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Bsedenue. Hanbonee 4actom MpUYMHOM MILEMMHYECKOW OMMATaLMM NeBOro enyaouka (JTHK) senseTca onutenbHo
CYLLIECTBYIOLLIMIA aTepOCKNEepo3 KopoHapHbix apTepuii (KA). 30M0TbIM CTAHAAPTOM JIEYEHWA TaKWMX MaUMEHTOB ABNAETCA
KOPOHapHOe LLYHTMPOBaHWe C MpOTE3MPOBaHMEM/NNIACTUKON MMUTPaNbHOrO KnanaHa. B KauecTBe npegonepalMoHHOM
MOAroTOBKM 60/bHbIX C AAHHOM NaTONOrM1eN UCMONb3YeTCA YCTaHOBKA BHYTPUAOPTabHOM 6annoHHoM KoHTpnynbcaumu (BABK).

Llens. AHann3 “3MeHeHUA CTeNeHW MUTpanbHou peryprutaumm (MP) nweMmnyeckoro reHesa u KMMHUYECKUX UCXO[0B
y 60NbHBIX CO CHUMKEHHOM dpaKumen Boibpoca (DB) JTHK 1 MynbTUCOCYAMCTHIM NOPaKEHUEM KOPOHAPHLIX apTepui Ha GoHe
npvMeHeHuA BABK B conpoBoXaeHUM KOPOHAPHOTO LUYHTUPOBaHWUA Y KOPOHAPHOIO CTEHTUPOBAHMA.

Mamepuane! u Memodel. B cTaTbe npeacTaBneHbl pe3ynbTathl ieveHnsa 186 60/bHbIX ¢ MUTPaNbHOM HEJOCTaTOYHOCTbIO
WMLIEMMYECKOr0 reHe3a, KoTopbiM bbina BeinonHeHa BABK B KayecTse npefonepauyoHHO NOSTOTOBKM B CBA3W C HU3KOM
OB JTXK. MaumenTbl 6binM pasgeneHbl Ha 2 rpynnbl. B 1-yto rpynny Bownmn 132 naumeHTa, KOTOPbIM 6bIfI0 BbINOSHEHO
KOpOHapHoe LUyHTUpoBaHwe. Bo 2-yto rpynny Bownu 54 nauueHTa, KOTOPbIM 6bI0 BLINOIHEHO CTEHTUPOBaHNE KOPOHAPHBIX
apTepui. Ha ocHoBaHMM 3X0KapaMorpagryeckmx AaHHbIX U3ydeHa aMHammka MP 1 OB JIXK mo 1 nocne peBackynapusaumm
Muokapaa JTHK.

Pesynomameoi. B 1-oi rpynne Ha ¢oHe npuMeHeHua BABK oTMeueHo cHukeHue ctenedn MP Ha 58% (p < 0,05)
B paHHEM MocnieonepaunoHHoM nepuofe (Ha 0CHOBaHUM M3MepeHWs vena contracta (v.c., LUMPWHA CTpYM peryprutaumm
Ha KnanaHe) U Ha 54% (p < 0,05) — B cpok 6onee 6 Mec. nocne onepaTMBHOrO nedveHus. Bo 2-oi rpynne Ha QoHe
npvMeHeHnA BABK oTMeueHO cTaTUCTUYECKM 3HauMMoe CHuKeHue cTeneHu MP (Ha ocHoBaHum v.c.) Ha 42% (p < 0,05)
B paHHeM nocneonepalmoHHoM neproge 1 Ha 41% (p < 0,05) — B cpok 6onee 6 Mec. nocnie onepaTMBHOMO NEYEHNA.

3arnoyerue. Vcnonb3oBaHve BABK y naumeHTtoB ¢ Huskoi OB JIXK, yMepeHHon u BbipaweHHon MP, a Takke
3HaYMMOM NaTosI0rMen KOPOHAPHBIX apTepuUiA NO3BONIMI0 CHU3WUTL NPOAOMKUTENBHOCTD ONEPaTUBHOIO SIEYEHUA U BPEMEHU
MCMOSb30BaHMA UCKYCCTBEHHOTO KPOBOOBPALLEHUS MyTeM 0TKas3a 0T HE0BX0AMMOCTM BbINOSHEHWA KOPPEKLMM MUTPaNbHOM
HEe0CTaTOYHOCTM KaK HerocpefCTBEHHO BO BPeMA XMPYPrUYECKOW peBacKyNApu3auuW, Tak U B OTAANEHHOM Mepuofe
(6onee 6 mec.).

