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Surgical correction of mitral insufficiency due to integrity damage
of chordal-papillary continium: comparison of long-term results
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The authors present their results concerning surgical treatment of 520 patients using surgical correction of mitral
insufficiency due to integrity damage of chordal-papillary continium. All the patients were operated using cardiopul-
monary bypass in the period from 01.01.2006-31.12.2015 in different departments of the Mykola Amosov National
Institute of Cardiovascular Surgery (Academy of Medical Sciences of Ukraine). All the patients examined were di-
vided into two groups — group A (with mitral valve plastics) and group B (with mitral valve replacement, MVR).
Long-term results became known for 487 patients (93.8% of patients discharged).
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Mitral valve insufficiency due to integrity damage of this
valve chordal-papillary continium appears in 9-17% of all
cases of mitral defects, reaching 32-41% in the structure of
mitral insufficiency [1, 7, 8].

Chords and papillary muscles of the mitral valve being
absolutely anatomically interrelated form a unique closed
power circuit of the heart left ventricle: fibrous ring — leaflets
— chords — papillary muscles — left ventricle myocardium —
fibrous ring. Any damage of fibrous ring integration leads
to mitral valve unclosing which induces, in turn, the mitral
valve regurgitation [1, 4, 5, 6].

In cardiologist’s patients with “pure” or predominant
mitral insufficiency, the hemodynamics disturbances are
due to blood regurgitation through damaged mitral valve
during ventricle systoles. The mass of reverse blood flow is
determined by the pressure difference between atrium and
ventricle as well as by the area of unclosing zone between
valve leaflets. The volume overloading in the left atrium
leads to the left ventricle volume overloading; it causes later
its dilatation and hypertrophy. The complete fluid removal
from the left atrium during diastole and push-like blood
entrance into it leads to the situation when the increase of
mean atrium pressure is lower than the increase found in
cases of mitral stenosis; thus, the Kitayev’s reflex switches
on later being more weaker than in case of mitral stenosis.
The pressure increase in the left atrium accompanied by
the blood congestion in the lesser circulation are due to
increased residual blood volume in it. As far as pulmonary
hypertension progresses, the right ventricle insufficiency and
the greater circulation insufficiency increase [1-3, 5, §, 9].

Thus, the choice problem of the most effective approach
for surgical treatment of the given pathology is a rather
burning one.

The aim of this work is analysis of long-term results of
surgical correction in cases of mitral valve insufficiency due
to integrity damage of chordal-papillary apparatus when
different surgical approaches had been used.

Materials and methods. During the period from the
01.01.2006 up to the 31.12.2015, 520 patients with mitral
insufficiency due to the integrity damage of chordal-papillary
continuum were operated at the Mykola Amosov Institute
of Cardiovascular Surgery (National Academy of Medical
Sciences of Ukraine). Patients with accompanying aortal valve
prosthetics were excluded from this study. The study included
367 males (70.6%) and 153 females (29.4%). Mean age of
patients was 55.91+9.9 years. Mitral valve plastics was carried
out in 201 patients (38.7%, group A), mitral valve prosthetics
having been realized for 319 patients (61.3%, group B). Two
patients included to the group B had previously mitral valve
plastics operation; however, the necessity of mitral valve
replacement developed immediately during their stay in the
hospital; thus, these patients were taken to the group B.

For examination of long-term results of operations, the
authorsusedanamnestic, statisticalmethods,echocardiography,
electrocardiography, endovascular examination approaches,
questionnaires, corresponding, telephone calls etc.

The main information concerning our patients is given
in the Table 1.

