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an opportunity to use the information available to develop new drug-free methods of influencing physiological
conditions to prevent the development of neurodegenerative diseases diseases.
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OVERVIEW OF CONTEMPORARY METHODS OF TEMPORARY MECHANICAL

CIRCULATORY SUPPORT IN CARDIOGENIC SHOCK ASSOCIATED WITH HEART FAILURE
Danylo Halytsky Lviv National Medical University (Lviv, Ukraine)
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Cardiogenic shock (CS) is a clinical syndrome resulting from a sharp decrease in cardiac output, which leads to
hypoperfusion of vital organs and tissues. Despite the achievements of pharmacological therapy, mortality in CS re-
mains high. In this regard, the role of temporary mechanical circulatory support (TMCS) methods is increasing, which
allows for stabilising hemodynamics, ensuring adequate organ perfusion, and reducing the load on the myocardium.
Such devices can serve as a bridge to restoring heart function, provide long-term mechanical support, or facilitate
transplantation. Over the past decade, significant progress has been noted in the development of TMCS technolo-
gies, among which intraaortic balloon counterpulsation (IABP), microaxial pump systems (Impella), transseptal ven-
tricular assist devices (TandemHeart) and extracorporeal membrane oxygenation (ECMO) are the most widely used.

The purpose of this study is to examine various options for modern methods of temporary mechanical circulatory
support, to compare their availability, advantages, and disadvantages, as documented in modern literature, to opti-
mise the intensive care of patients with acute heart failure.

Bibliosemantic, comparative and systematic analysis methods were used. The results of this study are based on
data from the analysis of modern literature, as well as the results of randomised trials and meta-analyses devoted
to the study of modern methods of temporary mechanical circulatory support.

The use of MCS devices in patients with progressive heart failure unresponsive to conventional intensive care
management provides hemodynamic support and stabilization and increases patient survival. Rather than viewing
these devices as competing technologies, it is essential to understand each device individually to leverage its unique
properties in various clinical situations. Early use of MCS devices in CS is associated with better outcomes because
they mitigate the adverse effects of systemic hypoperfusion on target organs and reduce the need for inotropes/
vasopressors, thereby minimising myocardial oxygen consumption and improving microcirculation.

Key words: cardiogenic shock, temporary mechanical circulatory support, intra-aortic balloon counterpulsation,
Impella, TandemHeart, extracorporeal membrane oxygenation.
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Introduction.

Cardiogenic shock (CS) developing in patients with
acute myocardial infarction (Ml) and progressive heart
failure (HF) remains the leading cause of mortality in
this patient population. Stabilizing hemodynamics in
patients with CS presents a number of challenges and is
not always easy to achieve. Vasopressors and inotropes
increase cardiac output and organ perfusion, but by
increasing myocardial oxygen consumption, they may
impair tissue microcirculation and induce arrhythmias
[1]. Of course, early revascularization remains the best
treatment method, improving survival rates in patients
with MI. Additionally, temporary mechanical circulato-
ry support (MCS) has become a crucial component in
the treatment of cardiogenic shock [2]. Among the cur-
rently known ECMO devices, we reviewed intra-aortic
balloon counterpulsation (IABP), Tandem Heart (TH),
Impella, and extracorporeal membrane oxygenation
(ECMO), each of which has its unique advantages and
risks.

The aim of the study.

To consider various options for modern methods of
temporary mechanical circulatory support, compare
their availability, advantages, and disadvantages based
on contemporary literature sources to optimize inten-
sive care for patients with acute heart failure.

Object and research methods.

Bibliosemantic, comparative, and systematic analy-
sis methods. The results of this study are based on an
analysis of contemporary literature, randomized trials,
and meta-analyses devoted to the study of modern
methods of temporary mechanical circulatory support.

Main part.

Intra-aortic balloon counterpulsation. IABP has
long been the most widely used device for improving
hemodynamics in CS. Recently, there has been a trend
toward decreasing the frequency of use of this meth-
od, driven by the emergence of a large number of stud-
ies and articles reporting good results in the treatment
of patients using other MCS devices [3, 4].

A double-lumen catheter with a cylindrical poly-
urethane balloon at the distal end is inserted through
the common femoral artery into the descending aorta,
with the end of the balloon located 2 ¢cm distal to the
left subclavian artery. Balloon inflation is synchronized
with the cardiac cycle and occurs at the beginning of
diastole, while deflation occurs immediately before the
beginning of systole, displacing approximately 40 ml
of blood volume in each cardiac cycle. Depending on
several factors (balloon size and location, heart rate,
aortic elasticity), IABP can provide 0.5-1 L/min of car-
diac output. The primary hemodynamic effects are an
increase in diastolic blood flow to the coronary arteries
and peripheral organs, as well as an improvement in
stroke volume resulting from a reduction in left ventric-
ular (LV) afterload, LV wall load, and myocardial oxygen
demand [5, 6].

The use of IABP has its contraindications and pos-
sible complications. Cardiac arrhythmias can lead to
untimely balloon inflation, which increases the load
on the LV, as the myocardium contracts against the
inflated balloon. Balloon inflation in the presence of
aortic regurgitation increases the end-diastolic volume
and pressure of the LV [7]. Most complications are re-

lated to blood vessels, including limb ischemia, bleed-
ing at puncture sites, and vascular damage, which may
require surgical intervention [8]. Thrombocytopenia
and hemolysis are often observed. Balloon rupture is
rare but can cause air embolism.

Impella device. Impella is a microaxial pump that
is inserted through the aortic valve and continuous-
ly aspirates blood from the left ventricle and ejects it
into the ascending aorta. The size of the pump deter-
mines the maximum achievable flow; however, it also
depends on the preload and afterload of the left ven-
tricle. The Impella 2.5 pump with a 12 Fr motor has a
maximum flow of 2.5 L/min, the Impella CP pump with
a 14 Fr motor has a maximum flow of 4.3 L/min, the
Impella 5.0 pump with a 21 Fr motor has a maximum
flow of 5.0 L/min, and the Impella 5.5 pump with a 19
Fr motor has a maximum flow of 6.2 L/min. The devices
are inserted percutaneously (Impella 2.5 and Impella
CP) into the common femoral artery or through surgical
access (Impella 5.0 and Impella 5.5) into the common
femoral artery or axillary/subclavian artery. Impella
Smart Assist is a system that utilises optical sensors
to obtain positional waves, which enables more accu-
rate monitoring of the pump’s position and provides a
real-time display of end-diastolic pressure in the left
ventricle and mean arterial pressure (MAP) [9]. In ad-
dition, Impella Connect became available in 2020 — a
service that allows remote viewing of the controller
screen using a personal computer, smartphone, tablet,
or other devices [10].

The blood flow provided by Impella improves cardi-
ac index, mean arterial pressure, coronary blood flow,
and organ perfusion.

