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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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НАУКА

SURGICAL METHODS OF TREATMENT OF END-STAGE HEART FAILURE 

Tanskyi V., Ostrovsky Yu., Valentyukevich A., Shestakova L., Kolyadko M.

State Executive Secretariat Clinical Hospital «Feofania», Cardiac Surgery Center, Kyiv, Ukraine; 
Republican Scientific and Practical Center “Cardiology”, Minsk, Republic of Belarus

In the developed countries, chronic heart failure (CHF) is one 
of the most common pathologies. Currently, there are more 
than 23 million people worldwide suffering from CHF, and 
this number is constantly growing [1,2]. At present, in the 
United States alone, 5,800,000 Americans suffer from heart 
failure, and by 2030 the figure could rise to 7,250,000. An-
nually, more than 600,000 new cases are reported in Europe. 
Worldwide, people with HF number 76,000,000, and one in 
five HF patients dies within 12 months after this diagnosis is 
made. The incidence rate shows that over the next 20 years, 
the number of patients with CHF will grow twice as much [3-
6]. Standard drug therapy aimed at reducing the symptoms of 
CHF is able to ensure a sufficient quality of life for patients 
with minimal degrees of heart failure and remains ineffective 
at its end-stages. According to statistics from the American 
College of Cardiologists/American Heart Association (ACC/
AHA), the five-year mortality of patients with FC IV after 
NYHA amounts up to 80% [7,8]. These data allow infer that 
the treatment of CHF and improving the quality of life of 
patients will not lose its relevance, on the contrary, they will 
continue growing rapidly [9-14]

Heart failure is a pathological process observed in a large 
number of patients, the pumping function of heart being unable 
to supply sufficient blood circulation to meet the needs of the 
body. Management of cardiac patients with chronic heart failure 

has recently been expanded from medical treatment to the use of 
the supplementary blood circulation systems strategy [15-20].

Currently, heart transplant is the “gold standard” of the treat-
ment of the end-stage CHF resistant to drug therapy [9]. Howev-
er, the major factor limiting the number of operations performed 
under the situation of shortage of donor organs [15]. According 
to the International Society of Heart and Lung Transplantation 
[16], 5,200 HTs were registered worldwide in 2019, more than a 
half of which were made in the United States (Fig. 1). 

Currently, the mechanical support of blood circulation before 
heart transplantation is used in every fourth recipient (Fig. 2).

Auxiliary circulatory systems are used for the following pur-
poses:

- bridge-to-transplantation (BTT): enlisted on a waiting list 
are the patients with severe hemodynamic abnormalities that 
would not allow them to expect a transplant without mechanical 
circulation support;

- bridge to candidacy (BTC): patients with multiple organ fail-
ure or high pulmonary hypertension which does not allow them 
to be put on a waiting list;

- destination therapy (DT): patients with heart failure refrac-
tory to medical treatment, though have contraindications or 
restrictions for heart transplantation like age being over 65-70 
years (50% of patients are disqualified from the waiting list due 
to age).

Fig. 1. Number of heart transplants by year according to the International Society of Heart and Lung Transplantation

Fig. 2. According to the International Society of Heart and Lung Transplantation, 
50% of patients are waiting for a HT being connected to a long-term MCS
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- bridge to recovery (BTR): patients with potentially revers-
ible cardiomyopathy though with severe hemodynamic dis-
orders that will not allow them to survive without mechanical 
circulatory support;

- bridge to decision (BTD) which concept has been introduced 
since 2010: patients with heart and/or multiple organ failure, 
with severe hemodynamic disturbances, but the decision on the 
need for transplantation cannot be made now;

- bridge to bridge (BTB).
The aim of the study is to establish the effectiveness of me-

chanical support of blood circulation of patients with end-stage 
heart failure depending on the method of surgical correction.

Material that methods. The results of the study are based on 
the 73 patients’ (median age 44 (16-69) years, men 68 patients, 
women 5 patients) survey and dynamic monitoring who were treat-
ed within 2008-2019 at the “Cardiology” Republican Research and 
Practical Centre, Minsk, Republic of Belarus and in the Cardiac 
Surgery Center on the basis of the State Executive Secretariat Clini-
cal Hospital “Feofania”, Kyiv, Ukraine. Patients were examined 
during the primary inspection, after 3 months and in 1 year.

After establishing compliance with the criteria of inclusion 
/ expulsion depending on the presence of chronic heart failure 
with surgical treatment conducted, after receiving the data of 
instrumental and laboratory methods of the study the division of 
patients into groups was carried out:

Therefore, based on the criteria outlined in our study, all pa-
tients were divided into groups:

Group 1 - are patients who were administrated direct heart 
transplantation primary OHT (n=26); group 2 are patients who 
were administrated implantation of left ventricular bypass 
LVAD therapy, bridge to the OHT (Bridge-to-transplant thera-
py) (n=39); group 3 are patients who have been administrated 
the implantation of biventicular circulatory support BІVAD-
therapy, bridge to the OHT (Bridge-to-transplant therapy) (n=8).

Groups of patients were compared based on age and social 
status. Verification of the diagnosis was performed as follows: 
CHF - taking into account the recommendations of ESH/ESC 
(2012, 2016).

The distribution of patients depending on the functional class 
of heart failure according to NYNA is presented on Fig. 3.

Fig. 3. Distribution of patients according to functional classes 
of heart failure according to NYNA

As for the functional class of heart failure according to 
NYNA among patients, the group of OHT II FC according 
to NYNA consisted of 39% of patients, III FC according to 
NYNA - 46% of patients, IV FC according to NYNA - 15% 
of patients.

As for the group of LVAD II FC according to NYNA con-
sisted of 3 % of patients, III FC according to NYNA – 77 % of 
patients, IV FC according to NYNA – 20 % of patients. As for 
the group of BiVAD III FC according to NYNA - 75% of pa-
tients, IV FC according to NYNA - 25% of patients.

The distribution of patients depending on the inadequate 
blood flow is presented on Fig. 4.

Fig. 4. Distribution of patients depending on the inadequate 
blood flow 

Assessing the inadequate blood flow (IBF) among patients 
with CHF, in the group with OHT 65% of patients were charac-
terized by the IBF IIA and 35% of patients were characterized 
by IBF II B.