Among patients of A and B groups there was no significant
differences concerning their gender and age; however, such
differences are evident concerning insufficiency duration,
presence of atrial fibrillation, and duration of such defect;
these parameters as well as quantity of patients with the IV
functional NYHA class were significantly higher in patients
with mitral valve replacement, the pre-operational state of
the group B patients was more serious.
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Table 1

The main data concerning pre-operation parameters of
patients belonging to groups A and B

Table 3

Accompanying surgical interventions aiming mitral
insufficiency correction

43

Group A Group B Group A
(n=201) (n=319) Accompanying (n=201) Group B (n=319)
Parameters n % n % P interventions n % n % value
Men 144 71,6 223 699 >0,05 Left atrium (LA) 17 53
lastics, MAZE ) ) ’ )
Women 57 284 96 30,1 >0,05 P ’
: + + Tricuspid valve
Mean pfatlent age (.years) 55,1+9,2 56,5+10,1 >0,05 (TV) plastics 104 517 82 257 <005
Insufficiency duration 5,7£2.8 7.8%45 <0,05 including LA 4 2.0 4 1,3  >0.05
(vears) plastics, MAZE
Atrial fibrillati 40 199 91 28,5 0,05
- ria ' ri fa |o'nl ) , <0, gfar?t?r?c_;y bypass 8 40 47 147 <005
uration of atria
fibrillation (years)* 4,5+0,9 82+25 <005 TV plastics +
Functional NYHA class coronary bypass 17 8.4 20 6.3 >005
I 60 299 63 197 <005 grafting
I 102 50,7 150 470  >0,05 Other 7 3.5 5 1.6  <0.05
v 39 194 106 332 <005 In all: 136 677 171 536 <0.05
*Duration of atrial fibrillation before operation is known for 17 patients
from the group A (42.5%) and 48 ones from the group B (52.7%).
Table 2 Table 4
able . . e .
. . ) Duration of aorta clamping and artificial circulation
Main pre-operation echocardiography parameters
Group Aon the  Group B on the
Group A Group B Parameter whole (n=201)  whole (n=319) P
Parameter (n=201) (n=319) P value Aorta clampin
LV EDV (ml) 200,5+46,4 210,3¥48,4  >0,05 (min) g 110.5+38.8 871%#22.5  <0.05
LV ESV (ml 78,1243 88,6%26,8 >0,05 i
(mb) Cardiopulmonary 479 ¢449 3 136.8431.7  <0.05
LV SV (ml) 123,24345 122,1%38,7 >0,05 bypass (min)
LV EF (%) 61,9125 58,9+14,0 >0,05 Group A patients  Group B patients
ith TV plasti ith TV plasti
LV diameter (cm) 5,113 53414 50,05 oy sy
SPPA (mm Hg) 52,2153 53,1151 >0,05 :
Aorta clamping 113.8+37.7 957%272  <0.05
(min)
The data seen in the Table 2 show no significant Cardiopulmonary 173.7 +48. 150.3£#39.4  <0.05
. . bypass (min)
difference between echocardiography parameters of both Avati -
groups; however, dilatation of left heart parts in the group B Grqup patients . Gr oup B patients
. . o with coronary with coronary
pa'tlents was somewhat more, the left ventricle contractility bypass grafting  bypass grafting
being somewhat lower. (n=8) (n=47)
Besides mitral insufficiency correction, accompanying Aorta clamping
surgical procedures were carried out for some patients (see (min) 102.8 29.8 1124283 >0.05
Table 3). Cardio
. . . . pulmonary
According to the data presented in the Table 3, tricuspid bypass (min) 159.6 £40.5 176.7+471  <0.05
valve plastics operations were oftenqr carried out for patienFs Group A patients  Group A patients
of the group A, the operations being mostly prophylactic with TV plastics ~ with TV plastics
ones in cases of small or moderate regurgitation. On the and coronary and coronary
contrary, coronary artery heart disease requiring coronary bypass grafting  bypass grafting
bypass grafting was oftener found in group B patients (n=17) (n=20)
(21.0% versus 12.4% of cases) suggesting the state of this Aorta clamping 141.8 +38.4 135.0356  >0.05
group patients to be more severe. (min)
The main parameters describing operations are shown Cardiopulmonary 220.6 +51.1 2009463  <0.05

in the Table 4.

bypass (min)
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Table 5 Table 6
Diameters of prostheses implanted in group B patients Diameters of supporting rings in group A patients (n=175)
(n=319) Supporting ring diameter n %
Diameter of prostheses n % 26 mm 4 2.3
25 mm 7 2.2 28 mm 71 40.1
27 mm 97 30.4 29 mm 8 4.6
27\29 mm (On-X) 35 110 30 mm 65 37.1
28 mm 1 0.3 31 mm 1 0.6
29 mm 165 51.7 32 mm 14 8.0
31 mm 13 4.1 34 mm 5 2.9
No data 1 0.3 36 mm 2 1.1
No data 5 2.9

The duration of aorta clamping and cardiopulmonary
bypass was longer in almost all patient subgroups of plastics
group; this fact may suggest the plastics approach to be more
complicated than the prosthetics one (Table 4).