Absolute contraindications to the use of Impella are
left ventricular thrombus and mechanical aortic valve.
Relative contraindications include severe aortic regur-
gitation, obstructive hypertrophic cardiomyopathy,
hematological diseases, ascending aortic aneurysm,
and severe peripheral arterial lesions. Severe aortic
stenosis was initially considered a contraindication due
to the possibility of embolization and device malfunc-
tion due to calcification of the valve leaflets, the like-
lihood of occlusion, and the already small opening of
the aortic valve. However, since Impella CP, 5.0, and 5.5
provide a higher flow of assistive blood flow than the
cardiac output of a patient with severe aortic stenosis,
Orvin K. and co-authors published positive results of
their use during transcatheter aortic valve implantation
in 2021 [11].

Potential complications from the use of the Impel-
la device include ventricular arrhythmia, aortic valve
damage, bleeding, and various vascular injuries. Me-
chanical damage to red blood cells can lead to hemoly-
sis, a complication observed in a significant proportion
of patients within the first 24 hours [12].

Tandem Heart. Tandem Heart (TH) is a left atrial by-
pass system consisting of a transseptal cannula, arterial
cannulas, and a centrifugal pump. The pump can pro-
vide a flow rate of up to 4.0 L/min at a maximum speed
of 7500 rpm. Oxygen-rich blood from the patient’s left
atrium is fed to the pump through a transseptal cannu-
la and then returned to the patient’s systemic arterial
circulation, with blood flow redirected from the left
atrium (LA) to the aorta, bypassing the left ventricle
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(LV). As a result, LV preload, filling pressure, and myo-
cardial oxygen demand are reduced, while SBP and sys-
temic blood flow are increased [13]. TH provides high-
er hemodynamic support compared to IABP. Similar to
Impella, but unlike IABP, TH can continue to provide
circulatory support despite transient arrhythmias or
extreme tachycardia as long as right ventricular func-
tion remains satisfactory. Contraindications include the
presence of an intra-atrial thrombus and aortic insuffi-
ciency. Complications with cannulation of large vessels
are similar to those with other devices; stroke and in-
tracranial hemorrhage may occur with prolonged use
of the device, and hemolysis is rare [14, 15].

Transseptal cannulation makes TH the most invasive
of the methods we studied, limiting its clinical appli-
cation to centers with qualified interventional cardiol-
ogists who have experience in transseptal punctures.

Extracorporeal membrane oxygenation. Extracor-
poreal membrane oxygenation (ECMO) can be config-
ured in two different ways: venovenous (VV) and ve-
noarterial (VA). Both provide respiratory support, but
only the latter provides circulatory support in patients
with CS. With ECMO, venous blood enters the oxygen-
ator via a circuit, is saturated with oxygen, and returns
to the systemic circulation. The femoral vessels are a
common site for cannulation due to their size and ac-
cessibility. Central access VA ECMO involves cannula-
tion of the right atrium (venous inflow) and cannulation
of the ascending aorta (arterial outflow) and is used in
patients with CS after cardiac surgery.

Among all temporary devices, BA ECMO is unique
in that it can support both the heart and lungs. Venous
blood sampling during ECMO reduces pressure in the
right chambers and pulmonary artery (PA) pressure.
This reduces preload on the LV, prevents LV stretching,
reduces the load on the myocardial wall, and reduc-
es myocardial oxygen consumption. Retrograde aortic
blood flow delivers oxygen to the organs, improves SBP,
and increases afterload on the LV [16, 17, 18].

The use of VA ECMO is contraindicated in the pres-
ence of aortic regurgitation. As with most MCS devic-
es, complications associated with VA ECMO include
bleeding at the access site, thromboembolic compli-
cations, and hemolysis. The most common complica-
tions associated with ECMO are renal failure, bacterial
pneumonia, sepsis, hemolysis, liver dysfunction, leg
ischemia, venous thrombosis, central nervous system
complications, and disseminated intravascular coagula-
tion. In cases of neurological complications caused by
intracranial hemorrhages, the mortality rate reaches
57% [19, 20]. Increased LV afterload due to retrograde
aortic blood flow may not relieve the load on the LV
wall and increase the myocardium’s oxygen demand.
This gradually complicates LV recovery and worsens the
patient’s prognosis [21].

Understanding the characteristics of each MCS de-
vice is crucial for their effective use in various clinical
situations, ultimately leading to improved medical care
and increased patient survival rates. When determin-
ing which MCS device to use, several factors must be
considered: the patient’s condition, comorbidities, the
device’s hemodynamic impact, the urgency of the sit-
uation, access sites, staff proficiency in setting up the
device, and the device’s availability in medical facilities.

If the hemodynamic profile can be carefully assessed,
it is recommended to choose the device that is best
suited to meet the specific needs of the physiological
disorder and the underlying diagnosis. The authors also
observed better results with early use of MCS devices.

Possible complications should also be considered
before choosing between available temporary mechan-
ical heart support devices, as they may affect patient
survival. For example, early experience with the Impel-
la 5.5 device showed that more than a third of patients
required blood component transfusions due to bleed-
ing [22].

The choice of TMCS depends on the causes of CS,
the availability of technical resources, and the experi-
ence of the center’s medical staff. In some cases, com-
bined use is justified, for example, Impella or IABP in
combination with ECMO for optimal left ventricular
unloading.

It should be noted separately that the use of tempo-
rary mechanical cardiac support in patients who have
undergone heart transplantation shows higher survival
rates compared to those who did not receive MCS [23].

Cardiogenic shock (CS) remains a critical condition
with high mortality despite advances in therapeutic
approaches [24]. In recent years, there has been an
increase in the use of mechanical circulatory support
devices (especially Impella and ECMO) [25], but re-
cent randomized trials (notably DANSHOCK Il) question
their effectiveness in certain patient groups, finding no
significant advantage of Impella over standard therapy
and indicating a higher risk of complications [26]. Al-
though a stepwise approach to hemodynamic support
(from drug therapy to MCS) is widely accepted, there
remains considerable uncertainty about the optimal
choice of MCS type, timing of initiation, and patient
profile that will benefit most [27].

Conclusions.

1. The use of MCS in patients with progressive heart
failure who do not respond to conventional intensive
care provides support and stabilization of hemodynam-
ics and increases patient survival rates.

2. Rather than viewing these devices as competing
technologies, it is essential to understand each device
individually to leverage its unique properties in various
clinical situations.

3. Early use of MCS in CS is associated with better
outcomes because it reduces the negative effects of
systemic hypoperfusion on target organs and inotro-
pes/vasopressors on oxygen consumption and myocar-
dial microcirculation.

Prospects for further research.