As for the group with LVAD, 11% of patients were character-
ized by IBF IIA, and 89% of patients – by IBF IIB.

As for the group with BiVAD, 100% of patients were charac-
terized by IBF II B.

Distribution of patients depending on the INTERMACS sta-
tus are given on Fig. 5.

Fig. 5. Distribution of patients according to the INTERMACS 
status

The INTERMACS scale (Interdepartmental Register for Me-
chanical Assistance in Blood Support) helps to assign patients with 
advanced cardiac insufficiency (CI) to seven levels, according to 
the hemodynamic profile and the level of the target group organ’s 
damage. This classification was defined within the context of a mul-
ticenter registry of ventricular assist devices to combine criteria for 
describing the clinical condition of patients with progressive CHF, 
optimizing perioperative risk forecasting, and refining instructions 
for each of the available alternative treatments.

Results and discussion. Currently, there are systems of me-
chanical auxiliary IR (bridge of choice or bridge to transplant) 
for ventricular discharge for the treatment of patients with se-
vere heart failure, refractory to drug therapy, provided there are 
no contraindications to their implantation. The use of mechani-
cal heart support systems results in reduced consumption and in-
creased delivery of oxygen to the myocardium and other organs 
by improving coronary and systemic perfusion.

Therefore, based on the criteria outlined in our study, all 
patients were divided into groups:

Group 1 - are patients who were administrated direct heart 
transplantation primary OHT (n=26); group 2 are patients 
who were administrated implantation of left ventricular by-
pass LVAD therapy, bridge to the OHT (Bridge-to-transplant 
therapy) (n=39); group 3 are patients who have been admin-
istrated the implantation of biventicular circulatory support 
BІVAD-therapy, bridge to the OHT (Bridge-to-transplant 
therapy) (n=8).

Table 1 presents the results of structural and functional indica-
tors of the left and right ventricles for groups 1-3 patients with 
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Table 1. The results of structural and functional indicators of the left and right ventricles for groups 1-3 Patients with CHF

Index

Mean observation

F-criterion p-level
Van der 

Waerden 
criterion 

(χ2)

p-levelGroup 1
Patients with CHF 

on OHT (n=26)

Group 2 Patients 
with CHF on 
LVAD (n=39)

Group 3 Patients 
with CHF on
BІVAD (n=8)

RV EDV 94,5
[185;36]

103
[162;30]

161
[258;80] 17.2337 <.0001 27.5086 <.0001

RV ESV 61
[138;18]

67,5
[120;14]

125
[171;91] 15.0504 <.0001 23.6480 <.0001

LVEF
(В-mode)

21
[41;10]

19,5
[40;12]

16,7
[24;10] 8.8203 0.0004 15.7125 0.0004

LV ESV 
(М-mode)

218
[309;102]

248
[410;130]

300
[410;219] 5.0684 0.0086 8.6819 0.0130

LV EDV
(М-mode)

278
[414;147]

327
[630;174]

370
[472;304] 4.9031 0.0099 8.7838 0.0124

LV ESV
(В-mode)

236
[367;93]

255
[443;100]

258
[410;19] 4.0150 0.0220 6.8787 0.0321

TAPSE 11,5
[19;7]

10,6
[17,8;6]

8,4
[11;6] 3.0021 0.0556 5.1455 0.0763

CHF, it should be noted: evaluating the structural and functional 
indicators of the right ventricle – the RV EDV, the average value 
is higher among group 3 patients with CHF on BіVAD161 [258; 
80] than in group 2 patients with CHF on LVAD103 [162; 30], 
and in group 1 patients with CHF for direct OHT 94.5 [185; 36] 
while (p<0001).

The increase in the volume of the RV EDV indicates dilatation 
of the right ventricle in case of the biventricular insufficiency.

The index of RV ESV the average value is higher in group 3 
patients with CHF on BіVAD125 [171;91] than in group 1 patients 
with CHF for direct OHT 61 [138;18], and in group 2 patients with 
CHF on LVAD (n=39) 67.5 [120;14], while (p<0001).

An increase in the RV ESV volume ncreas indicates the biven-
tricular insufficiency.

This indicator of LV EF to (B-mode) - the average value is 
higher in group 1 patients with CHF for direct OHT 21 [41;10] 
than in group 2 patients with CHF on LVAD19.5 [40;12] and 
group 3 patients with CHF on BІVAD16.7 [24;10], while 
(p<0001).

Decreased LV EF indicates the progression of left ventricular 
insufficiency. LV ESV (M-mode) - the average value is higher 
in group 3 patients with CHF fo BІVAD 300 [410; 219] than 
in group 2 patients with CHF on LVAD248 [410; 130], and in 
group 1 patients with CHF for direct OHT 218 [309; 102], while 
(p<0001). An increase in LV ESV indicates the progression of 
left ventricular insufficiency. As for such an index as LV EDV 
(M-mode), the average value is higher in group 3 patients with 
CHF on BіVAD370 [472; 304] than in group 1 Patients with 
CHF for direct OHT 278 [414; 147] and in group 2 patients with 
CHF on LVAD327 [630; 174], while (p<0001).

An increase in LV EDV indicates progression of left ventricu-
lar insufficiency. LV ESV (B-mode) - the average value is higher 
in group 3 patients with CHF on BіVAD258 [410; 194] than 
in group 2 patients with CHF on LVAD255 [443; 100], and in 
group 1 patients with CHF for direct OHT 236 [367; 93], while 
(p<0001). 

Thus, the following functional indexes of the left and right 
ventricles in the examined patients were established:

In group 1 of patients with CHF for direct OHT in this group, 
we observe a decrease in LV EF, which indicates the progression 
of left ventricular insufficiency.

In group 2 patients with CHF on LVAD- in this group we ob-
serve an increase in left ventricular volume.

In group 3 patients with CHF on BІVAD- in this group we ob-
serve an increase in LV ESV and an increase in LV EDV, which 
indicates the progression of left ventricular insufficiency.

An increase in the RV EDV volume, an increase in the RV ESV 
volume indicate the progression of biventricular insufficiency.

