPTHOMY MALIMHONMCHOMY ap-
Kywi (MpUHA MOJIB: JIBOTO, BEPXHBOTO Ta HIXKHBLOTO M0 2 CM, mpaBoro - 1 c¢M) mpud-
ToM Times New Roman (Cyr) po3mipom 14 nyHkTiB. CTOpiHKa TEKCTy NOBMHHA MiCTUTH He
6inbie 30 psAAKiB.

9. MoBa cTaTel — yKpaiHCbKa /151 BITYM3HSIHUX aBTOPIB, pocificbKka i aHIIiHChbKa — A1
aBTOpIB 3 IHIIKX KpaiH.

10. MaTepias cTaTTi Ma€ 6yTH BUKJIAAEHO 33 TAKOIO CXEMOIO:

1) ingekc YIK;

2) ininianu Ta npisBuile aBTopa (aBTOpiB);

3) Ha3Ba CcTaTTi;

4) moBHa Ha3Ba yCTAHOBH (YCTAHOB), /e BAKOHAHO po6OTY, MicTO, KpaiHa;

5) mocTraHoBKa NpoGJeMH Y 3arajJibHOMy BUI/AAI Ta ii 3B’s130K i3 BaXKJIMBHU-
MU HayKOBUMH Ta NPAKTUYHUMU 3aBJaHHIMU;

6) aHa/i3 oCTaHHIX JocaifkeHb 1 myOJsikauiif, B SKUX 3al04YaTKOBAaHO
pO3B’sI3aHHA JJaHOi IPO6JIeMHU i Ha SIKi CIUPAETHCS aBTOD;

7) BUAiZIEHHS He pPO3B’s3aHMX paHille 4YacTUH 3arajibHOI MNpOGJEeMH, SKUM
HNPUCBAYYETHCA CTATTH;

8) popmMystoBaHHS MeTH CTATTi (MOCTAaHOBKA 3aBAAaHHsA);

9) BHKJIQJ, OCHOBHOrO MaTepiasy [JOCJAiJpKeHHs 3 [OBHUM OOIDYHTYBaHHAM
OTPUMAHUX HAYKOBUX Pe3Y/IbTATIB;

10) BUCHOBKHM 3 JJAHOI'O JOCJi/IP)KeHHS i IepCIeKTUBY NMOAATbLUINX PO3PO6OK Y LIbOMY
HaInpsMi;

11) nitepaTypa;

12) nBa pe3ioMe - pociiicbkoto MoBoto o6¢csiroM 600-800 npykoBanux 3HakiB (0,45 cTo-
PiHKH) 1 aHIIiHcbKOIO 06¢csiroM a0 1200-1800 gpykoBaHux 3HakiB (1 cTopiHka) 3a
Takolo cxeMoto: ingekc YK, ininianu ta npizsuile aBTopa (aBTopiB), Ha3Ba CTATTi,
TEKCT pe3loMe, KJII04Y0Bi c/10Ba (He 6isblie m'ITH).

11. Pe3roMe Ma€ KOpOTKO NNOBTOPIOBATH CTPYKTYPY CTATTI, BK/IOYal04X BCTYII, METY Ta
3aBJlaHHs, METOJH, pe3yJIbTaTH, BUCHOBKH, KJIIOYO0BI cJoBa. IHiniasu Ta npissuine aBTopa
(aBTOpiB) MOZAIOTHCA y TpaHC/IiTepalii, Ha3Ba CTATTi — y nepekJsaZi Ha aHIiHCbKY. Kitro-
4yOBi c/10Ba ¥ iHIII TEPMiHM CTATTi MalOTh BiJIIOBiAATH 3araJbHONPUUHATUM MeJUYHUM
TepMiHaM, HaBeJleHUM y CJIOBHUKax. He cJil BAKOpHUCTOBYBATH CJIEHT | CKOPOYEHHH, AKi He
€ 3ara/IbHOBXXHBaHUMHU.

12.Y craTTax ciifi BUKOpUCTOBYBaTU MidkHapoAHy cucteMy oguHHULb Cl.