KnioueBble cnoBa: uweMuyecKas MUMPAILHAA Hed0CMAaMOYHOCMb; PEeBACKYIAPU3AUUS; (PPaKyus 8blbpoca n1eso2o
Jcenyd04Ka; BHYMpUAaopmarbHas banIoHHasA KOHMPNYMbCAYUS; UWeMUYecKas bosie3Hs cepdya
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ABSTRACT

INTRODUCTION: The most common cause of ischemic dilatation of the left ventricle (LV) is long-standing atherosclerosis
of the coronary arteries (CA). The gold standard for treating such patients is coronary artery bypass surgery with prosthetics/
plasty of the mitral valve. For preoperative preparation of patients with such pathology, intra-aortic balloon counterpulsation
(IABC) support is used.

AIM: To analyze the changes in the degree of mitral regurgitation (MR) of ischemic origin and of clinical outcomes in
patients with reduced left ventricular ejection fraction (LVEF) and multi-vascular coronary artery disease during use of IABC.

MATERIALS AND METHODS: The results of the treatment of 186 patients with ischemic mitral insufficiency who
underwent intra-aortic balloon counterpulsation as a preoperative preparation in connection with a low LVEF were outlined
in this manuscript. The patients were divided into 2 groups. Group 1 included 132 patients who underwent coronary bypass
surgery while Group 2 included 54 patients who underwent coronary artery stenting. The dynamics of MR and LVEF before and
after left ventricular revascularization were studied on the basis of echocardiographic data.

RESULTS: In group 1, there was a decrease in the degree of mitral regurgitation by 58% using IABC (p < 0.05) in the
early postoperative period (based on the measurement of vena contracta, v.c., the width of the regurgitation jet on the valve),
and by 54% (p < 0.05) in more than 6 months following surgical treatment. In group 2, there was a significant decrease in the
degree of MR (based on v.c.) by 42% (p < 0.05) in the early postoperative period and by 41% (p < 0.05) in more than 6 months
following surgical treatment.

CONCLUSION: The use of intra-aortic balloon counterpulsation in patients with low LVEF, moderate and severe Ml, and
with significant coronary artery pathology, led to the reduction in the duration of surgical treatment and the time of using
artificial blood circulation through by excluding the need for the correction of MI, both directly during surgical revascularization
and in the long-term period (more than 6 months).

Keywords: ischemic mitral insufficiency; revascularization; left ventricular ejection fraction; intra-aortic balloon
counterpulsation; ischemic heart disease
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INTRODUCTION

The problem of ischemic mitral insufficiency (Min)
remains relevant up to the present time [1, 2]. Dilatation
of the left ventricle (LV) leads to distension of the mitral
valve ring, which, in turn, leads to mitral regurgitation
(MR) of a different extent and severity. The most common
cause of ischemic dilatation of the LV is long-standing
atherosclerosis of the coronary arteries (CA) [1-3]. If
the pathology was not timely diagnosed, patients were
admitted to the clinic with a triad: a reduction in the
ejection fraction (EF) of the LV, Min, and multivascular
lesions of CA. The gold standard for treating such patients
is coronary artery bypass surgery with prosthetics/plasty
of the mitral valve [4, 5].

Without special preparation, however, these patients
demonstrate a high percentage of lethal outcomes (in
some cases, patients are refused surgical treatment
and/or offered a heart transplantation operation) [4, 6].
This is directly associated with myocardial hibernation,
inadequate myocardial perfusion with custodial during
the operation, a prolonged switch-off of the artificial
blood-circulation apparatus due to pronounced heart
weakness, leading to high-dose adrenomimetic use
[7]. For preoperative preparation of patients with such
pathology, intra-aortic balloon counterpulsation (IABC)
support is used. It has repeatedly been proven that IABC
improves myocardial perfusion and increases EF LV [7,
8]. However, in several patients, the MIn dynamics were
such that the surgical treatment volume and the surgical
revascularization method were changed because of the
need for MR correction [1, 6, 9, 10].
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Aim — this study analyzes the dynamics of
ischemic mitral regurgitation and clinical outcomes in
patients with reduced left ventricular ejection fractions
and multivascular lesions of the coronary arteries using
intra-aortic balloon counterpulsation in coronary bypass
surgery and coronary stenting.

MATERIALS AND METHODS

A retrospective analysis of 186 patients with
moderate or pronounced MR was conducted from
2010 to 2020. In all patients, coronary bypass surgery
or stenting was performed in the cardiovascular
surgery department of Donetsk Clinical Territorial
Medical Association. Patients over 18 years old
(average, 53.6 + 6.32 years) were enrolled. All patients
were divided into two groups based on the treatment
method used.

Group 1 included 132 patients (91 men and 41
women) whose revascularization procedure was
coronary artery bypass surgery. The average LVEF was
34.1 + 4.6% (minimal 26%, maximal 42%). In 89 patients,
lll degree MR was recorded before IABC support, 27
patients — Il degree MR, and 16 patients — | degree
MR (Table 1, Fig. 1A).