Among the group B patients, the next models of
mechanical artificial valves were implanted: On-x (45
cases, 14.1%), Edwards Mira (20 cases, 6,3%), Saint Jude
Medical (173 cases, 54.2%), Carbomedics (26 cases, 8.2%),
ATS (44 cases, 13.8%), Medinzh (Russia), 1 case, 0.3%),
unknown models (6, 1,9%). Bioprostheses (3 prostheses
from Edwards and 1 prosthesis from Saint Jude Medical)
were implanted to 4 patients (1.2%). Diameters of these
implanted prostheses are the following (see the Table 5).

Among the group A patients, supporting rings or semi-
rings for mitral annuloplastics were used in 178 cases
(88.5%), suture annuloplastics having been carried out in
15 cases (7.5%); in 8 patients (4.0%) no annuloplastics was
used. Artificial chord formation and chord translocation
were realized in 21 cases (10.4%) and 4 cases (2.0%),
respectively. The following models of supporting rings were
used: Edwards (77, 38.3%), Saint Jude Medical (75, 37.3%),
SARP (5, 2.5%), Sorin (2, 1.0%); there is no information
concerning such rings in 16 case (8.0%); semi-rings were

Table 7
Histological investigation of mitral valve
Group A Group B
(n=157) (n=293)
Etiology n % n % p
Fibro-elastic insufficiency
(including also the 51 325 89 304 >0,05
Barlow’s disease)
Dysplasia of leaflets,
chords (including small 79 50.3 152 519 >0.05
innate anomalies)
Age-related changes
(fibrosis, lipoidosis, 21 134 41 140 >0.05
calcification)
Rheumovalvulitis 6 38 11 37 >0.05

taken in 3 cases (1.5%). Supporting rings of following
diameters were implaned (see Table 6).

Histological mitral valve examination was carried out
for 450 cases (86.5% of the patients operated) including
157 group A patients (78.1% of patients operated) and 293
group B patients (91.8% of patients operated) (p<0.05). The
histological data obtained are shown in the Table 7.

The results given in the Table 7 do not show any
significant difference concerning the etiology of mitral
insufficiency due to integrity damage of chordal-papillary
apparatus, i.e. between patients of A and B groups.

One patient of the group B died in the hospital (mortality
level in this group is 0.3%, the total mortality being 0.2%).

Long-term results and discussion. We followed up the
operation results in the long-term period for 487 patients
(93.8% of patients discharged); 192 of patients discharged
(95.5%) belong to the group A and 295 ones (92.5%) to the
group B. It is evident the situation in our country influenced
significantly on these figures: 20 patients from 32 ones
having been lost for our long-term period information live
on the territory of the Crimea. Our mean follow-up duration
reaches 6.3+2.6 years.

The long-term results were evaluated using the next
criteria: good, satisfactory, unsatisfactory, dead. Good
results of the valve prosthetics were registered in cases
of valve dysfunction absence, the SPPA being < 30
mm Hg; in these cases the sinus rhythm was seen, the
LVEF value was > 55%; there were no re-operations or
thromboembolic complications. Good results of the valve
plastics were registered in cases of the mitral valve diastolic
gradient was < 5 mm Hg, the SPPA being < 30 mm Hg; in
these cases the sinus rhythm was seen, the LVEF value was
> 55%; there were no re-operations or thromboembolic
complications..