All potential heart transplant recipients should be probed in 
the right compartments of heart. Catheterization of the heart right 
depatrments and the study of central hemodynamics with determi-
nation of the rate of cardiac output (CB), cardiac index (CI), pres-
sure in the heart cavities, pulmonary artery pressure (PAP), cen-
tral venous pressure (CVP), pulmonary vascular resistance (PVS), 
transpulmonary pressure gradient (TPG), are presented in Table 2.

Let’s analyze Table 2, based on the indexes of pulmonary ar-
tery tonometry: PVR-Wood index - the average value was high-
er in group 2 patients with CHF fo LVAD 5.5 [8,2; 2.4] and in 
group 3 patients with CHF on BІVAD5.4 [7; 2.7] than in group 
1 patients with CHF for direct OHT 3.5 [5; 1.7], while (p<0001). 
The high value of pulmonary vascular resistance, refractory to 
drug therapy, is a contraindication for direct heart transplanta-
tion. In case of such patients, mechanical circulatory support 
devices are used.

As for the PAP index, the average value is significantly higher 
in group 2 patients with CHF on LVAD 46.9 [85; 35] and in group 
3 patients with CHF on BіVAD 44.5 [56; 29], than in 1 group of 
patients with CHF for direct OHT 37 [52; 19], while (p<0001).

As for the TPG index, the mean value is higher in group 2 
patients with CHF on LVAD15 [22; 10] than in group 1 patients 
with CHF for direct OHT 11.8 [19; 7] and in group 3 patients 
with CHF on BІVAD10.8 [15; 7], while (p<0001).
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Table 2. The results of direct tonometry of the pulmonary artery for patients with CHF in groups 1-3

Index
Mean observation

F-criterion p-level Van der 
Waerden 

criterion (χ2)

p-levelGroup 1
Patients with CHF 

on OHT (n=26)

Group 2 Patients 
with CHF on 
LVAD (n =39)

Group 3 Patients 
with CHF on
BІVAD (n=8)

Wood 3.5
[5; 1,7]

5,5
[8,2;2,4]

5.4
[7; 2,7] 36.7722 <.0001 40.8302 <.0001

PAP 37
[52;1 9]

46,9
[85; 35]

44,5
[56; 29] 17.6052 <.0001 27.7535 <.0001

TPG 11,8
[19; 7]

15
[22; 10]

10,8
[15; 7] 13.3210 <.0001 23.0940 <.0001

Table 3. The results of structural and functional parameters of the left 
and right ventricles for patients with CHI after a month after the direct OHT 

Index
Mean observation F-criterion p-level Van der Waerden 

criterion (χ2)
p-level

Group 1
Patients with CHI after OHT (n=24)

LV EF
(В-mode)

67
[83;59] 8.8203 0.0004 15.7125 0.0004

LV ESV
(М-mode)

33
[54;11] 5.0684 0.0086 8.6819 0.0130

LV EDV
(М-режим)

96
[123;66] 4.9031 0.0099 8.7838 0.0124

The results of treatment of patients with CHI on direct OHT. 
As for this group of patients, 26 patients underwent direct heart 
transplantation. Out of them, 24 patients were treated with a pos-
itive result, which stands for 92%. 2 patients died, that is, 8%, 
1 patient was diagnosed the case of acute cerebrovascular acci-
dent, intraoperative complication, accounting for 4%, the patient 
died 2 months after the intervention. 1 patient was diagnosed the 
case of iliac passion, which stands for 4%, the patient died 2.5 
months after the intervention.

The results of structural and functional parameters of the left 
and right ventricles for patients with CHI after the direct OHT 
after 1 month presented in Table 3: the end-diastolic volume of 
the left ventricle 96 [123;66] milliliters, after the direct OHT the 
EDV size is within normal limits, while (p<0001).

The end-systolic volume of the left ventricle 33 [54; 11] mil-
liliters, the ESV (M-mode) size is within normal limits, while 
(p<0001).

The left ventricular ejection fraction 67 [83;59]%, after the 
direct OHT, the left ventricular fraction ejection is within the age 
norm, with (p<0001).

One month later, 24 patients who underwent the direct OHT, 
were assessed for the heart failure’s functional class according 
to the NYHA: I FC by NYHA for 38% of patients, and II FC by 
NYHA for 63% of patients.

Data on the severity of the patients’ condition before and after 
surgical treatment according to the HF functional class accord-
ing to the NYHA are presented in Fig. 6.

Fig. 6 presents the assessment of the HF functional class 
according to the NYHA before OHT - II FC according to 
NYHA – 39 % of patients, III FC according to NYHA – 46 
% of patients, IV FC according to NYHA – 15 % of patients, 
after a month after OHT - I FC according to NYHA - 38% 
of patients, and II FC according to NYHA - 62% of patients.

Fig. 6. Data on the severity of the patients’ condition before 
and after surgical treatment according to the HF functional 
class

Data on the severity of the patients’ condition before and after 
the surgical treatment of circulatory inefficiency (CI) are pre-
sented in Fig. 7.

Fig. 7. Data on the severity of the patients’ condition before 
and after the surgical treatment of CI

Fig. 7 shows the data on the severity of the patients’ condi-
tion before and after surgery for circulatory inefficiency: CI 
IIA for 65.3% of patients, CI IIB for 34.7% of patients, after 
a month after OHT: CI o for 45% of patients, CI I for 55% 
of patients.
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Table 4. The results of structural and functional parameters of the left and right ventricles 
for patients on mechanical support of circulation among group 2 patients with CHI on LVAD

Index 

Mean observation:

F-
cr

ite
ri

on

p-level Van der 
Waerden 

criterion (χ2)

p-level
Group 2 Patients 
with CHI before 

LVAD (n =39)

Group 2 Patients with 
CHI on LVAD 3 months 

(n =39)

RV EDV 103
[162;30]

76,7
[162;36] 17.2337 <.0001 27.5086 <.0001

RV ESV 67,5
[120;14]

46,6
[101;19] 15.0504 <.0001 23.6480 <.0001

LV EF
(В-mode)

19,5
[40;12]

24,6
[47;12] 8.8203 0.0004 15.7125 0.0004

LV ESV (М- 
mode)

248
[410;130]

159,3
[385;35] 5.0684 0.0086 8.6819 0.0130

LV EDV
(М-mode)

327
[630;174]

228,1
[496;80] 4.9031 0.0099 8.7838 0.0124

LV ESV
(В-mode)

255
[443;100]

156
[240;38] 4.0150 0.0220 6.8787 0.0321

TAPSE 10,6
[17,8;6]

11,2
[16;6] 3.0021 0.0556 5.1455 0.0763

Thus, after the direct OHT performed,92% of patients were 
treated with a positive result, 2 patients died, which stands for 
8%. All parameters of structural and functional parameters of 
the heart after the orthotopic heart transplantation were within 
normal limits, an increase in maximum oxygen consumption by 
the myocardium by 58%, and an increase in exercise tolerance 
by 71% were noted. The HF functional class according to the 
NYHA after a month after OHT - I FC according to NYHA - 
38% of patients, and II FC according to NYHA - 63% of pa-
tients. CI after a month after OHT: CI 0 for 45% of patients, CI 
I for 55% of patients.