Group 2 included 54 patients (26 men and 28
women) who underwent coronary artery stenting as
the revascularization method. This group included the
patients with the most severe conditions (LVEF less
than 25% and Ill degree MR, Table 1), associated with
high surgical risks when performing traditional bypass
surgery.

Table 1. The severity of Mitral Insufficiency in Study Groups before Intra-Aortic Balloon Counterpulsation Support

Vena contracta
Study Group n (%)
Data Format Result, mm
Mtgo 21022
| degree Mitral Insufficiency 16 (8.6%) Me 22
[Q1-Q3] [1.9-2.4]
M+go 4.9 +0.31
Group 1 Il degree Mitral Insufficiency 27 (14.5%) Me 5.06
[Q1-Q3] [4.6-5.2]
Il degree Mitral Insufficiency Mto 6.2+0.3.9
(left ventricle ejection fraction 89 (47.9%) Me 6.25
>26%) [Q1-Q3] [5.9-6.8]
Il degree Mitral Insufficiency M+to 6.3+0.22
Group 2 (left ventricle ejection fraction 54 (29.0%) Me 6.42
<25%) [Q1-Q3] [5.8-7.0]

IABC was inserted in all 186 patients three days
before the surgical intervention because of reduced
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LVEF (from 17% to 42%). IABC was used in 1:1 mode.
Adrenomimetics were used in 19 patients because of
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pronounced arterial hypotension. Also, 89 patients had
signs of cardiac insufficiency (IIB stage). No patient was
required to have surgical correction of Min performed
because the echocardiography (EchoCG) data showed
no anatomic lesions of the cusps and other mitral valve
structures. All patients had significant atherosclerotic
lesions of the carotid arteries and arteries of the lower
limbs (to the extent of occlusion). Also, 63% of patients
had comorbid type 2 diabetes mellitus.

The duration (M + o) of the surgical intervention
in group 1 was 245 + 3 2 min, artificial circulation —
98 + 14 min, of compression of the aorta — 56 + 9 min,
and stay in the hospital — 12 + 2 days. In all the patients
in whom the vena contracta (v.c.) in EchoCG before the
surgery was more than 4.0 mm, intraoperative water
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testing was performed to identify the degree of Min
(Figure 2). IABC was switched off on the second day after
the surgical intervention.

In group 2, the intervention duration (M + o) was
138 + 19 min. In two patients, revascularization of five
CA was performed (the trunk of the left coronary artery,
the anterior descending artery, circumflex artery, obtuse
marginal branch, right coronary artery), in 19 patients —
four vessels (the anterior descending artery, circumflex
artery, obtuse marginal branch, right coronary artery), in
27 patients — three vessels (anterior descending artery,
circumflex artery, right coronary artery), in six patients
— two vessels (anterior descending artery, circumflex
artery). IABC was removed on average on the seventh
day after revascularization.

Fig. 1. Visualization of Mitral Insufficiency using color Doppler imaging before the surgical intervention: A — before insertion of
Intra-Aortic Balloon Counterpulsation; B — with the working Intra-Aortic Balloon Counterpulsation in the early postoperative period.

Fig. 2. Intraoperative revision of the mitral valve by conducting water testing.
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The results obtained were processed using
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Statistica 10.0 program (Stat Soft Inc., USA). The

data are presented in the form of the mean (M),

standard deviation (o), median (Me), and interquartile
range [Q1-Q3]. The statistical significance of the

differences between the groups was assessed using
the nonparametric Mann-Whitney test. The differences

RESULTS

were considered statistically significant at p < 0.05.

The dynamics of v.c. and LVEF in the study

Table 2. Dynamics of Vena contracta and Left Ventricle Ejection Fraction in Study Groups in Hospital stage

groups during the follow-up period are given in Tables
2 and 3.

Before Intra- 3 Days of Intra-
Parameters Datznliiormat Aortic Balloon Aortic Balloon Oneslaﬂu;rafter 7 [;zzseafter
p Counterpulsation Counterpulsation gery gery
Group 1
Mto 3604 3.7+03 2507
Vena contracta, MM Me 5-751;20.3 3.74 3.84 274
' [Q1-Q3] i 9.—6 g [1.4-4.3] [1.5-4.4] [1.4-4.2]
p o 0.005 0.005 0.005
Mto 31446 42+ 2.4 4127 44 +19
Left ventricle ejection Me '3 6_1 ) 45.6 44.2 45.6
fraction, % [Q1-Q3] 26 2_'42 0 [31.8-50.4] [30.7-48.9] [32.1-50.3]
p ) ’ 0.0003 0.0003 0.0003
Group 2
Mto 2105 22+03 2205
Vena contracta, Mm Me 6.‘122&3 2.24 212 221
' [Q1-Q3] 6 ]'_7 7] [2.0-3.2] [1.8-3.3] [1.8-3.9]
p o 0.001 0.001 0.001
M+to 37+29 37+28 41+28
o 20.3 2.1
Left ventricle ejection Me 24 38.3 38.6 425
fraction, % [Q1-Q3] (7 1_'24 9] [27.4-43.1] [26.9-42.5] [29.4-46.1]
p ’ ) 0.0003 0.0003 0.0003