In Ukraine, among the methods of temporary me-
chanical cardiac support we have listed, intra-aortic
balloon counterpulsation is the most widely used. Fur-
ther research should focus on determining the optimal
criteria for selecting and timing the implementation of
various mechanical circulatory support devices in pa-
tients with progressive heart failure and cardiogenic
shock. It is essential to examine the individual clinical
parameters that influence the effectiveness of each de-
vice type in specific clinical conditions.
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ornAaa CYYACHUX METOAIB TUMYACOBOI MEXAHIYHOT NIATPUMKU KPOBOOBITY
NP KAPAIOTEHHOMY LLOLI NOB'A3AHOMY 3 CEPLLEBOIO HEAOCTATHICTIO

JNIbBiBCbKUIA HaLWiOHaNbHUIF MeAUYHMIA yHiBepcuTeT imeHi JaHuna FaauubKoro (m. J/lbeis, YKpaiHa)
vasyliv.marta@gmail.com

KapdioeeHHuli wiok (KLL) € KAiHIYHUM CUHOPOMOM, WO BUHUKAE BHACMIOOK Pi3KO20 3HUMCEHHA cepuesozo
BUKUOY, W0 npu3sodums 00 2inonep@y3ii HUMMEeBO 8aMIUBUX OP2AHI8 | MKAHUH. He3saxcao4yu Ha 00CA2HEHHA
chapmakonoziyHoi mepanii, cmepmHicme npu KL 3aauwaemeca 8UCOKOK.Y 38°A3KY 3 YUM 3pOCMAE posb Memodis
mum4yacoeoi MexaHi4Hoi niompumku Kpoeoobicy (TMIIK), aki do3eonawome cmabinizayeamu 2emMoOUHAMIKY,
3a6e3neyumu adeksamHy repghy3ito op2aHie ma 3aMeHWUMU HABAHMAXEHHA Ha MioKapO. Taki npucmpoi Moxyms
cnyeysamu mocmom 00 8i0HO8/EHHA BYHKUII cepusa, mpueasoi mexaHiYHoi nidmpumku abo mpaHcnAaHmMauii.
3a ocmaHHE decamunimmas 8i03HaYeHOo 3HA4YHUl npozpec y po3sumky mexHonoeili TMIIK, ceped Aaxkux Halibinow
WUPOKO 30CMOCo8yromMbCA 8HYMPilWHb0AopmMansHa 6aa10HHA KOHMpanynascayia (BABK), mikpoakcianbHi HACOCHI
cucmemu (Impella), mpaHcmenmansHi wayHo4kosi acucmyrodi npucmpoi (TandemHeart) ma excmpakopnopaneHa
mMembpaHHa okcueeHayia (EKMO).

Mema 00cnidweHHA — po3enaHymu pi3Hi 8apiaHMu Cy4acHUX memooie MUM4Yaco8oi MexaHiYHOoI nidmpumku
Kposoobizy, nopisHamMu ix docmynHicme, nepesaau ma HedoiKu i3 Oxepesn cyyacHoi nimepamypu 014 onmumizauyii
iHmeHcusHoi mepanii nayieHmis 3 20cmporo cepuyesoro HedocMmamHicmio.

BukopucmaHo 6ibniocemaHmuy4Huli, nopisHAAbHUU ma mMemod cucmemMHO20 aHaAni3y. Pesynemamu ybo2o
0ocnionceHHa po3pobeHi Ha OaHUX aHAnMI3y Cy4acHOI nimepamypu, pesyabmamax paHOOMI308aHUX 00CAIOHEHb
ma mMema-aHasisie, MPUCBAYEHUX BUBYEHHIO CYy4YaCHUX Memodie MUMYaco80i MexaHiYHOI MidmpumMKuU Kposoobiey.

BukopucmaHHa npucmpoie MIIK y nayieHmis 3 npozpecyoyoro cepyesoro He00CMamHicmiwo Wo He peazyrome
Ha 38u4aliHe sedeHHsA iHMeHcusHoi meparnii, 3a6e3neyye Niompumky i cmabinizayito 2emoduHamiku ma 36inbwye
8i0COMOK BUMUBAHHA nayieHmis. 3amicme mozo, wjob cnpulimamu yi MpucMpPoi AK KOHKYPEHMHI mexHosoail,
8aMH(/IUBO PO3YyMimu KoxceH npucmpili okpemo, wob ckopucmamucs iX YHIKaAbHUMU 8/71aCMU8OCMAMU 8 Pi3HUX
KAiHiYHUX cumyayisax. PaHHE sukopucmarHsa npucmpoie MIK npu KL acoyitoemsca 3 Kpawumu pe3ynemamamu,
OCKIfIbKU 80HU 3MeHWYyoms He2amueHuli 8naug cucmemHoi 2inonepgysii Ha opeaHu-miweHi ma iHomponis/

8030MPECcopi8 HA CIOMHUBAHHA KUCHIO Ma MIKPOUUPKYAAYi0 MiOKapoa.

Knrwwuosi cnoea: KapdiozeHHUll WOK, MuMYacoea MexaHiYHa niOompumka Kposoobicy, iHmpaaopmasnsbHa
6anoHHa koHmpanynscauis, Impella, Tandem Heart, ekcmpakoprnopasnbHa MeMbPAHHA OKCU2EHAYA.

3B’A30K nyb6nikauii 3 nnaHOBMMM HayKOBO-AOCAIA-
HUMU poboTamu.

Pobota € pparmeHTom HAP Kadbenpu aHecTesionorii
Ta iHTeHCMBHOI Tepanii JIbBiBCbKOro HaLiOHaNbHOIo me-
OVYHOro yHiBepcuTeTy iMeHi daHunna lananybkoro «Kni-
HiKo-naTodisionoriuHe 06rPyHTYBAaHHA NpPOTE3yBaHHA
OopraHHoI AMCOYHKLIT Yy XBOPUMX Nig, Yac aHecTesii Ta npu
HeBiAKNAAHUX CTaHax», HOMep AepKaBHOI peecTpauii
0120U002137.

Bcryn.

KapaioreHHnit wok (KLW) uo po3BMBaeTbCs y NaLieH-
TiB 3 rocTpum iHdapkTom miokapaa (IM) Ta nporpecyto-
yoto cepueBoto HegocTaTHicTio (CH) i aani 3annwaeTb-
CA OCHOBHOI NMPUYMHOIO CMEPTHOCTI B AaHil KaTeropii
nauieHTie. CTabinisauis remogmMHamikm y nauieHTis 3 KLU
M€ pAL BUKAMUKIB i He 3aBXAMN ii Nerko AocArHytn. Ba-
3onpecopu Ta iHOTPONW 36iNbLUyOTb CEPLEBUIA BUKUA,
i nepdysito opraHiB, ane 3a paxyHoK 3b6inblUeHHA crno-
YKMBaAHHA KUCHIO MIOKApAOM, MOX/NBE NOPYLUEHHA Mi-
KPOLMPKYAALiT TKAaHUH Ta iHAyKUia apuTmil [1]. 3BicHO
L0 paHHA peBacKyNApPM3aLLA 3a/IMWAETbCA HAMKPALLMM
MeToAOoM Tepanii, AKMA MOKPaLLye piBEHb BWUMKMBAHHA
y nauieHTis 3 MM. Mopyy 3 LMM TMMYACOBA MeXaHi4yHa
niaTpumea Kposoobiry (MMK) cTana Ba*kIMBUM KOM-
NMOHEHTOM Y JliKyBaHHi KapgioreHHoro woky[2]. Cepeg
BiLOMUX HA AaHWN MOMeHT npucTpois MIMK Hamu 6yno
PO3rAHYTO iHTPaaopTanbHy 6aNIOHHY KOHTpPanyAbcaL,ito
(IABK), Tandem Heart (TH), Impella Ta eKkcTpakopno-

panbHy MembpaHHy okcureHauito (EKMO), KoxKeH 3 siKnx
MQE CBOIi YHIKaNbHi NepeBaru i pusmnku.