The results of the valve prosthetics were thought
to be satisfactory in cases of atrial fibrillation absence,
the SPPA being 30-50 MM mm Hg; in these cases the
LVEF value was 40-55%; there were no re-operations
and thromboembolic complications. The results of mitral
valve plastics were evaluated as satisfactory ones in cases
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Table 8 Table 9
Long-term results of mitral valve replacement and plastics Causes of lethal cases
Group A Group B In all: Group A (n=9)  Group B (n =32)
(n=192) (n=295) (n=487) Cause n % n % P
Results n % n % P n_ % Thromboembolic
Good 45 240 73 247 >005 118 242  complications - - 13 406 -
Satisfactory 106 55.2 166 56.3 >0.05 272 55.8 Pr_ogressive heart 2 222 9 281 5005
Unsatisfactory 32 166 24 81 <005 56 115 failure
Infectious
Eae;g:;:f 9 47 32 108 <005 41 84 complications 1 11.1 1 31 >0.05
(re-operations)
Sudden death 3 33.3 - - -

. . . . Unknown - - 5 15.6 -
of the m1Fra1 valve diastolic gr'adlent was 6-9 mm Hg, the Oncology 7 222 3 94 <005
SPPA being 30-50 mm Hg; in these cases the presence Other 1 111 1 31 5005
of atrial fibrillations was seen; the LVEF value was 40-

55%; there were no re-operations or thromboembolic
complications. Table 10

Unsatisfactory prosthetics results were registered in cases . . .
of prosthesis dysfunction, the diastolic pressure gradient Causes of unsatisfactory results during the long-term period
being > 20 mm Hg accompanied by moderate and higher Group A Group B
valve insufficiency; in these cases the LVEF value was < (n=32) (n=24)
40%; re-operations were carried out or were necessary; Cause n % n % P

there were thromboembolic complications and significant
heart failure. Unsatisfactory plastics results were found in
cases of diastolic pressure gradient > 10 mm Hg, moderate
and higher regurgitation on the valve,), LVEF value <
40%; in these cases re-operations were carried out or were
necessary; there were thromboembolic complications and
significant heart failure.

The long-term results are presented in the Table 8.

The data presented in the Table 8 indicate the quantity
of good and satisfactory long-term results in both groups to
be approximately the same. However, in prosthetics group
the quantity of deaths in the long-term period is higher, the
quantity of unsatisfactory results being more in the plastics
group. Five group A patients (2.5%) were re-operated in
the long-term period (4 cases of the MVR operation, 1
case of mitral valve re-plastics); in 4 cases the patients were
operated because of significant mitral insufficiency, 1 patient
was re-operated because of post-operational infectious
endocarditis of mitral valve. Re-operations were also carried
out in 5 group B patients (1.6%); such re-operations are re-
MVR (4 cases). tricuspid plastics (1 case); 3 patients were
victims of prosthesis infectious endocarditis; 1 patient had
a complication — thrombosis of mitral prosthesis; 1 patient
was operated because of significant tricuspid insufficiency.

Causes of lethal cases in the long-term period are
described in the Table 9.

Contrary to the group B patients, no lethal
consequences due to thromboembolic complications were
seen among the group A patients during the long-term
period. However, among the group A patients with mitral
valve plastics 3 cases of sudden death were registered in

Thromboembolic

S 1 31 11 45.8 <0.05
complications
Prpgresswe heart 1 31 6 250 <0.05
failure
Re-operations 4 12.5 4 16.7 >0.05
Mitral valve
(prosthesis) 26 81.2 3 12.5 <0.05

dysfunction

the long-term period on the background of satisfactory
patients’ state; these deaths causes are thought to be
arrhythmias. Lethal cases frequency associated with heart
failure and infectious complications was detected to be
almost the same in both groups.

Information concerning unsatisfactory results of
operations is given in the Table 10.

According to the data presented in the TablelO,
unsatisfactory results of the long-term period among MVR
patients are mostly due to thromboembolic complications
and progressing cardiac insufficiency. Simultaneously,
damages of mitral valve function (increased gradient
associated  with the moderate stenosis development,
moderate and higher regurgitation) are rather mostly
detected in patients following plastics operations.