Results of the lvad therapy as a mechanical bridge to the OHT. 
As for this group of patients, 39 patients underwent the left ven-
tricular bypass LVAD therapy implantation as a bridge to the OHT. 
Out of them, 18 patients underwent secondary OHT, which stands 
for 46%. Patients continuing LVAD therapy - 18 patients, which 
stands for 46%. Patients who died on LVAD - 3 patients, this is 
8%. The cause of death in 3 cases is purulent-septic lesions (100%). 

The results of the left and right ventricle structural and func-
tional parameters for patients on LVAD therapy are shown in 
Table 4: the end-diastolic volume of the right ventricle for group 
2 patients with CHI on LVAD 76.7 [162; 36], a decrease in RV 
EDV by 25.5%, with (p<0001). The end-systolic volume of the 
right ventricle for group 2 patients with CHI on LVAD 46.6 
[101; 19], a decrease in RV ESV by 31%, with (p<0001). 

Left ventricular ejection fraction for group 2 patients with CHI on 
LVAD 24.6 [47; 12], an increase in LV EF by 21%, with (p<0001).

The end-systolic volume of the left ventricle (M-mode) for 
group 2 patients with CHI on LVAD 159.3 [385; 35], reduction 
of ESV (M-mode) by 36%, with (p<0001).

The end-diastolic volume of the left ventricle (M-mode) for 
group 2 patients with CHI on LVAD 228.1 [496; 80], reduction 
of LV EDV (M-mode) by 30%, with (p<0001).

The end-systolic volume of the left ventricle (B-mode) for 
group 2 patients with CHI on LVAD 156 [240; 38], reduction of 
LV ESV (B-mode) by 31%, with (p<0001).

TAPSE tricuspid systolic excursion for group 2 patients with 
CHI on LVAD 11.2 [16; 6], an increase in TAPSE by 5%, with 
(p<0001).

While studying the structural and functional parameters of the 
heart for group 2 patients with CHI on LVAD therapy, the de-
crease/increase of the following parameters is determined: RV 
EDV by 25.5%, RV ESV by 31%, an increase in LV EF by 21%, 
a decrease in LV EDV (M-mode) by 36%, decrease in LV EDV 
(M-mode) by 30%, decrease in LV ESV (B-mode) by 31%, in-
crease in TAPSE by 5%.

The use of LVAD therapy has led to positive changes in the 
normalization of intracardiac hemodynamics. Hemodynamic 
unloading of the ventricle can completely change and in some 
cases normalize several aspects of the structure and function of 
the heart. In our study, we showed a decrease in the left ventricu-
lar cavity by 30%, as well as a decrease in the right ventricular 
cavity by 25.5%, an increase in the left ventricle ejection frac-
tion by 21%.

The results of direct pulmonary artery tonometry indexes 
for group 2 patients with CHI on LVAD therapy for 3 months 
are presented in Table 5. According to the direct pulmonary 
artery tonometer after 3 months of LVAD-therapy the fol-
lowing was noted: Wood’s ratio is 3.65 [6;1.7], a decrease in 
pulmonary vascular resistance according to Wood by 34%, 
with (p<0001).

Pulmonary artery pressure 35.6 [56;27], reduction of PAP by 
24%, while (p<0001).

Transpulmonary gradient for group 2 patients with CHI on 
LVAD 11.9 [17;8], a decrease in TPG by 21%, with (p<0001).

Data on the severity of patients in group 2 patients with CHI 
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on LVAD: before LVAD therapy, on LVAD therapy and after 
OHT by a functional class of HI according to NYHA are pre-
sented in Fig. 8.

Fig. 8. Data on the severity of patients in group 2 patients 
with CHI on LVAD

Assessment of functional class of heart failure according to 
NYHA before LVAD-therapy - II FC according to NYHA - 2.5% 
of patients, III FC according to NYHA - 76.91% of patients, IV 
FC according to NYHA - 20.5% of patients, for LVAD therapy 
I FC according to NYHA - 30.5% of patients, II FC according 
to NYHA - 64% of patients, III FC according to NYHA - 5.5%, 
after UOHT I FC according to NYHA - 67% of patients, II FC 
according to NYHA - 33% of patients (Fig. 8).

Data on the severity of patients before LVAD-therapy, LVAD-
therapy, after OHT because of circulatory inefficiency are shown 
on Fig. 9.

Fig. 9. Data on the severity of patients before LVAD-therapy, 
LVAD-therapy, after OHT because of circulatory inefficiency

Fig. 9 shows the assessment of the severity of patients before 
LVAD-therapy, LVAD-therapy, after OHT according to circula-
tory inefficiency: CI IIA - 10.8% of patients, CI II B - 89.2% of 
patients, LVAD-therapy CI I - 34% patients, CI IIA - 66% of pa-
tients, after OHT: CI 0 - 45% of patients, CI I - 55% of patients.