MeTta gocnigKeHHs.

Po3rnaHyTH pi3Hi BapiaHTU Cy4aCHUX MeTOAIB TUMYa-
COBOI MexaHiYHOi NiATPUMKM KPOBOOBIry, NopiBHATK iX
OOCTYNHICTb, NepeBarn Ta HeLONIKN i3 AXKepen cyvyacHoi
niTepaTypu A4NnA oNnTMmisauii iHTEHCMBHOI Tepanii nauieH-
TiB 3 FOCTPOIO CEPLLEeBOIO HEAOCTATHICTHO.

O6’eKT i meToAU AOCNIAKEHHA.

bibnioceMaHTUYHUIA, MOPIBHANBHUIA Ta  METOZ,
CMCTEMHOro aHanisy. Pe3ynbTaTv LbOro AOCHIAMKEHHA
po3pobseHi Ha AaHWX aHani3y cyyacHoi nitepaTypu, pe-
3y/NbTaTax paHAOMI30BaHUX AOCANIAXKEHb Ta MeTa-aHani-
3iB, NPUCBAYEHUX BUBYEHHIO Cy4aCHUX METOZIB TUMYa-
COBOI MexaHi4YHOI NiATPUMKKN KPoBOODBiIry.

OCHOBHa YacTuHa.

IHTpaaopTanbHa 6anoHHa KOHTpanynbcauia. IABK
NPOTArOM TPUBANOTO Yacy b6yna HambinbL WKNMPOKO BU-
KOPMCTOBYBAHUM MPUCTPOEM [A/1A MOKPALLEHHA remo-
AnHamikm npu KL, OctaHHiM 4yacom crnocTepiraeTbea
TeHAEHLUA 3MEHLIEHHA YacTOTU BUKOPUCTAHHA LbOro
MeTOAY 3 NOABOK BEJMKOI KiIbKOCTI AOCAIAXKEHD i CTa-
Tel Npo XxopoLi pe3ynbTaT y NiKyBaHHI NaLEHTIB 3 BU-
KOPUCTaHHI iHWKX npuctpois MIMK [3, 4].

[BONPOCBITHNI KaTeTep 3 UWMAIHAPUYHMM noniype-
TaHOBMM 6afiOHOM Ha AWUCTaNbHOMY KiHLi BBOAMTLCA
yepes 3arasibHy CTErHOBY apTepilo y HU3XigHYy aopTy,
npv UbOMy KiHeub 6anoHa PO3TALIOBYETHCA HA 2 CM
OVCTanbHiWe NiBoi NigKAUYMYHOI apTepii. Po3gyBaHHA
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6anoHa CMHXPOHI3YETbCA 3 CepLEBUM LMKAOM i Biby-
BAETbCA Ha MOYATKY A4iaCTONM, ToAj AK MOro 34yBaHHA
6e3nocepefHbO Nepes NMOYAaTKOM CUCTONIM, 3MiLLyHOUM
npn6ansHo 40 mn o06’emy KpoBi B KOXKHOMY CepueBo-
MY UMKNI. 3anexHo Big psaay ¢aktopiB (po3mip i pos-
TawyBaHHA 6anoHa, 4YacTOTM CepPUEBUX CKOPOYEHD,
enactuyHocti aoptun) IABK moxe 3abesneumtn 0,5-1 51/
XB CepueBoro Buknay. OCHOBHI remoanHamiyHi edpeKkTu
— 36i/NbLUYETLCA AiaCTONIYHUI NPUNANB KPOBI 40 KOPO-
HapHWX apTepi i NnepndbeprUUYHNX OPraHiB i MOKPALLYETb-
CA yOApHUIM 06’eM 33 PaxyHOK 3HUMKEHHA MOCTHABaH-
TarkeHHs JILW, HaBaHTa)KeHHs Ha cTiHKy JIW i noTpebu
MioKapga B KUCHI[5, 6].

BnkopuctaHHa IABK mae cBOT NPOTUNOKa3n Ta MOX-
NunBI ycknagHeHHA. Cepuesi apUTMmii MOXKYTb NpU3BeCTn
[0 HEBYACHOTO HaKauyyBaHHA 6anoHa, Wo 36inbllye Ha-
BaHTa*keHHA Ha JIL, ockinbKM mioKaph CKOPOYYETbCA
npoTtu HagyTtoro 6asoHa. Po3agyBaHHA 6anoHa 3a HasB-
HOCTi aopTanbHOI perypritauii 36inblWwye KiHUeBO-Aja-
CTONiIYHUIM 06’em i Tnck JILL [7]. BinbwicTb 3 ycknaaHeHb
noB’A3aHi 3 CcyaAMHaMM, BKKOYAKOYM iLIEMit0 KiHLIBOK,
KpOBOTEYY B MICLAX MPOKOAIB i MOLIKOAMKEHHA CYAWH,
MOKYTb BMMaraTu xipypriuHoro BTpydaHHsa [8]. YacTo
cnocTepiraetbca TpombouuToneHia, remonis. Pospus
6anoHa 3ycTpivaeTbCA PifKo, aie MOXKe CPUYUHUTU NO-
BITPAHY embonito.