13. Pucynku (He 6inbine ABOX) i miANKCH A0 HUX BUKOHYIOTh OkpeMo. Ha 3BopoTHOMY
60111 KOXKHOT'0 PUCYHKA MPOCTHUM OJIiBLIEM CJIiJ] yKa3aTH KOro HOMep i Ha3By CTATTi, a B pasi
HeoO6XiZJHOCTi MO3HAYUTH BepX 1 HU3.

14. Tabsuui (He 6isbLIE TPHOX) CJiJA APYKYBaTH HA OKPEMUX CTOPiHKAX, BOHU MOBUHHI
MaTH HyMepalilo Ta Ha3By. Ha moJisix pyKonucy Heo6xiJHO BKa3aTH Miclie po3MilleHHs pu-
CYHKIB i Tabunub. [HpopMalis, HaBeJeHa B TabMLAX | HA pUCYHKaX, He TIOBUHHA Ay6JII0-
BaTHUCH.

15. Cniucok JiiTepaTypHUX /iXKepeJsi NOBUHEH MiCTUTH INepestiK mpalb 3a OCTaHHi 5 pokiB
iimire B OKpeMUX BUNAiKax — 61kl paHHi my6.ikarii. B opurinanbHUX po60Tax UUTYIOTh
He 6isblie 15 mpxeped, B orsgax — Ao 30. Ha KoxxHy po60Ty B CHUCKY JiTepaTypy Mae 6yTH
[MOCUJIAaHHA B TeKCTi pykonucy. JlitepaTypa y CIMCKY PO3MILyETbCA 3TiAHO 3 MOPALKOM
MOCUJIAHb Ha Hel y TEKCTi CTaTTi, fKi M0JJal0Th ¥ KBaJ[paTHUX JIy’KKax, a6o 3a andaBiToM.
A0 HaBOAATHCA POGOTH JIMIlIE OJHOTO aBTOPA, BOHU PO3MIILYIOThCS 32 XPOHOJIOTIYHUM
nopsiikoM. /lo CUCKY JiTepaTypHUX JKepeJsl He CJ1iJ, BKJIYaTH pobOoTH, SKi lie He HaJ-
pYKOBaHi.
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16. CnHUCOK NOAAETHCA y ABOX NPUMIpPHHUKAX AJIS1 KOXKHOTO €K3eMIJIsIpa CTaTTi, AKi Apy-
KYIOTbCSI OKpeMO OAMH Bix ogHoro. [lepunii npuMipHUK 0POpMISETLCS BiJIIOBIJHO 10
JCTY I'OCT 83G2:2G15. [lpyruii — MOBHICTIO MOBTOPIOE NMEPILNH, ajie JaTUHULEI0 33 HUX-
YyeHaBeJJeHUMH CXEMaMU.

JisA cTarei:

Author A.A., Author B.B., Author C.C. Title of article. Title of Journal 2GG5; 5 (129): 49-
53. IIpi3BuILa aBTOPIB Ta HAa3Ba KYpPHaJIy OAI0ThCS JJATUHUIEIO Y TpaHCaiTepalii, Ha3Ba
CTaTTi - y nepekJiazi Ha aHIJIIKCHKY.

Jnis maTepiasiB KoHpepeHLii:

Riabinina A.A., Usol'tseva N.V. Surface Tension and Lyotropic Mesomorphism in Systems
Consisting of Nonionogenic Surfactant and Water, Liotropnye zhidkie kristally i nanomateri-
aly: sbornik statei VIl Mezhdunarodnoi nauchnoi konferentsii (Lyotropic Liquid Crystals and
Nanomaterials: Proceedings of the Seventh International Conference), Ivanovo: Ivanovskii
Gos. Univ,, 2GG9, p. 73-75.

[Ipi3BuIIa aBTOPiB M0JAIOTHCA Y TPaHCAiITepallil, Ha3Ba nparii - y nepekJja/i Ha aHIVIii-
cbKy. [0/10BHe B onucax KoHepeHLil - Ha3Ba KoHdepeHIil MOBOIO opuriHany (MoJaeThCs
y TpaHcaiTepalii, aKiio HeMae ii aHIiCcbKOT Ha3BH), BUJISIETHCS KYPCUBOM. Y 1y»KKaXx Ha-
BOAUTLCS NepeK/IaJ, HA3BU Ha aHIVIiMcbKy. BuxiaHi faHi (Micue npoBeseHHs KoHepeHIi,
Miclle BUZJaHHS, PiK, CTOPiHKH) — aHIVIIHCHKOIO.