In the last decade, long-term left ventricular bypass (LVB) 
systems have been implanted, which have become the leading 
method of mechanical circulatory support (MCS) in patients 
with terminal congestive heart inefficiency (CHI), which allows 

them to survive to bridge transplantation. According to the regis-
ter of the International Society for Heart and Lung Transplanta-
tion (ISHLT) in 2018, more than 55% of THs were performed 
for recipients with pre-transplantation MCS by the method of 
implantable long-term LVB. Thus, out of the 39 patients who 
were on LVAD therapy as a bridge to the OHT, in 3 months 
there was a decrease in the left ventricular cavity by 30%, with 
(p<0001), a decrease in the pancreatic cavity by 25.5%, while 
(p<0001), increasing the fraction of LV emissions by 21%, 
while (p<0001). According to the direct tonometer of the pulmo-
nary artery when using LVAD-therapy, we observe a decrease in 
pulmonary vascular resistance “Wood” by 34%, with (p<0001), 
a decrease in PAP by 24%, while (p<0001), a decrease in TPG 
on 21%, with (p<0001). The results of changes in functional 
parameters in patients on LVAD therapy after 3 months: an in-
crease in maximum myocardial oxygen consumption by 6%, 
with (p<0001), as well as an increase in exercise tolerance by 
15%. In this case (p<0001). Assessment of functional class of 
heart failure according to NYHA on LVAD therapy I FC accord-
ing to NYHA - 30.5% of patients, II FC according to NYHA - 
64% of patients, III FC according to NYHA - 5.5%. Estimation 
of the severity of the condition of patients on LVAD-therapy by 
circulatory insufficiency of CI I in 34% of patients, NCI IIA in 
66% of patients. Patients were prepared for the second stage of 
surgical treatment of secondary heart transplantation. Of these, 
18 patients underwent secondary OHT - 18 patients, which is 
46%. Patients who continue LVAD therapy - 18 patients, which 
is 46%. Patients who died on LVAD - 3 patients, which is 8%. 
The cause of death in 3 cases of purulent-septic lesions 100%. 
Assessment of functional class of heart failure by NYHA after 
secondary OHT after 1 month I FC according to NYHA - 67% 
of patients, II FC according to NYHA - 33% of patients. Assess-
ment of the severity of the patients’ condition after secondary 
OHT after 1 month CI 0 - 45% of patients, CI I - 55% of patients.

Results of BiVAD therapy as a mechanical bridge to the OHT. 
As for this group of patients, 8 patients underwent implantation 
of biventricular bypass: BiVAD therapy as a bridge to the OHT. 
Out of these patients, secondary OHT was performed for 4 pa-
tients, which stands for 50%. Patients who died on BIVAD - 4 
patients, which stands for 50%. The cause of death in 2 cases - 
purulent-septic lesions, which stands for 50%. Ascending cable 
infection. In addition, 2 more cases are multi-organ insufficien-
cy, which stands for 50%.

The high value of the rate of pulmonary vascular resistance 
refractory to drug therapy is a contraindication for direct heart 
transplantation. Such patients use devices to mechanically sup-
port blood circulation.

Table 5. The results of direct pulmonary artery tonometry for group 2 patients 
with CHI on LVAD on mechanical support of the blood circulation

Index

Mean observation:

F-criterion p-level
Van der 

Waerden 
criterion (χ2)

p-levelGroup 1
Patients with CHF 

on OHT (n=26)

Group 2 
Patients with CHF on LVAD 

(n =39)

Wood 3.5 [5; 1,7] 5,5 [8,2;2,4] 36.7722 <.0001 40.8302 <.0001

PAP 37 [52;1 9] 46,9 [85; 35] 17.6052 <.0001 27.7535 <.0001

TPG 11,8 [19; 7] 15 [22; 10] 13.3210 <.0001 23.0940 <.0001



	
Georgian Medical News  
No 2 (311) 2021

© GMN 13 

Table 6. The results of structural and functional parameters of the left and right ventricles 
for group 3 patients with CHI on BiVAD

Index

Mean observation:

F-criterion p-level Van der 
Waerden 

criterion (χ2)

p-levelGroup 3
Patients with CHI 

before BIVAD (n=8)

Group 3
Patients with CHI on

BIVAD (n=4) 3 months

RV EDV 161 [258;80] 151,7 [220;110] 17.2337 <.0001 27.5086 <.0001

RV ESV 125 [171;91] 112,5 [144;80] 15.0504 <.0001 23.6480 <.0001

LVEF
(В-mode) 16,7 [24;10] 24,8 [46;10] 8.8203 0.0004 15.7125 0.0004

LV ESV 
(М-mode) 300 [410;219] 191,1[279;51] 5.0684 0.0086 8.6819 0.0130

LV EDV 
(М-mode) 370 [472;304] 259,4 [367;102] 4.9031 0.0099 8.7838 0.0124

LV ESV 
(В-mode) 258 [410;194] 199,7 316;51] 4.0150 0.0220 6.8787 0.0321

TAPSE 8,4 [11;6] 10,7 [14;8] 3.0021 0.0556 5.1455 0.0763

Table 7. The results of direct tonometry of the pulmonary artery for group 3 patients
with CHF on BIVAD on mechanical support of circulation 

Index

Mean observation:

F-criterion
 

p-level Van der 
Waerden 

criterion (χ2)

p-level
Group 3

Patients with CHI 
before BIVAD (n=8)

Group 3
Patients with CHI on

BIVAD (n=4)

Wood 5.4 [7; 2,7] 4,2 [5;2,7] 36.7722 <.0001 40.8302 <.0001

PAP 44,5 [56; 29] 37,7 [56;27] 17.6052 <.0001 27.7535 <.0001

TPG 10,8 [15; 7] 9,3 [10;6] 13.3210 <.0001 23.0940 <.0001

Biventricular support is required for patients with high central 
venous pressure, increased pulmonary vascular resistance, or 
with malignant arrhythmia resistant to drug therapy.

The analysis of Echo-CG data presented in table 6 was per-
formed to study the condition of patients on BiVAD therapy as a 
mechanical bridge to the OHT.

The results of structural and functional parameters of the left 
and right ventricles for group 3 patients with CHIon BiVAD 
therapy after 3 months are shown in table 6: the end-diastolic 
volume of the left ventricle 151.7 [220;110] milliliters, reduc-
tion of EDV by 6%, with (p<0001). The end-systolic volume 
of the left ventricle 112.5 [144; 80] milliliters, reducing ESV 
(M-mode) by 10%, while (p<0001). Left ventricular ejection 
fraction 24.8 [46; 10]%, increase in the left ventricular ejection 
fraction by 33%, while (p<0001), the end-systolic volume of 
the left ventricle (M-mode) 191.1 [279; 51], reduction of ESV 
(M-mode) by 36.3%, with (p<0001), the end-diastolic volume 
of the left ventricle (M-mode) 259.4 [367; 102], reduction of 
EDV (M-mode) by 30%, while (p<0001), the end-systolic vol-
ume of the left ventricle (B-mode) 199.7 [316; 51], reduction 
of ESV (B-mode) by 22.5%, while (p<0001) TAPSE tricuspid 
systolic excursion 10.7 [14; 8], increase in TAPSE by 21.4%, 
while (p<0001).

