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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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SURGICAL METHODS OF TREATMENT OF END-STAGE HEART FAILURE

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

State Executive Secretariat Clinical Hospital «Feofaniay, 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).

Adult and Pediatric Heart Transplants
Number of Transplants by Year and Location

- Other
mNorth America

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

L) T5%
80%
60% mIFC
a0% mllFC
IV FC

0% + : : .'/
OHT LVAD BWAD
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.
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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 11 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.
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Fig. 5. Distribution of patients according to the INTERMACS
status
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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
BIVAD-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

Mean observation Van der
Index Group 1 Group 2 Patients | Group 3 Patients | p_. iterion p-level W‘fler(.ien p-level
Patients with CHF with CHF on with CHF on criterion
on OHT (n=26) LVAD (n=39) BIVAD (n=38) )
94,5 103 161
RV EDV [185:36] [162:30] [258:80] 17.2337 <.0001 27.5086 <.0001
61 67,5 125
RV ESV [138:18] [120:14] [171:91] 15.0504 <.0001 23.6480 <.0001
LVEF 21 19,5 16,7
(B-mode) [41:10] [40:12] [24:10] 8.8203 0.0004 15.7125 0.0004
LV ESV 218 248 300
(M-mode) [309:102] [410:130] [410:219] 5.0684 0.0086 8.6819 0.0130
LV EDV 278 327 370
(M-mode) [414:147] [630:174] [472:304] 49031 0.0099 8.7838 0.0124
LV ESV 236 255 258 0.0321
(B-mode) [367;93] [443;100] [410;19] 40150 0.0220 6.8787
11,5 10,6 8,4
TAPSE [19:7] [17.8:6] [11:6] 3.0021 0.0556 5.1455 0.0763

CHEF, 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 BiVAD161 [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 BiVAD125 [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 BIVADI16.7 [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 BIVAD 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 BiVAD370 [472; 304] than in group 1 Patients with
CHEF 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 BiVAD258 [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).

© GMN

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 BIVAD- 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 BIVADS.4 [7; 2.7] than in group
1 patients with CHF for direct OHT 3.5 [S; 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 BiVAD 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 LVADI15 [22; 10] than in group 1 patients
with CHF for direct OHT 11.8 [19; 7] and in group 3 patients
with CHF on BIVAD10.8 [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

Mean observation
Van der
Index Group 1 Group 2 Patients | Group 3 Patients | p_criterion | 271V | Waerden | 271€V€l
Patients with CHF with CHF on with CHF on criterion (¢%)
on OHT (n=26) LVAD (n =39) BIVAD (n=8)
35 5,5 5.4 <.0001
Wood [5: 1.7] [8.2:2.4] [7:2.7] 36.7722 <.0001 40.8302
37 46,9 44,5
PAP [52:19] [85: 35] [56: 29] 17.6052 <.0001 27.7535 <.0001
11,8 15 10,8
TPG [19: 7] [22: 10] [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
Mean observation F-criterion p-level Van fier.Waerden plevel
criterion (%)
Index Group 1
Patients with CHI after OHT (n=24)
LV EF 67
(B-mode) [83:59] 8.8203 0.0004 15.7125 0.0004
LV ESV 33
(M-mode) [54:11] 5.0684 0.0086 8.6819 0.0130
LV EDV 96
(M-pesin) [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- ¥ before OHT
B after OHT

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 IT 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.
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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.

B before OHT W after OHT

100%
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- , , _
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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 lefi and right ventricles
for patients on mechanical support of circulation among group 2 patients with CHI on LVAD

Mean observation: 5
= Van der
. . . 3 p-level p-level
Index Group 2 Patients Group 2 Patients with E \.’Vaefrden
with CHI before CHI on LVAD 3 months L;.‘ criterion (x°)
LVAD (n =39) (n =39)
RV EDV 103 76,7
[162:30] [162:36] 17.2337 <.0001 27.5086 <.0001
67,5 46,6
RV ESV [120:14] [101:19] 15.0504 <.0001 23.6480 <.0001
LV EF 19,5 24,6
(B-mode) [40:12] [47:12] 8.8203 0.0004 15.7125 0.0004
LV ESV (M- 248 159,3
mode) [410:130] [385:35] 5.0684 0.0086 8.6819 0.0130
LV EDV 327 228,1
(M-mode) [630:174] [496:80] 4.9031 0.0099 8.7838 0.0124
LV ESV 255 156 0.0321
(B-mode) [443:100] [240:38] 4.0150 0.0220 6.8787
10,6 11,2
TAPSE [17.8:6] [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 Ivad 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).
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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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Table 5. The results of direct pulmonary artery tonometry for group 2 patients
with CHI on LVAD on mechanical support of the blood circulation