J1s1 MoHorpagii Ta iIHIIUX KHIKOK:

Nenashev M.F. Posledneepravitel’stvo SSSR [Last government of the USSR]. Moscow,
KromPubl,, 1993. 221 p.

[Ipi3BUILa aBTOPIB NOAAIOTHCA ¥ TpaHCIiTepalii, Ha3Ba KHMXXKU — KYPCUBOM y TPaHCJIi-
Tepauii 3 epek/aZ0oM Ha aHIJIIKCbKY y KBaZlpaTHUX Ay»Kax. Miclie BUZjaHHS, pik BUJJaHHS,
3araJsibHa KiJIbKiCTh CTOPiHOK — aHIVIIMIChbKOI0, Ha3Ba BUIABHUITBA — ¥ TPAaHCAiTepariil.

3ayBa)Ky€MO: y CIIMCKY JIATUHHLEI0 NOTPIOHO BKAa3yBaTH BCiX aBTOPIB JiTEPATypHOrO
JhKepeJia, Ha sike nocusaetech. HasBy mxepesa (kypHaJi, KOoHpepeHLisi, KHUIa) 3aBX/1 BU-
JIIAI0Th KYPCUBOM.

JloTprMaHHS IIUX IpaBuJI 3a6e31e4UTb KOpeKTHe BiJJo6pakeHHS LUTOBAHUX JpKepesl y
nepeBaXkHi# GinbIIoCTi pedpepaTUBHUX HAYKOMETPHUYHUX 06a3 JAHHUX.

17. CkopoveHHs CIiB i cJI0OBOCIONYYeHb NMOAAIThCA BianoBiano fo ACTY 3582-97 i
['OCT 7.12-93.

18. [lo cTaTTi Ha OKPEMOMY apKylli MOBOI OpPUTiHa/y ¥ aHIVIIHCBKOIO JOJAI0ThCA BifJj0-
MOCTi PO aBTOPIB, sIKi MiCTATb: BUeHe 3BaHHS, HAYKOBUH CTYIiHb, NPi3BUIlE, iM'd Ta 1O
6aTbKoBi (MOBHICTI0), MicIe po6OTH i ocaAy, AKy 06iliMae aBTOD, aAApecy AJ1s1 JUCTYBAHHS,
HoMepH TesiedoHiB, GakciB Ta afpecy eJeKTPOHHOI HOLITH.

19. [lo aApyKoBaHUX MaTepia/iB, BAKOHAHUX i3 BUKOPHUCTAHHSM KOMIT' IOTEPHUX TEXHO-
JIoTil, 060B’SI3KOBO JI0AAI0THCS MaTepia/ikd KOMIT IOTEPHOT0 Habopy Ta rpadiku Ha AUCKeTi
(J1a3epHOMY AMCKY).

Tekct moxe 6yTu Takux popmaris: Word for Windows, RTF (Reach Text Format).

I'padiunnit maTepian ciif mojgaBaTu B okpeMmux ¢annax popmartiB XLS, TIFF, WMF
a6o CDR. PoszinbHa 3aaTHICTD WITpUXOBUX opuriHaniiB (rpadiku, cxemu) ¢opmaris TIFF
noBuHHa 6yTH 3GG-6GG dpi B&W, HaniBToHOBUX (doTorpadii Ta iH.) - 2GG-3GG dpi Gray
Scale (256 rpapaniii ciporo). lllupuna rpadiunux opurinasnis - 5,5,11,51 17,5 cm.

20. CraTTi migpawTbcsd HAYKOBOMY peLleH3YBaHHIO, 3a pe3yJbTaTaMU SIKOTO YXBasllo-
€ThCS pillleHHs MPO JOUiJIbHICTb My6Jikalii po6oTu. BiaxueHi craTTi He moBepTarOThCA i
MOBTOPHO He PO3T/ISAAAI0ThCS.
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3 MeTol MiABUIIEHHS BiJIIOBIJa/IbHOCTI pelleH3eHTa 3a peKOMeH/0BaHy Mpal mifj
CTaTTel0 BKa3ylTbCA MOro HAyKOBUH CTYIiHb, BY€He 3BaHH4, iHillia/lu Ta Npi3BUlle, 32 BU-
HSTKOM CTaTel, npejacraBieHux wieHamu HAH i Bijomuyux akagemiit Ykpainu.