The study of structural and functional parameters of the heart 
revealed changes in group 3 patients on BiVAD, due to mechani-
cal support of blood circulation: reduction of RV EDV of the 
pancreas by 6%, reduction of RV ESV of the pancreas by 10%, 
increase of LV EF by 33%, decrease of LV ESV (M-mode) by 
36.3%, decrease in LV EDV (M-mode) by 30%, decrease in LV 
ESV (B-mode) by 22.5%, increase in TAPSE tricuspid systolic 
excursion by 21.4%.

As it has been indicated, one of the important results of long-
term MCS is the creation of conditions for myocardial remodel-
ing at the background of mechanical unloading of the heart. We 
have shown that patients receiving BiVAD therapy have shown 
effective myocardial unloading and decreased end-diastolic ven-
tricular volume (LV).

The results of direct pulmonary artery tonometry for group 3 
patients with CHI on BIVAD on mechanical support of blood 
circulation after 3 months are presented in table 7: Wood’s ratio 
is 4.2 [5; 2.7], a decrease in pulmonary vascular resistance ac-
cording to Wood by 22%, with (p<0001).

PAP average value 37.7 [56; 27], reduction of PAP by 15%, 
with (p<0001).

Transpulmonary TPG gradient 9.3 [10; 6], a decrease in TPG 
by 14%, with (p<0001).
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Data on the severity of the condition of group 3 patients with 
CHI on BiVAD: before BiVAD-therapy, on BiVAD-therapy and 
after OHT according to the functional class of CI according to 
NYHA are presented in Fig. 10.

Fig. 10. Data on the severity of the condition of group 3 pa-
tients with CHI on BiVAD

Assessment of the functional class of heart failure according 
to NYHA before BiVAD therapy - III FC according to NYHA - 
75% of patients, IV FC according to NYHA - 25% of patients, 
on BiVAD therapy I FC according to NYHA - 10% of patients, 
II FC according to NYHA - 70% of patients III FC according 
to NYHA - 30%, after OHT I FC according to NYHA - 70% of 
patients, II FC according to NYHA - 30% of patients (Fig. 10).

Data on the severity of the condition of patients before Bi-
VAD-therapy, on BiVAD-therapy and after OHT according to 
circulatory failure, presented in Fig. 11.

Fig. 11. Data on the severity of the condition of patients be-
fore BiVAD-therapy, on BiVAD-therapy and after OHT accord-
ing to circulatory failure

Assessment of the severity of the patients’ condition accord-
ing to the circulatory failure before BiVAD - therapy: CI IIB 
in 100% of patients, on BiVAD - CI I in 14.5% of patients, CI 
IIA in 85.5% of patients, after UOHT: CI 0 in 35% of patients, 
CI I in 65% of patients. Implantation of the BiVAD system 
for patients with severe dilatation and critical decrease in sys-
tolic function of both right and left compartments of the heart 
allows not only to survive to heart transplantation, but also 
to improve hemodynamic parameters, achieve regression of 
heart failure, restore functional disorders of organs and sys-
tems, and as a consequence, reduce the risk of complications 
after transplantation (Fig. 11).

Thus, out of the 8 patients who were on BiVAD therapy as a 
bridge to the OHT, after 3 months there was a decrease in the 
cavity of the RV EDV by 6%, with (p<0001), a decrease in RV 
ESV by 10%, while (p<0001), an increase in LV EF by 33%, 
with (p<0001), a decrease in LV ESV (M-mode) by 36.3%, 
with (p<0001), a decrease in LV EDV (M-mode) by 30%, with 
(p<0001), a decrease in LV ESV (B-mode) by 22.5%, with 
(p<0001), an increase in tricuspid systolic excursion “TAPSE 
by 21.4%, with (p<0001). According to the direct tonometers 
of the pulmonary artery when using BiVAD-therapy: a reason-
able solution of pulmonary vascular resistance of Wood by 22%, 
while (p<0001), the PAP decrease by 15%, while (p<0001), the 

TPG decrease by 14%, while (p<0001), patients are prepared for 
the second stage of surgical treatment of secondary heart trans-
plantation.

The results of the dynamics of changes in functional param-
eters in patients on BIVAD-therapy after 3 months: an increase 
in maximum myocardial oxygen consumption by 46%, as well 
as an increase in exercise tolerance by 5%. Assessment of func-
tional class of heart failure according to NYHA before BiVAD-
therapy - NYHA III FC according to NYHA - 75% of patients, 
IV FC according to NYHA - 25% of patients, on BiVAD therapy 
I FC according to NYHA - 10% of patients, II FC according 
to NYHA 70% of patients, III FC according to NYHA - 30%. 
Estimation of the severity of the condition of patients with circu-
latory insufficiency before BiVAD - therapy of CI IIB in 100% 
of patients, and on BiVAD - CI I in 14.5% of patients, CI IIA in 
85.7% of patients. In the group of 3 patients with CHI on BiVAD 
therapy as a mechanical bridge to the UTS, patients who under-
went secondary - OHT - 4 patients, which is 50%.

Patients who died on BIVAD - 4 patients, which is 50%. The 
cause of death in 2 cases - purulent-septic lesions, which is 50%. 
Ascending cable infection. And 2 more cases - multiorgan insuf-
ficiency that makes 50%. Assessment of functional class of heart 
failure according to NYHA before BiVAD-therapy - NYHA III 
FC according to NYHA - 75% of patients, IV FC according to 
NYHA - 25% of patients, on BiVAD therapy I FC according to 
NYHA - 10% of patients, II FC according to NYHA - 70% of 
patients, III FC according to NYHA - 30%, after OHT: I FC ac-
cording to NYHA - 70% of patients, II FC according to NYHA 
- 30% of diseases. Estimation of the severity of the condition of 
patients with circulatory insufficiency before BiVAD - therapy 
of CI IIB in 100% of patients, and on BiVAD - CI I in 14.5% of 
patients, CI IIA in 85.7% of patients, after OHT CI 0 in 35% of 
patients, CI I in 65% of patients.