Mpuctpinn Impella. Impella — ue mikpoakcianbHui
Hacoc, AIKUM BCTAHOB/IOETHCA Yepe3 aopTa/ibHWUIA Kna-
naH, BiH 6e3nepepBHO acnipye KPoB 3 NiBOrO LUYHOUKA
Ta BUKMAAE ii B BUCXiAHY aopTy. Po3mip Hacoca BU3Ha4vae
MaKCUMaIbHUMN JOCAXKHUI NOTIK; OAHAK BiH TAaKOX 3ane-
KWUTb Bif, NepefHaBaHTaXeHHA Ta MicAHAaBaHTaXeHHA
niBoro wayHouKa. Impella 2.5 Hacoc 3 motopom 12 Fr
Ma€e MakcMmanbHuUit noTik 2.5 n/xs, Impella CP Hacoc 3
moTopom 14 Fr, makcumanbHuin notik 4.3 n/xs, Impella
5.0 Hacoc 3 moTopom 21 Fr -maKcMmanbHMit noTik 5.0
n/xs Ta Impella 5.5 - Hacoc 3 motopom 19 Fr, makcu-
MasibH1I NOTIK 6.2 n/xB. MPUCTPOi BBOAATL NEPKYTAHHO
(Impella 2.5 Ta Impella CP) y 3aranbHy cTerHoBy apTepito
abo uepes xipypriuHuii goctyn (Impella 5.0 Ta Impella
5.5) y 3arasnbHy cTerHosy apTepito abo naxBuMHHy/Mia-
KNHOUMYHY apTepito. Impella Smart Assist — Le cuctema,
AKa BUKOPWUCTOBYE ONTUYHI AATYMKN ANA OTPUMAHHA No-
3ULINHUX XBW/b, WO AOMNOMarae B b6inbll TO4HOMY MO-
HITOPMHIY MOMOXEHHA HAacoca Ta HaZA€e BifoOOpParKeHHA
B peasibHOMY Yaci KiHLLEeBOAIAaCTONIYHOrO TUCKY B NiBOMY
LUNYHOYKY, CepeaiHboro aptepianbHoro Tucky (CAT) [9].
Kpim Toro, y 2020 poui ctas goctynHuit Impella Connect
— CcepBiC [03BONAE BiAJANEHO MNepernagatm ekpaH
KOHTpOJiepa 3a AOMNOMOroH NepPCoOHaNbHOrO Komn'toTe-
pa, cmapThoHa, NaaHweTa abo iHwwmx npuctpois [10].

KpoBoTik, wo 3abesneyyetbca Impella, nokpautye
CepUEBUI iHAEKC, cepeaHin apTepianbHUIA TUCK, KOpPO-
HaPHUI KPOBOTIK i Nepdy3ito opraHis.

ABCOIOTHI NPOTUNOKA3M A0 BUKOPUCTAHHA Impella —
Le TpoMb NiBOro LWAYHOUYKa Ta MeXaHiYHUIM aopTanbHUM
KnanaH. BigHOCHI NpOoTMNOKa3Kn BKOYAKOTb BaXKKy aop-
TaNbHYy perypritayito, 06CTPYKTUBHY rinepTpodiyHy Kap-
niomionaTito, remMaTo10riYHi 3aXBOPHOBAHHSA, aHEBPU3MY
BUCXiAHOI Q0OpPTM Ta BaXKKi nepudepuyHi aptepianbHi
yparkeHHA. BaXKKM aopTasibHUIN CTEHO3 CMOoYaTKy BBa-
YKaBCA MPOTMMOKA30M Yepe3 MON/IMBICTb embonizauii
Ta NopyLIeHHs poboTu NpUCTPOoto Yepes KanbLmdikaL,ito
CTY/IOK KNamnaHa, MMOBIPHICTb NepeKpuUTTA i TaK Manoro
OTBOpPY a0OPTaNibHOro KnanaHa. Ane ockinbku Impella CP,

5.0 5.5 3a6e3nevytoTb BMLLMI NOTIK 4OMOMIXKHOIO Kpo-
BOTOKY, Hi¥X CepLeBui BUKUA NALLIEHTA 3 BAaXKKMM aop-
TanbHMM cTeHo30Mm, Orvin K. Ta cnisasTopu y 2021 poui
onybnikyBanM NO3UTUBHI pPe3ynbTaTh iX BUKOPUCTAHHA
nig, Yac TpaHCKaTeTepHOI iMNAaHTaLii aOpTabHOro Kna-
naxa [11].

MOTeHUiMHI yCKNagHEeHHA Bif, 3acCTOCYBaHHA npu-
cTpoto Impella BKAOYAOTH WAYHOUYKOBY apuUTMito, no-
LWKOAKEHHA aopTasibHOrO KaanaHa, KpoBoTedi Ta pisHi
CYOVHHI YWKOAKEHHA. MexaHidyHe MOLIKOAXKEHHA epu-
TPOUMTIB MOXe MPU3BECTU A0 remMonily, YCKAALHEHHS,
AKEe CNOCTepiraeTbcA y 3HAYHOI YaCTMHM MaLiEHTIB Npo-
TArom neplmx 24 rogut [12].

Tandem Heart. Tandem Heart (TH) — ue cuctema wyH-
TyBaHHA NiBOro nepeacepad, WO CKNAAAETbCA 3 TpaH-
ccenTasibHOi KaHMoAi, apTepiasibHUX KaHONb Ta BigueH-
TpoBoro Hacoca. Hacoc moxe 3abe3neyyBaTu LIBUAKICTb
noToKy A0 4,0 n1/XB NpM MakCUManbHil weungxocti 7500
06/xB. HacmMueHa KucHem KpoB 3 NiBOro nepeacepas
naLieHTa NOJAETLCA A0 HAcocCa Yepe3 TpaHCCenTanbHY
KaHI0/IH0, @ NOTIM NOBEPTAETLCA B CUCTEMHUI apTepiasb-
HWI KPOBOOGIT NaLjieHTa, KPOBOTIK NepeHanpPaBAAETbCA
3 nisoro nepeacepan (/M) go aopTn obMMHatOUM NiBUIA
LWAYHOYOK(/ILL). B pe3ynbTaTi 3HUMKYETbCA NepeaHaBaH-
TarkeHHs JILW, TMCK HanoBHeHHA Ta noTpeba mioKapaa
B KMWCHi, nigsuuyetbca CAT Ta cMCTEMHUA KPOBOOLIr
[13]. TH 3abe3neuye BULLY remogMHaMIUYHy NiATPUMKY
B nopiBHAHHI 3 IABP. MogaibHo o Impella, ane Ha Big-
MiHy Big IABP, TH moxke npoaoBs:KyBaTu 3abesneyyBaTtu
LMPKYNATOPHY NiATPUMKY HE3BAXKatOUM Ha TPAH3UTOPHI
apuTMii abo eKkcTpemanbHy Taxikapaito, MoKk GyHKLiA
NPaBOro LAYHOYKA 3a/IMWAETLCA 3340BiNbHOLO. [1o npo-
TUNOKa3iB BigHOCATb HAABHICTb BHYTpiLWWHbONEpeaceps-
HOro TPomby i aopTanbHy HeAOCTaTHICTb. YCKNaAHEHHA
NP KaHNALIAX BEAUKUX CYyAMH NoaibHi 40 Takux npwm
3aCTOCYBAHHI iHWWX NMPUCTPOIB, IHCYAbT i BHYTPILHbO-
YyepenHuii KPOBOBWU/IUB MOXKYTb BUHUKHYTU MpPU BinbLu
TPMBANOMYy BMKOPWUCTAHHI MPUCTPOIO, remoni3 3ycTpiya-
€TbCsa piako [14, 15].