21. Pepakuis 3au1iae 3a co6010 NpaBo peJaKIiiiHOI MPaBKU CTAaTeH, AKa He CIIOTBOPIOE
ix 3MicTy, a60 MOBEpPHEHHS CTATTi aBTOPY AJ1s1 BUIIPABJIEHHS BUsSIBJeHUX AedeKTiB. CTaTTi,
BiZjiclaHi aBTOpaM Ha BUIIpaBJIEHHS, CJAiJ, IOBEePHYTH A0 pefaKLil He ni3Hille HiX yepes
TpHU [ Hi Nicas ofepKaHHS.

22. JlaTolo HaAXOpKEHHH CTaTTi 10 )KypHaJly BBaXKAETbCA JleHb OTPUMaHHA peJlaKLi€lo
OCTaTOYHOTO BapiaHTa TEKCTY.

23. KopekTypu aBTOpaM He BUCUJIAIOThCS, MPOTE SIKIIO Iie He MopyLIye rpadika BUXOLY
YKypHaJ/ly, MOXKJIUBE HaJlaHHS NPENpPHUHTY, B IKOMY [JONyCTUMe BUIIPAaBJIEHHS JIUIIE MOMU-
JIOK Habopy i dakTaxy.

24. CtaTTi, 110 He BiANOBIAAIOTh LIUM IpaBUJIaM, He PO3MJIAAAIThHCS.

25. CrarTi gn1s my6aikanil HanpaB/asTH 3a agpecoro: Caxkuny /. C., Bys. Koctangi, 199,
KB. 6B, M. Ozeca, 65016.

26. KontaktHuii Tesiepon 063323BB53.

27. E-mail: aicjoumal@gmail.com

28. Calt aicjoumal.com.ua

PepakuiiiHa KoJieris

JopaTtok go [IpaBus niAroToBKU craTten
Jlo )KypHasy «KniniuHa aHecTe3iosoris
Ta iIHTeHCHUBHA Tepanisa»

LOEKNAPALLIA
LWOA0 OPUriHANbHOCTI TEKCTY HAYKOBOI CTATTi

fA(mu), (I.L.b. asmopa a6o asmopie - ykazylomucs 8ci agmopu Haykogoi cmammi),
Jleks1apyto(€emMo), o B CTATTi (HA38a HAYK080i cmammi) HasiBHUM € OpUTiHAJIbHUM TEKCT,
OTPUMaHUH y pe3y/bTaTi BJACHUX JOCAI[KeHb (KJAIHIYHHUX CIOCTEPeXeHb), 8idcymHI He-
KOpPEeKTHI UTYyBaHHS, 3all03UYeHHS IHIIOro TEeKCTY, BiioMocTi, nepefbadeHi cT. 32 Ta 69
3akoHy Ykpainu «IIpo Buly ocBiTy».

3asaBusA0(eMO), 10 Mosi(Hallla) HayKoBa po60Ta BUKOHAaHA CaMOCTIiMHO i B Hill He Mic-
TUTbCA €JIeMEHTIB IJIariary.

Yci 3an03W4YeHHS 3 JPYKOBaHUX Ta eJIEKTPOHHUX JpKepeJl, a TaKOX i3 3aXMIlleHuX pa-
Hillle HAYKOBUX PO6IT, KAHAUJATChKUX i JOKTOPCbKUX JAMCEPTAlid MAaKOTh BiJMOBiAHI MO-
CUJIAaHHS.

A(mu) o3Haitomenuii (i) 3 YuHHUM [lo/10KEHHSIM PO BUSABJIEHHS aKaJeMiuyHOro mnJia-
riaTy, 3riiHO 3 IKMUM HasIBHICTb IJIAriaTy € NiZiCTABOIO JJIs1 BIIMOBU NPUHHSATTS HAYKOBOI
CTaTTi A0 OoNy6JiKyBaHHSI B HAYKOBOMY >KypHaJii O/leCbKOro HalioHaJbHOT0 MeJUYHOI0
yHIBEpCHUTETY.