Note: p — reflects statistically significant difference compared with the given parameter before insertion of Intra-Aortic Balloon Counterpulsation

Table 3. Dynamics of Vena contracta and Left Ventricle Ejection Fraction in Study Groups at 6 and 12 Months of Observation

Parameters Data Format and p 6 Months 12 Months
Group 1
M+to 26+03 2.7+05
Vena contracta, MM Me 272
' [@1-Q3] [1.5-4.1] [1.5-4.2]
p 0.005 0.005
Mto 43 +3.2 42 £2.7
L . Me 45.2
Left ventricle ejection fraction, % [Q1-03] [31.1-48.7] [30.9-49.4]
p 0.005 0.005
Group 2
Mto 22+04
Vena contracta, MM Me 226
' [Q1-Q3] [1.7-4.1]
p 0.001
Mzto 393+ 1.4
o . Me 40.7
Left ventricle ejection fraction, % (1-03] (29.3-45.8]
p 0.0003

Note: p— reflects statistically significant difference compared with the given parameter before insertion of Intra-Aortic Balloon Counterpulsation
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In group 1 with the application of IABC, a statistically
significant reduction in the degree of Min (based on the
change in the diameter of the v.c.) by 58% (p < 0.05)
in the early postoperative period (Fig. 1B) and by 54%
(p < 0.05) more than six months after the surgical
intervention. This parameter remained at this level for a
long observation period, with a minimum of 12 months.

Complications: Massive postoperative bleeding
(required resternotomy) occurred in three patients, whereas
26 patients had paroxysmal forms of rhythm disorder in the
postoperative period (was eliminated conservatively). Two
patients required the implantation of electrocardiostimulators
in the postoperative period because they developed complete
atrioventricular blocks. Also, four patients died in the early
postoperative period (three due to acute mesenteric ischemia
and one — ischemic stroke).

In group 2, with the application of IABC, a
statistically significant reduction in the degree of Min
(based on changes in the diameter of the v.c.) by 42%
(p < 0.05) in the early postoperative period and by 41%
(p < 0.05) at more than six months after surgical treatment.
There was also a statistically significant increase in LVEF
by 78% (p < 0.05) seven days after surgery and by 84% (p
< 0.05) six months after surgical treatment.

In the second group, no deaths occurred. In nine
patients, negative dynamics were noted on the ECG in the
first five days (negative T wave in V4-V6 leads), which is
most probably associated with intraoperative damage to
the myocardium resulting from temporary vessel closure
during stenting.

DISCUSSION

Our data agree with those of other authors.
According to a meta-analysis of seven randomized
and 16 observational studies, including 9212 patients,
the preventive use of IABC reduced the risk of lethality
in randomized clinical studies by 4.4% (odds ratio
0.43; 95% confidence interval 0.25-0.73; p = 0.0025).
Besides, the patient length of stay with preoperative
IABC support in an intensive care unit (p < 0.0001) and
in a hospital (p < 0.0001) also significantly decreased.
According to the analysis, current randomized clinical
trial and observational study data enable patients at high
risk before coronary aortic bypass surgery to expect
favorable effects of IABC [11]. Similar data are provided
in the review by Poirier et al. [12].
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CONCLUSION

Thus, intra-aortic balloon counterpulsation in
patients with a low left ventricular ejection fraction,
moderate and pronounced mitral insufficiency,
and significant pathology of the coronary arteries
permitted a reduction in the duration of surgical
treatment and artificial circulation (in study group 1)
by refusing surgical correction of mitral insufficiency.
In group 2, it permitted the complete refusal of
additional intervention (for valve prosthesis or
plasty) because of the absence of these indications
(the average time of correction of isolated mitral
regurgitation by valve plasty/prosthetics is 15-25
min). Besides, these patients do not need to take
anticoagulants, which reduce the risk of developing
early and late hemorrhagic complications.

It is also possible to use intra-aortic balloon
counterpulsation to treat patients in extremely severe
conditions (those inoperable with traditional methods
due to high risks). It is not only the volume of surgical
intervention that changes, but also the method of
revascularization changes to a minimally invasive
one. This almost always reduces the risks of surgical
treatment for a patient.
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