TpaHccenTanbHa KaHynauia pobutb TH Halibinblu
iHBa3MBHMM cepes, AOCNIAMKEHMX HaMM METOLiB, WO
0bMeXKye MOro KniHiYHe 3acTOCOBAHHA LEeHTpaMu 3
KBanipikoBaHMMM IHTEPBEHLIMHUMUK Kapaionoramu, aki
MatoTb AOCBIA, Y TPAHCCENTANbHUX MYHKLiAX.

EkcTpakopnopasnbHa Mem6paHHa OKcureHauis.
EKcTpakopnopanbHa membpaHHa okcureHauia (EKMO)
MOXKe OyTM HanawToBaHa ABOMA pPisHMMM cnocoba-
MW: BeHOBeHO3HMM (BB) i BeHo3HOapTepianbHUM (BA).
O6upBa 3abesneyyoTb pecnipatopHy MNiATPUMKY, ane
TiIbKM OCTaHHIM 3abe3neuye LUPKYAATOPHY MiATPUMKY
y nauyieHTis 3 KLU. Mpn EKMO BeHO3Ha KPOB MO KOHTY-
py HaAXoAuTb B OKCUIeHATop, HAaCUYYETbCA KUCHEM Ta
NOBEPTAETLCA B CUCTEMHUI KPoBOObir. CTErHOBI CYyAMHM
€ NOWMPEHMM MiCLEM ANA KAHIOAALIT Yepes ix po3mip i
AocTynHictb. LleHTpanbHuii goctyn BA EKMO nepepba-
Ya€e KaHIOMOBaHHA NpaBoro nepeacepas (BeHo3He Hafa-
XOAKEHHS) Ta KaHHONOBaAHHA BUCXiAHOT aopTu (apTepi-
aNbHUI BIATIK) i 3acTOCOBYETLCA Y NauieHTiB 3 KLU nican
KapaioxipypriyHoro BTpyyaHHA. Cepepg, ycix TMMYacoBuMX
npuctpois MIMK BA EKMO yHikanbHa TUM, LLO MOXe 3a-
6e3neunTy NigTPMMKY poboTK AK cepus, Tak i NereHis.
3abip BeHO3HOi KpoBi Npy EKMO 3HUKYE TUCK B NpaBumXx
BigZinax Ta TUCK y nereHesin apTepii (/1A). Lle 3meHwwye
nepeaHaBaHTaXKeHHs Ha JILU, 3anobirae po3TAryBaHHo
J1LLl, 3HM)KYE HAaBaHTAXEHHA Ha CTiIHKY MiOKapaa, 3MeH-
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LIYE CMNOMKMBAHHA KWUCHIO MiOKapaom. PeTporpagHuit
aopTanbHUIN KPOBOTIK 3abe3neyye A0OCTaBKY KUCHIO 40
opraHiB, noKkpaluye CAT i 36inblye NOCTHABAHTAXKEHHS
Ha /1l [16, 17, 18].

3actocyBaHHA BA EKMO npu HaaBHOCTI aopTanbHOI
perypritauii npoTMnokasaHo. Ak i y Bunaaky 3 binbLuicTio
npuctpoie MIMK, ycknagHeHHA nos’asaHi 3 BA EKMO
BK/IIOYAOTb KPOBOTEUy B MmicLi goctyny, Tpomboembo-
NiYHi yCKNagHeHHA Ta remonis. Halibinblu nowmpeHmmm
YCKNagHeHHAMM, nos’asaHMmu 3 EKMO: HupKoBa He-
[OOCTaTHiCTb, BaKTepianbHa MHEBMOHIA, Cencuc, remo-
Ni3, NnopyLweHHs GYHKLUii NeYiHKK, iluemis Hir, BEHO3HW
Tpomb03, yCKNaaHEeHHA 3 6OKy LeHTpasibHOI HePBOBOI
CUCTEeMW, AMCEMIHOBAHE BHYTPILWHbOCYAUHHE 3ropTaH-
HA KpOBi. [Mpy HEBPONOTIYHUX YCKNAAHEHHAX WO Npo-
BOZKYIOTbCA BHYTPILUHbOYEPENHUMU KPOBOBUINBAMM
piBeHb cmepTHOCTI gocarae 57% [19, 20]. MigsuwieHe
nocTHaBaHTaxeHHs J1LLU yepes peTporpagHunin aopTanb-
HWI KPOBOTIK MOXEe He 3HIMaTW HaBaHTaXKeHHA Ha CTiH-
Ky /1L i 36inbwnTh NnoTpeby miokapaa B KMCHI. MocTtyno-
BO Lie YCKNaAHE BigHoBAeHH:A JILW i noripwye nporHos
y naujeHTa [21].

Po3yMiHHA XapaKTepuUCTUK KoxKHoro npuctpoto MIMK
€ BaXK/IMBMM A8 X ePeKTUBHOIO BUKOPUCTAHHA B pi3-
HUX KAIHIYHMX CUTyaLiax, WO B KiHLEBOMY NigCyMKy
npusee A0 NOKpPALLeHHA HAAAHHA MeAUYHOT 4OMOMOrn
i NiABULLEHHA PiBHA BUXMBAHHA NauieHTiB. Mpn BU3Ha-
YyeHHi npucTtpoto MIK, akuii Byoe BUKOPUCTOBYBATMUCS,
HeobXiAHO BPaxoBYBaTU YMCAEHHI GaKTopu: cTaH naui-
€HTa, MOro CynyTHi 3axBOPIOBAHHSA, FreMOAMHAMIYHWI
BMN/AMB NPUCTPOIO, TEPMIHOBICTb CUTYaLLl, MicuA JOCTyny
Ta BMiHHA NEepcoHany y MOro HafaroAKeHHs, AOCTyn-
HiCTb CaMOro NpUCTPOK B MEAUYHUX 3aKnagax. AKWwo
remogMHamMiyHUn Npodifib MOXKHA PETENbHO OLHUTY,
peKoMeHAyeTbCA BMBPATU MPUCTPIN, AKMIA HalKpalle
niaxoouTb ONA 3a[0BONEHHA KOHKPeTHUX noTpeb oi-
3i0/10rIYHOr0 po3nagy Ta OCHOBHOMO AiarHosy. Takox
aBTOPM CrnocTepiranu Kpawi pesynbtatv npu paHHbOMY
BMKOPUCTaHHA npuctpois MIK.

Mo»Nu1Bi yCKNagHEHHA TeX CNig BpaxoByBaTu nepes,
BMOBOPOM MiXK AOCTYNMHMMM TUMYACOBUMM MPUCTPOAMM
MeXaHiYHOI NIATPMMKM cepuA, OCKINbKM BOHM MOXKYTb
BM/IMHYTU Ha BUXKMBAHHSA MauieHTiB. Hanpuknaga, paHHin
[OOCBiO, BUKOPUCTaHHA npuctpoto Impella 5.5 nokasas,
wo 6inbwe TPeTMHM NaLieHTIB noTpebyBann nepenu-
BaHb KOMMOHEHTIB KPOBIi Yepes KposoTedi [22].