Jara Mignuc(u)
Ipumitku: 1. Y [Jexksapauii NoBUHHI 6YTH NiJNMCH BCiX aBTOPIB HAyKOBOI CTATTi, AKi
MaloTb 6yTH 3aCBifiueHi yCTaHOBOIO, /ie BOHU NPALI0I0Th.

2. fIK110 aBTOPH CTATTI € CHiBNpaLiBHUKAMU Pi3HUX YCTAHOB, TO JleKsapaLis TIOBUHHA
Oy TH 3 KOXKHOI YCTaHOBH.
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THE MANUAL OF ARTICLE STYLE FOR “CLINICALANESTHESIOLOGY
AND INTENSIVE CARE”JOURNAL

1. “Clinical Anesthesiology and Intensive Care” Journal publishes theoretical and review
articles, which cover important achievements of science, results of completed original
clinical and experimental researches, basic results of dissertations on medicine, and also
memorial materials.
2. Problem articles with total volume of up to 10 pages, reviews - up to 15 pages, original
and other types of articles - up to 10 pages, short reports — up to 2-3 pages are submitted.
3. Articles which have been already published in other editions or were submitted for
publication to some editions at the same time, as well as the works which are a remake of
the articles published before and do not contain new scientific material or new scientific
comprehension of already known material are not submitted.
4. The following materials are published in the Journal:
1) Original research
2) Actual problems of anesthesiology and intensive care
3) Cases from practice
4) Experimental anesthesiology
5) Reviews
6) Materials of congresses
7) Problems of medical education, training and retraining
8) Anniversaries

5. An article should be submitted to editorial in two copies, signed by all the authors.
By their signatures the authors guarantee that the article meets all the requirements
of the manual of the article style for “Clinical anesthesiology and intensive care” journal,
experimental and clinical researches have been executed according to the international
ethical norms of scientific researches, and also they give the publisher a right for publication
of the article in the Journal, placing it and its materials on the Journal’s site and in other
sources. Authors also submit a Declaration on originality of the text of the scientific article,
signed by all the authors (see Addition to the Manual of Article Style).

6. The text is printed with 1.5-spacing throughout the text on a standard paper (width of
fields: on the left, above and below by 2 cm, on the right - 1 cm) in Times New Roman (Cyr)
14 points. The page of the text should contain no more than 30 lines.

7. The language of the articles is Ukrainian for home authors, Russian and English for
foreign authors.

8. The material of the article should be placed in the following order:

1) UDC index;

2) initials and the last name of the author (authors);

3) title of the article;

4) a complete name of the establishment (establishments) where the work was done,
city, country;

5) statement of a problem in general and its connection with important scientific and
practical tasks;

6) analysis of the modern researches and publications in which the given problem was
initiated and which the author is guided by;

7) pointing out the parts of general problem which were not resolved before;

8) formulation of the aim of the article (raising a task);

9) statement of the basic material with complete substantiation of obtained scientific
results;
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10) conclusions from the given research and perspectives of subsequent works in this
direction;

11) references;

12) two abstracts - in Russian up to 600-800 printing letters (0.45 page) and in English
up to 1200-1800 printing letters (1 page) after the following scheme: UDC index,
initials and the last name of author (authors), title of the article, text of the abstract,
key words (no more than five).

9. The abstract in English (all abstracts) should shortly reproduce the structure of the
article, including introduction, purpose and task, methods, results, conclusions, key words.
Initials and the last name of author (authors) are given in transliteration, the title of the
article must be translated into English. The key words and other terms of the article should
correspond to generally used medical terms cited in dictionaries. One should not use slang
and abbreviations which are not in general use.

10. The International System of Units (SI) should be used in the articles.

11. Figures (no more than two) and signatures to them are made separately. On the back
side of every figure by a lead pencil one should indicate its number and title of the articles,
and if necessary to note a top and bottom.

12. The tables (no more than three) should be placed on separate pages, be numbered and
titled. The marginal notes should indicate the place of figures and tables. The information
given in tables and figures must not be duplicated.

13. The references must contain the list of works for the last 5 years and only sometimes -
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