Conclusions. 1. Indications for direct heart transplantation are 
the following criteria: left ventricular ejection fraction (LVEF) is 
<20%, (p<0001); pulmonary artery occlusion pressure (PAWP) 
is from 25 mm Hg up to 35 mm Hg (p<0001); peak myocar-
dial oxygen consumption is <14 ml/kg/min at the background 
of maximum drug therapy (p<0001); pulmonary vascular resis-
tance (PVR) is <5 in Wood units (p<0001); transpulmonary gra-
dient (TPG) is up to 15 mm Hg (p<0001).

2. Indications for LVAD-therapy are the following criteria: 
left ventricular ejection fraction (LVEF) is <20%, (p<0001); 
pulmonary artery occlusion pressure (PAWP) is >35 mm Hg 
(p<0001); pulmonary vascular resistance (PVR) is >5 in Wood 
units (p<0001); transpulmonary gradient (TPG) is >15 mm Hg 
(p<0001). The three-months connection of LVAD resulted in a 
decrease in the left ventricular atrium by 30% (p<0001); a de-
crease in the LV atrium is by 25.5%, (p<0001); an increase in 
the LV ejection fraction is by 21%, (p<0001). According to the 
direct tonometry of the pulmonary artery when using LVAD 
therapy, there was a decrease of the Wood index of pulmonary 
vascular resistance by 34%, (p<0001); a decrease in PAP was by 
24%, (p<0001); a decrease in TPG was by 21%, (p<0001). The 
results for the changes in functional parameters in patients on 
LVAD therapy after 3 months are the next: the maximum oxygen 
consumption by the myocardium increased by 6% (p<0001) and 
exercise tolerance increased by 15% (p<0001).

3. Indications for BiVAD-therapy are the following criteria: 
biventricular insufficiency, (p<0001); pulmonary artery occlu-
sion pressure (PAWP) is >35 mm Hg (p<0001); pulmonary 
vascular resistance (PVR) is >5 in Wood units (p<0001); 
transpulmonary gradient (TPG) is > 15 mm Hg (p<0001). 
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After three-months BiVAD connection there was a decrease 
in the atrium of the RV EDV by 6% (p<0001), a decrease in 
RV ESV was by 10% (p<0001), an increase in LVEF was 
by 33%, (p<0001), a decrease in LV ESV (M-mode) was 
by 36.3%, (p<0001), decrease in LV EDV (M-mode) was 
by 30%, (p<0001), decrease in LV ESV (B-mode) was by 
22.5%, (p<0001), increase in tricuspid systolic excursion 
(TAPSE) was by 21.4%, (p<0001). According to the direct 
tonometry of the pulmonary artery when using BiVAD-thera-
py the data were the following: reduction of the Wood index 
of pulmonary vascular resistance was by 22%, (p<0001) in 
Wood units, reduction of DLA by 15%, (p<0001), reduction 
of LNG by 14%, (p<0001).
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SUMMARY

SURGICAL METHODS OF TREATMENT OF END-
STAGE HEART FAILURE

Tanskyi V., Ostrovsky Yu., Valentyukevich A., 
Shestakova L., Kolyadko M.

State Executive Secretariat Clinical Hospital «Feofania», Car-
diac Surgery Center, Kyiv, Ukraine; Republican Scientific and 
Practical Center “Cardiology”, Minsk, Republic of Belarus

The aim of the study is to establish the effectiveness of me-
chanical support of blood circulation of patients with end-stage 
heart failure depending on the method of surgical correction.

The results of the study are based on the data of examination 
and dynamic observation of 73 patients (median age 44 (16-69) 
years, men 68 patients, women 5 patients) who were treated 
from 2008-2019 іn the following medical institutions: Repub-
lican Scientific and Practical Center «Cardiology», Minsk, Re-
public of Belarus; in the Center of Cardiac Surgery on the Basis 
of KL «Feofania» DUS. Patients were examined during the ini-
tial examination, after 3 months and after a year. 

The results of surgical treatment of patients with critical heart 
disease insufficiency: after direct UTS: 24 (92%) patients were 
treated with positive result, 2 (8%) patients died. There were 
18 (46%) patients performed secondary UTS, patients who 
were on LVAD therapy. 18 (46%) patients who continue LVAD 
therapy. On LVAD-therapy 3 (8%) patients died. The cause of 
death is purulent-septic lesions. Which patients were on BiVAD 
- therapy: secondary UTS performed 4 patients (50%). 4 (50%) 
patients died on BIVAD therapy. The cause of death in 2 (50%)
cases of purulent-septic lesions, and in 2 (50%) cases it is an or-
gan field insufficiency. Analysis of the results of the differential 
approach to surgical treatment patients with heart failure III-IV 
FC according to NYHA: patients with critical heart failure in the 
presence of contraindications to direct transplantation heart rate, 
it is advisable to consider the use of long-term mechanical cir-
culatory support based on LVAD therapy (p<0001) and BiVAD 
- therapy (p<0001) as a mechanical bridge to heart transplan-
tation. Applied long-term mechanical support of blood circula-
tion in patients with high indicators of pulmonary hypertension 
(p<0001), allows to normalize the pressure in the pulmonary 
artery and consider performing a secondary heart transplant.
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РЕЗЮМЕ

ХИРУРГИЧЕСКИЕ МЕТОДЫ В ЛЕЧЕНИИ ТЕРМИ-
НАЛЬНОЙ СТАДИИ СЕРДЕЧНОЙ НЕДОСТАТОЧНО-
СТИ

Танский В.Г., Островский Ю.П., Валентюкевич А.В., 
Шестакова Л.Г., Колядко М.Г.

Клиническая больница “Феофания” Государственного 
управления внутренними делами, Киев, Украина; Респу-
бликанский научно-практический центр «Кардиология», 
Минск, Республика Беларусь

Цель исследования - оценка эффективности механиче-
ской поддержки кровообращения у пациентов с терминаль-
ной сердечной недостаточностью в зависимости от метода 
хирургической коррекции.