Bubip TMIK 3anexuTtb Big npmunn KL, goctynHocTi
TEXHIYHUX 3acobiB Ta A0CBiAY MeAUYHUX MpPaLiBHUKIB
LeHTpY. Y AeAKUx BMNaAKax BunpaBaaHe KombiHoBaHe
3acTtocyBaHHA, Hanpuknag, Impella abo IABK y noeaHar-

Hi 3 EKMO ans onTMmManbHOro po3BaHTAXKEHHA N1iBOrO
LUNYHOYKA.

OKpemo chnig, 3a3Ha4YnUTU WO BMKOPUCTAHHA TMMYa-
COBOi MeXaHi4YHOi NIATPMMKM Cepua y NALEHTIB AKMM
BMKOHYBa/NM TpPaHCMAAHTALO cepus, AEeMOHCTPYHTb
BWLLLi MOKA3HWKM BUXKMBAHHSA, MOPIBHAHHI 3 TUMM, XTO He
oTpumysas MIK [23].

KapaioreHHuii wok (KLU) 3anMWwaeTbca KPpUTUYHMUM
CTaHOM i3 BMCOKOLO /IETa/IbHICTIO, HE3BAXKakoUM Ha Npo-
rpec y TepaneBTUYHMX niaxogax [24]. B ocTaHHi poku
CNOCTEPIraeTbCA 3POCTAaHHA 3aCTOCYBaHHA MeXaHiYHUX
3acobiB MiATPUMKM KpoBoobiry (ocobamso Impella Ta
ECMO) [25], npoTe cyyacHi paHAOMi30BaHi AOCAIAMKEH-
HA (30kpema, DANSHOCK Il) cTaBnaTb nig, CyMHIB iXHI0
epeKTUBHICTb Y NeBHMX rpynax NaLieHTiB, He BUABNAOYM
pocTtoBipHoi nepesarn Impella nopisHAHO 3i cTaHaapT-
HOO Tepani€to, i BKa3yTb Ha BULLMIA PUSUK YCKAALHEHD
[26]. Monpwu Te, wo cTpaTeria nNoeTanHoro nigxoay Ao
NiATPUMKM reMoaMHamikK (Big, meanKaMeHTO3HOI Tepa-
nii go MIMK) € 3aranbHONPUNHATOD, 3a/IMLLIAETLCA 3Ha-
YHa HeBM3HAYEHICTb LWOAO0 ONTUManbHOro BUbopy Tuny
MK, yacy ii iHiyiawuii Ta npodinto nauieHTa, AKUN OTpU-
MaE BiZ, LbOro Hanbinbwy Kopuctb [27].

BucHoBKM.

1. BukopuctaHHA npuctpois MIMK y nauieHTiB 3 npo-
rpecyloyoto cepLeBolo HeAOCTATHICTIO WO He pearykTb
Ha 3BMYaliHe BeAeHHs iHTEHCUBHOI Tepanii, 3abe3neyye
niagTPUMKY i cTabinisauito remogmMHamikm Ta 36inbLuye
BiZICOTOK BMXXMBAHHA NaLLiEHTIB.

2. 3amictb TOrOo, WO6 cnpuimaTV Ui NPUCTPOI AK
KOHKYPEHTHi TEXHONOTrii, Ba*X/IMBO PO3YMITU KOXKeH
NPUCTPIN OKpemo, Wob cKopUCTaTUCH X YHIKaSIbHUMM
B/IaCTUBOCTAMM B Pi3HUX KAIHIYHMX CUTYaLifAX.

3. PaHHe BuKopwucTaHHA npuctpois MIMK npu KL
nos’a3aHe 3 KpalMmK pesynbTaTamMM, OCKiIbKM BOHMU
3MEHLYHTb HEFAaTUBHWUI BMJIMB CUCTEMHOI rinonepodysii
Ha opraHu-milleHi Ta iHOTpoNiB/Ba3onpecopis Ha Cro-
YKMBAHHA KMCHIO Ta MIKPOLMPKYAALLIHO MiOKapaa.

MepcnekTMBM NOAANbLUNX AOCNIAMKEHDb.

B YKpaiHi cepes HaBegeHUX HaMW MeTOAIB TUMYaA-
COBOi MexaHiYHOi NiATPUMKM cepua Hanbinblie BUKO-
PUCTOBYIOTb iHTPAaopTasibHy GANOHHY KOHTpany/bca-
uito. Moaanbli fOCNIAXKEHHSA NOBUHHI BYTU cnpAMOBaHi
Ha BM3HAUYEHHA ONTUMabHUX KpUTEpiiB BUOOpPY Ta Tep-
MIiHIB BNPOBAAKEHHA Pi3HUX MPUCTPOIB MEXaHIYHOI Lu-
PKYNATOPHOT NiATPUMKKM Yy NALIEHTIB i3 Nporpecyryoto
CepLeBOl0 HeAoCTaTHICTIO Ta KapAiOreHHUMM  LLUOKOM.
BaxknmBo focnigntn iHAUBIAYanbHI KNiHIYHI napameTpy,
AKi BNINBAOTb Ha ePeKTUBHICTb 3aCTOCYBAHHA KOXHOTO
TUNY NPUCTPOIO B KOHKPETHUX KAIHIYHUX YMOBAX.
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OornAapg, CYYACHUX METOAIB TUMYACOBOI MEXAHIYHOI NIATPUMKN KPOBOOEITY NPU KAPLIOTEHHOMY
Loul NOB’A3AHOMY 3 CEPLEBOIO HEAOCTATHICTIO

Bacunis M. C., CagoBa-Yy6a 3. T., lapbap M. O.

Pestome. KapgioreHHui wok (KLU), wo po3BMBaETHCA Y MALLIEHTIB 3 rocTpuM iHbapKkTom miokapaa (M) Ta npo-
rPecylouolo cepueBoto HegocTaTHicTio (CH), 4ocCi 3a/iMILAETbCA NPOBIAHOK NPUYMHOK CMEPTHOCTI B LA KaTeropii
xBopux. Ctabinizauis remogmMHamiky y TaKMX NaLLIEHTIB CTAHOBUTb 3HAYHY K/iHIYHY Npobaemy 14 4yacTo BUMarae 3a-
CTOCYBaHHA A0AATKOBMX METOAIB NiATPMMKM. TUMUYAcOBa MexaHiuHa NiaTprmKa Kposoobiry (MIMK) ctana Baxansoto
CKNaA0BO cy4acHOro NikyBaHHsA KLL. Po3ymiHHA ocobamBocTelt KoKHOro 3 NpucTpoiB MIMK mae KntouoBe 3Ha4YeHHs
AN iX ePEeKTUBHOTO BUKOPUCTAHHA B PI3HUX KNIHIYHUX CLUEHAPIAX, LLO, Y CBOIO Yepry, CNPUAE NOKPALLEHHIO HAZAHHA
MeANYHOI A0NOMOrM Ta NiABULLEHHIO BUKMBAHOCTI NaLLIEHTIB.