During the long-term follow-up, 1 case of
thromboembolic complication — stroke — was registered in
the group A; it did not lead to lethal consequences. Among
the group B patients 24 thromboembolic complications
occurred (stroke, prosthesis thrombosis), 13 of them having
become lethal (p<0.05).
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Conclusions. The paper presents long-term results of 520
operations carried out because of mitral valve insufficiency
due to the integrity damage of this valve chordal-papillary
apparatus; the operations were made using different
approachesduringa decade (2006-2015). At first both groups
of patients studied were without significant differences. The
group B contained more patients with atrial fibrillation
and associated ischemic heart disease suggesting higher
illness severity in this group patients. The duration of aorta
clamping and cardiopulmonary bypass was significantly
lower in MVR cases versus plastics ones proving the lower
MVR technical difficulty.

The authors traced the long-term results for 93.8%
of patients discharged. The specific weight of good and
satisfactory results in both groups was almost the same
(about 80% of cases) proving the significant reliability of
correction methods examined here. Unsatisfactory results
among the group A patients were mainly due to disturbances
of mitral valve function, such results among the group B
patients being mostly due to thromboembolic complications
associated with breaches and difficulties of anticoagulant
therapy control and progressive heart failure.

The causes of long-term lethal cases in MVR patients
became mainly thromboembolic complications and
progressive heart failure. In patients with mitral valve plastics
the dominant causes of lethal events were progressive heart
failure and sudden death.
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MopiBHANbHA OUIHKA BiAAANEHUX pe3yNbTaTiB METOAMUK XipypriYHOi KOpeKuii
MiTpanbHOi HeAOCTATHOCTI 3 NOPYLUEHHAM LLiNiCHOCTI
XOpAANbHO-NaNINSAPHOr0 KOHTIHYYMY

bonbwak O. 0., MHiweHko B. I., Tpemboseubka O. M., bewnsgra B. M., Jleowko |. B., NMonos B. B.
LY «HauioHanbHWI IHCTUTYT cepLeBO-CYAMHHOI Xipyprii iMeHi M .M. AMocoBa HAMH» (KuiB)

VY poGori mipencrapiieHi pe3yabsTaTi XipypriyHoro JiikyBaHHsS 520 TMAalli€HTIB, SIKUM BUKOHAHO XipypriyHy KOpEeKIIito
MiTpaJIbHOI HEJIOCTATHOCTI 3 TTOPYLICHHSIM LUTICHOCTI XOpAaJIbHO-TAITJIIPHOr0 KOHTiHYyMy. Bci XBopi Oy TmocitigoB-
HO OIEepOBaHi B yMOBax INTYYHOTo KpoBoobiry 3a mepion 01.01.2006—31.12.2015 pp. y pisuux Bigginax HICCX ime-
Hi M. M. AMocosa. Bci mpocreskeHi maiieHT 0y po3noaijieHi Ha IBi IPyIN: i3 INIACTUKOIO MiTpaJIbHOTO KiIaraHa (Tpy-
ma A); i3 mpote3yBaHHSIM MiTpaibHoro kiamnaHa (IIMK) (rpyma b).

BinnmaneHi pesybsratu mpocTexeHo y 487 manieHTiB (93,8 % Bin KiIbKOCTI BUITMCAHUX). Y POOOTI MOPiBHIOIOTHCS Bill-
TaJIeHi pe3yabTaTy Pi3HUX METOAMK XipypridYHOi KOPeKIlii MiTpaJlbHOI HEIOCTAaTHOCTI 3 MOPYILICHHSIM LITICHOCTI XOpAaJlb-
HO-MAITJISpHOTO amapaTy. MeToio po6oTH OyB aHaJi3 BigjaJeHNX pe3yabrariB. 520 Malli€eHTiB, MOCTiIOBHO OIIEPOBAHUX
3a necatupiunmii nepiox (2006—2015 pp.), posmineHi Ha aBi rpynu. Jo rpyrmm A (201 ocob6a) BKITIOUEHI MAIliEHTH, SKIUM
BUKOHAHA TUIACTHKA MiTpaJibHOTO KJianaHa, B rpymy b (319 ocib) — npoTe3syBaHHs MiTpaibHOro KiamnaHa. [TouatkoBo B
rpyti b 6yso Oinbiiie nalieHTiB i3 ¢iOpUIISILIiEIo ITepeacepab Ta CYIIyTHBOIO illIeMiYHOI0 XBOPOOOIO Ceplisi, HiXX y TpyIri A.
BinnoBinHo cepen naiieHTiB rpynu b BUKOHaHO OLIbIIY KiJIbKiCTh CYITyTHIiX OIlepallili KOpPOHApHOTO IIIYHTYBaHHS. Y Ipy-
i A 4JacTilie BUKOHyBajacs CyImyTHs IJIacThKa TPUKYCIiTaJIbHOIO KJIallaHa, B OCHOBHOMY MpPY HEBEJIMKIild Ta MMOMipHii
AOT0 HEIOCTaTHOCTI. BigmaneHi pe3yabraTi MpoCcTeXeHi B TepMiHU Bix 6 MicsiiB 1o 10 3 mosoBrHO0O pokiB y 93,8% ma-
1ieHTiB. OOMABI METOAMKY KOPEKIIii 3apeKOMEHIyBaJIN cebe sIK HaliiiHi, epeBakaay XOpollli i 3a10BiIbHI pe3yIbTaTh B
000x rpymax. BimmaneHi He3amoBiIbHI pe3y/IbraTh Ta JIETAJIbHI BUTIAOKY B TPYIIi A OyJIx ITOB’sI3aHi B OCHOBHOMY 3 IIPOTpe-