Результаты исследования основаны на данных обследова-
ния и динамического наблюдения за 73 пациентами (сред-
ний возраст 44 года), из них 68 мужчин, 5 женщин), которые 
лечились с 2008-2019 гг. в Республиканском научно-прак-
тическом центре «Кардиология», Минск и в Клинической 
больнице “Феофания” Государственного управления внут-
ренними делами, Киев. Пациенты обследованы при первич-
ном осмотре и спустя 3 месяца и 1 год.

Показаниями к хирургическому лечению пациентов 
с терминальной сердечной недостаточностью являют-
ся: фракция выброса левого желудочка (ФВ ЛЖ) <20%, 
(p<0001); давление легочной артерии (ДЛА) от 25 до 35 
мм.рт.ст (p<0001); пиковое потребление кислорода мио-
кардом <14 мл/кг/мин на фоне максимальной медикамен-
тозной терапии (p<0001); легочно-сосудистое сопротив-
ление (ЛСС) <5 единиц по Вуду (p<0001); транспуль-
мональный градиент (ТПГ) до 15 мм.рт.ст. (P<0001). 
Показаниями к терапии LVAD являются: ФВ ЛЖ <20% 
(p<0001); ДЛА >35 ммрт.ст. (p<0001); ЛСС >5 единиц по 
Вуду (p<0001); TПГ> 15 мм рт. Ст. (P<0001). На фоне те-
рапии LVAD спустя 3 месяца произошло уменьшение по-
лости левого желудочка на 30%, (p<0001), полости под-
желудочной железы - на 25,5%, (p<0001), увеличение 
фракции ЛЖ - на 21% (p<0001). По данным прямой то-
нометрии легочной артерии с терапией LVAD отмечалось 
снижение ЛСС по Вуду на 34%, (p<0001), ДЛА - на 24%, 
(p<0001), ТПГ - на 21% (p<0001). Показаниями к приме-
нению BiVAD-терапии являются: бивентрикулярная недо-
статочность (p<0001); ДЛА >35 мм.рт.ст., (p<0001); ЛСС >5 
единиц по Вуду (p<0001); ТПГ >15 мм рт. ст. (р<0001).

Анализ результатов дифференциального подхода к хи-
рургическому лечению пациентов с сердечной недоста-
точностью III-IV ФК по NYHA выявил, что пациентам с 
критической сердечной недостаточностью при наличии 
противопоказаний к прямой трансплантации целесоо-
бразно рассматривать возможность применения длитель-
ного лечения, механической поддержки кровообращения 
на основе LVAD-терапии (p<0001) и BiVAD-терапии 
(p<0001) в качестве механического моста к транспланта-
ции сердца. Применяется длительная механическая под-
держка кровообращения у пациентов с высокими показа-

телями легочной гипертензии (p<0001), что позволяет в ко-
роткие сроки (недели) нормализовать давление в легочной 
артерии, обеспечивая возможность проведения вторичной 
трансплантации сердца. 

reziume

qirurgiuli meTodebi gulis ukmarisobis termi-
naluri stadiis mkurnalobaSi 

v.tanski, i.ostrovski, a.valentiukeviCi, l.Sestakova, 
m.koliadko

klinikuri saavadmyofo “feofania”, kievi, ukraina; 
respublikuri samecniero-praqtikuli centri 
“kardiologia” minski, respublika belarusi

kvlevis mizans warmoadgenda sisxlis mimoqcevis 
meqanikuri mxardaWeris efeqturobis Sefaseba pa-
cientebSi gulis terminaluri ukmarisobiT qirur-
giuli koreqciis meTodze damokidebulebiT. 
kvlevis Sedegebi efuZneba 73 pacientis (sa-

Sualo asaki – 44  w.,  68 – mamakaci, 5 – qali) 
gamokvlevis da dinamikuri dakvirvebis Sedegebs, 
romlebic mkurnalobdnen respublikur samecnie-
ro-praqtikul centrSi “kardiologia” (minski) 
da klinikur saavadmyofoSi “feofania” (kievi). 
pacientebi gamokvleulia pirveladi gasinjvis 
etapze, 3 Tvis da 1 wlis Semdeg. 
Cvenebas qirurgiuli CarevisaTvis pacientebSi 

gulis terminaluri ukmarisobiT warmoadgens: 
marcxena parkuWis gandevnis fraqcia – < 20% 
(p<0001), wneva filtvis arteriaSi – 25-35 mm vwy. sv. 
(p<0001), miokardiumis mier Jangbadis pikuri mox-
mareba - < 14  ml/kg/wT maqsimaluri medikamenturi 
Terapiis fonze (p<0001), filtv-sisxlZarRvovani 
winaRoba - < 5 erTeulze vudis mixedviT (p<0001), 
transpulmonuri gradienti – 15 mm vwy. sv.-mde 
(p<0001). Cvenebas LVAD TerapiisaTvis warmoad-
gens: marcxena parkuWis gandevnis fraqcia – <20% 
(p<0001), wneva filtvis arteriaSi – >35 mm vwy. sv. 
(p<0001), filtv-sisxlZarRvovani winaRoba - > 5 
erTeulze vudis mixedviT (p<0001), transpulmo-
nuri gradienti – > 15 mm vwy. sv.-mde (p<0001).
gulis ukmarisobis III-IV funqciuri klasis 

(NYHA) mqone pacientebis qirurgiuli mkurnalo-
bisadmi diferenciuli midgomis Sedegebis ana-
liziT gamovlinda, rom pacientebSi gulis kri-
tikuli ukmarisobiT pirdapiri transplantaciis 
ukuCvenebebis arsebobisas mizanSewonilia ganxi-
lul iqnas xangrZlivi mkurnalobis gamoyenebis 
SesaZlebloba, sisxlis mimoqcevis meqanikuri mxar-
daWera LVAD-Terapiis (p<0001) da BiVAD-Terapiis 
(p<0001) safuZvelze meqanikuri xidis saxiT gu-
lis transplantaciisaken. sisxlis mimoqcevis 
xangrZlivi meqanikuri mxardaWera gamoiyeneba pa-
cientebSi filtvis hipertenziis maRali maCvene-
blebiT (p<0001), rac iZleva filtvis arteriaSi 
wnevis mokle vadaSi (kviris ganmavlobaSi) nor-
malizebis saSualebas da amiT uzrunvelyofs gu-
lis meoradi transplantaciis ganxorcielebis 
SesaZleblobas.