MeTa gocnigXeHHA — po3rIAHYTU Pi3HI BapiaHTM Cy4acHUX METOAIB TUMYACOBOI MeXaHiYHOi NIATPMMKM KPOBOO-
6iry, NOpiBHATK iX AOCTYMNHICTb, NEepeBarn Ta HeAONIKM i3 AKepen cydyacHoi NiTepaTypu A8 oNTUMI3aLii iIHTEHCUBHOT
Tepanii NaLieHTIB 3 rOCTPOLO CEPLEBOID HEAOCTATHICTHO.

Byno BMKopucTaHo 6ibnioceMaHTUYHUIA, NOPIBHANBHWUIA Ta METOZ, CUCTEMHOTO aHanisy. PesynbtaTu Lboro gocni-
OsKEeHHA po3pobneHi Ha AaHMX aHani3y Cy4acHOI NiTepaTypu, pesynbTaTax PaH4OMI3Z0BaHUX AOCAIAXKEHb Ta MeTa-a-
Hani3iB, NPUCBAYEHNX BUBYEHHIO CY4aCHUX METOZAiB TUMYACOBOT MEXaHIYHOI NiATPMMKM KpoBOOGiry.

BukopuctaHHa npuctpois MIMK y nauieHTiB 3 Nporpecyroyoto cepueBoto HeAOCTAaTHICTIO L0 He pearytoTb Ha 3BU-
YaliHe BeAeHHsA iHTEHCMBHOI Tepanii, 3abe3neyye NiaTPMMKY i cTabinizayito remoanHamiku Ta 36inblUye BiACOTOK
BMXXMBAHHA NaLieHTIB. 3amicTb TOro, Wo6 CNPUNMATK Li NPUCTPOI AK KOHKYPEHTHI TeXHO/OTii, Ba*K/IMBO PO3yMiTh
KOMKEH MPUCTPIi OKpemo, Wwob ckopuctaTmuca iX YHIKaNbHUMM BAACTUBOCTAMM B PiSHUX KNIHIYHMX cUTyaLisX. PaHHE
BUKopucTaHHA npucTtpoie MIK npn KLU acoLitoeTbca 3 Kpawmmm pesynbTtaTaMm, OCKiZIbKM BOHM 3MEHLLYHOTb Hera-
TUBHUI BMAUB CUCTEMHOI rinonepdysii Ha opraHW-millieHi Ta IHOTPONiB/Ba30NPECOPIB Ha CMNOMKMBAHHA KMUCHIO Ta
MIKPOLMPKYNALIO MiOKapaa.

Kno4oBi cnoBa: KapaioreHHUI WOK, TMMYacoBa MexaHiuyHa MigTpMMKa KpoBoobiry, iHTpaaopTasbHa 6asoHHa
KOoHTpanynbcauis, Impella, Tandem Heart, ekctpakoprnopanbHa membpaHHa OKcureHauis.

OVERVIEW OF CONTEMPORARY METHODS OF TEMPORARY MECHANICAL CIRCULATORY SUPPORT IN
CARDIOGENIC SHOCK ASSOCIATED WITH HEART FAILURE

Vasyliv M. S., Sadova-Chuba Z. T., Harbar M. O.

Abstract. Cardiogenic shock (CS), which develops in patients with acute myocardial infarction (AMI) and
progressive heart failure (HF), remains a leading cause of mortality in this category of patients. Hemodynamic

24 ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguumnn — 2025 — Bun. 2 (177) / Bulletin of problems in biology and medicine — 2025 - Issue 2 (177)
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



OornAaAaun NITEPATYPU / LITERATURE REVIEWS

stabilization in such cases presents a significant clinical challenge and often requires additional supportive strategies.
Temporary mechanical circulatory support (MCS) has become an important component of modern CS management.
Understanding the characteristics of each MCS device is crucial for their effective use in various clinical scenarios,
which in turn contributes to improved medical care and increased patient survival.

The aim of the study — to explore the current options for temporary mechanical circulatory support, compare
their availability, advantages, and disadvantages based on contemporary literature, in order to optimize intensive
therapy in patients with acute heart failure.

We used bibliosemantic, comparative, and systems analysis methods. The results of this study are based on
an analysis of current literature, randomized clinical trials, and meta-analyses focused on modern methods of
temporary mechanical circulatory support.

The use of MCS devices in patients with progressive heart failure who do not respond to conventional intensive
care ensures hemodynamic support and stabilization and increases survival rates. Instead of perceiving these devices
as competing technologies, it is important to understand each device individually in order to benefit from their
unique properties in different clinical situations. Early use of MCS devices in CS is associated with better outcomes,
as they reduce the negative impact of systemic hypoperfusion on target organs and the effects of inotropes/
vasopressors on oxygen consumption and myocardial microcirculation.

Key words: cardiogenic shock, temporary mechanical circulatory support, intra-aortic balloon counterpulsation,
Impella, TandemHeart, extracorporeal membrane oxygenation.
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Korman Sh.-A. S., Lukyantseva H. V.

ULTRASTRUCTURAL MECHANISMS OF ADAPTATION OF THE OXYGEN TRANSPORT
SYSTEM TO MUSCULAR WORK

National University of Physical Education and Sport of Ukraine (Kyiv, Ukraine)
lukjantseva@gmail.com

Muscular work is a key stimulus for multilevel remodeling of the human body, particularly in tissues forming the
oxygen transport system. These changes enable the organism to meet increased metabolic demands. Ultrastructural
adaptations provide the morphofunctional basis for efficient oxygen transport, diffusion, and utilization.

The aim is to summarize current data on the structural mechanisms of adaptation in the heart, lungs, skeletal
muscles, and vascular endothelium under physical activity of varying types, intensities, and durations, based on a
review of scientific literature.

This article summarizes key morphological and functional changes in the oxygen transport system during muscu-
lar work. Regular exercise induces mitochondrial hypertrophy and proliferation in skeletal muscles and cardiomyo-
cytes, reflecting enhanced aerobic metabolism. Capillary density increases around muscle fibers, improving oxygen
diffusion. Adaptations also include greater secretory activity of atrial cardiomyocytes, endothelial hyperplasia, and
remodeling of alveolar type Il cells involved in surfactant synthesis. These changes reflect integrated structural-func-
tional mechanisms. Special attention is paid to differences between adaptive responses in trained individuals and
destructive reactions under excessive or inappropriate loads in untrained organisms, emphasizing the need for per-
sonalized training programs.
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