Mean observation:
Van der
Index Group 1 Group 2 F-criterion | p-level Waerden p-level
Patients with CHF Patients with CHF on LVAD criterion (')
on OHT (n=26) (n =39)
Wood 3.5(5; 1,7] 5,51[8,2;2,4] 36.7722 <.0001 40.8302 <.0001
PAP 37[52;19] 46,9 [85; 35] 17.6052 <.0001 27.7535 <.0001
TPG 11,8 [19; 7] 15[22; 10] 13.3210 <.0001 23.0940 <.0001

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.

B before LVAD Mon-LVAD M OHT

- 77%
BO% 67% 64%
s | 30% 33% o
20% -ﬁ 3% % o .‘f qe
-|'/ T T T l/'

0%
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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, [V
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.

| B before LVAD N on-LVAD OHT ‘

100% < 89.2%
80% 66%
55%
60% 45%
g 34%
40%
10.8
20% 7 pon 0% 0%
o — —
0% T .
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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
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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.
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Table 6. The results of structural and functional parameters of the left and right ventricles
for group 3 patients with CHI on BiVAD

Mean observation:
-level Van der -level
Index . Gm“l_) 3 ) Gm}lp 3 F-criterion P Waerden P
Patients with CHI Patients with CHI on criterion (%)
before BIVAD (n=8) | 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
(B-mode) 16,7 [24;10] 24,8 [46;10] 8.8203 0.0004 15.7125 0.0004
LV ESV
(M-mode) 300 [410;219] 191,1[279;51] 5.0684 0.0086 8.6819 0.0130
LVEDV 370 [472;304] 259,4[367;102] 4.9031 0.0099 8.7838 0.0124
(M-mode)
LVESV 258 [410;194] 199,7 316;51] 4.0150 0.0220 6.8787 0.0321
(B-mode)
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
Mean observation:
S Van der
Index Group 3 Group 3 F-criterion p-level Waerden p-level
Patients with CHI Patients with CHI on criterion (x’)
before BIVAD (n=8) BIVAD (n=4)
Wood 5.417;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 CHlon 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).

© GMN

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.

| B before BVAD M on-BVAD OHT |
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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,
IT 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.
100%
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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 1 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
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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 ITA 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 in 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 I1I-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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Keywords: chronic heart failure, LVAD-therapy, BiVAD -
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PE3IOME

XUPYPTHMYECKHUE METOJBI B JJEYEHUH TEPMU-
HAJIbHOM CTAJUH CEPIEYHOI HEJOCTATOYHO-
CTH

Tanckuii B.I., OcrpoBckuii IO.I1.,, BanenTiokeBuu A.B.,
Ilecraxona JLI., Koasiako M.T.

Knunuyeckaa bonvnuya “®Deoghanus” Tocyoapcmeennozo
ynpasnenus eHympeHnumu Oenamu, Kuee, Yxpauwna, Pecny-
Onuxauckull Hayumo-npaxmuyeckuti yeump «Kapouonoeusy,
Mumnck, Pecnybnuxa Berapyce

Lemns uccrnenoBanus - oneHka 3()(EKTHBHOCTH MeEXaHWYe-
CKOM MOJIIEPKKH KPOBOOOPAIICHHUS y MAIUEHTOB C TEPMHHAITb-
HOM CcepleyHOll HeIOCTaTOYHOCTBIO B 3aBUCUMOCTH OT METOJA
XUPYPrUdeCKON KOPPEKIIUH.

Pesynbrats! nccie0BaHNs OCHOBAHBI HA JAHHBIX 00CIe10Ba-
HUS U IWHAMHAYECKOTO HAOMIofeHNs 3a 73 mamueHTaMu (cpen-
HUi Bo3pacT 44 rona), u3 HUX 68 MyK4WH, 5 )KSHIINH ), KOTOPBIE
negmmuch ¢ 2008-2019 rr. B PecryOnukanckoM HaydHO-TIPaK-
TuyeckoMm 1enrpe «Kapauonorus», Munck u B Kiimnuueckoit
oompHuIe “@eodanus’” [ocynapcTBEHHOTO YIpaBIeHHUS BHYT-
penanmu aenamu, Kues. [anuenTsr 006cne10BaHb! IpH IePBUY-
HOM OCMOTpE H CITyCTs 3 Mecsta u 1 To.

ITokasaHuAMH K XUPYPrHYECKOMY JIEUCHHIO TAI[EHTOB
C TEpMUHAIBbHON CEpJeYHOW HENOCTATOUYHOCTHIO SIBISAIOT-
cs: ¢paxums BeIOpoca neBoro xerygouxa (OB JIK) <20%,
(p<0001); maBnenue nerognoit aprepun (1AJIA) ot 25 mo 35
MM.pT.cT (p<0001); mukoBOE MOTpebICHHE KUCIOPOAa MHO-
kapaoMm <14 mu/kr/MuH Ha GoHE MaKCUMallbHON MEeTUKaMeH-
To3HO# Teparmuu (p<0001); I€ro4HO-COCYIUCTOE COMPOTUB-
nenue (JICC) <5 emunun no Byny (p<0001); TpaHcmynb-
monanbpHBId rpagueHT (TII) mo 15 mm.pr.cr. (P<0001).
[Moxazanmsamu k Tepamuu LVAD ssmsiorcs: @B JDK <20%
(p<0001); JJIA >35 mmpr.ct. (p<0001); JICC >5 egunnn mo
Byny (p<0001); TIII™> 15 mm pt. Ct. (P<0001). Ha ¢done Te-
panuu LVAD crycts 3 Mecsma mpou301nuI0 yMEHbIICHUE T10-
nmoctu yeBoro xemynouka Ha 30%, (p<0001), momoctu mox-
JKeITymouHON keme3sl - Ha 25,5%, (p<0001), yBemmuenue
¢dpaxmun JIK - ma 21% (p<0001). ITo manHEIM mpsMoOi To-
HOMETpPUHU JIETOUHON apTepuu ¢ Tepanueit LVAD ormeuanocs
cuamwkenne JICC no Byny Ha 34%, (p<0001), IJIA - Ha 24%,
(p<0001), TIIT" - mHa 21% (p<0001). [TokazaHusIMH K TpUMe-
HeHuto BiVAD-tepanuu aBiustoTcs: OUBEHTPHKYIIApHAS HE0-
crarounocts (p<0001); AJIA >35 mm.pr.ct., (p<0001); JICC >5
exuann o Bymny (p<0001); TIIT >15 mwm prt. ct. (p<0001).

AHanu3 pe3ynbTaToB AU PEPeHINATFHOTO MOIX01a K XU-
pYprudecKoMy JIEYEeHHIO MAIHeHTOB C CepAeYHON HemocTa-
TouHOCTRIO III-IV ®K mo NYHA BeIsiBHII, 4TO HAallMEHTaM C
KPUTHYECKOM cepaeyHON HeA0CTATOYHOCTHIO MPHU HAITHUUYUH
MPOTUBONOKA3aHUN K MPAMONW TpaHCIUIAHTAIlUU LEeJIecoo-
Opa3HO paccMaTPUBATh BO3ZMOXXHOCTH IIPUMEHEHUS ATHTEITb-
HOTO JICUYCHHS, MEXaHNIECKOH MOJAEPKKH KPOBOOOpaNeHHS
Ha ocHoBe LVAD-tepanuu (p<0001) m BiVAD-tepanun
(p<0001) B KauecTBe MEXaHUYECKOT'O MOCTa K TPaHCIJIaHTa-
uu cepana. Ilpumensercs AauTenbHas MEXaHHYIeCKas MOA-
JIep’KKa KPOBOOOpAIIeHNsI y MaMeHTOB C BBICOKMMH ITTOKa3a-
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

TessiMU JierouHoi runeprensuu (p<0001), yTo mo3BoIsIeT B KO-
POTKHE CPOKHU (HEAEIN) HOPMAJIN30BaTh JABJICHUE B JICTOYHOM
apTepuu, oOecreynBasi BOSMOKHOCTb [TPOBEACHHST BTOPHUUHOM
TpaHCIUIAHTALUU CepLa.
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