Bonbwak 0. 0./ [MopiBHANbHA OLiHKA BifAaNEHUX pe3ynbTaTiB MeTOAMK XipypriyHoi KOpeKLii MiTpanbHOI ... 47

CYI0YOIO CEpLIEBOIO HEAOCTATHICTIO Ta TMTOPYIIEHHSIM (DYHKIIii MiTpaJbHOTO KijlallaHa, B Tpyni b — 3 TpomMGoeMObomiaHnMn
YCKJIAMHECHHSIMH Ta IIPOTPECYIOUOI0 CEPIIEBOIO HEAOCTATHICTIO.

Karouogi caosa: nnacmuxa mimpaibHoeo KAanana, npome3yeansi MimpaibHo20 KAANAaHa, XopoaabHO-NaniAapruil anapam,
gidoaneni peaysomamu.

CpaBHUTENIbHASA OLLEHKA OTAANEHHbIX pe3yNbTaTOB METOAUK XMPYPruuecKoi KOppeKLmum
MUTPaNbHOM HEAOCTAaTOYHOCTU C HAPYLIEHUEM LLeNIOCTHOCTH
XOpAANbHO-NANUINAPHOrO KOHTUHUYMA

bonblak A.A., MHnweHko B.M., TpeMboBeukas E.M., bewnsira B.M., Jleowko W. B., NMonos B. B.
'Y «HaumoHanbHbIA MHCTUTYT CepAeYHO-COCYANCTON Xupyprv uMenn H.M. AMocosa HAMH YkpauHbi» (Kues)

B maHHOIT paboTe cpaBHUBAIOTCS OTHAJIEHHBIC PE3YJbTaThl Pa3HBIX METOMUK XUPYPTHUECKOM KOPPEKIIMU MUTPATh-
HOI HEIOCTAaTOYHOCTHU C HapylIeHHeM IIeJIOCTHOCTU XOpAaTbHO-TMAMWUISIpHOTO anmnapara. Llenbio paboThl ObUT aHAINU3
OTJAJIEHHBIX Pe3yabTaToB. 520 MalMeHTOB, MOCeI0BATELHO OIEPMPOBAHHEIX 3a AecaATrIeTHUI mepuon ¢ 2006 mo 2015
I'T. pa3nesieHsl Ha 2 rpynnbl. B rpymimy A (201 yenoBek) BKIIOUEHbBI MAllMEHThI, KOTOPBHIM BHIMOJHEHA TJ1aCTUKA MUTPAIb-
Horo KianaHa, B rpynny b (319 yenoBek) — nmpoTe3npoBaHUe MUTpaIbHOTO KiianaHa. MicxomnHo B rpymrie b 6b110 Gosbliie
ManuyueHToB ¢ (GUOpMIUISIIKUE TIpeacepanii U COMyTCTBYIOIIEH UIlleMUYecKol 00Je3HbIo cepalia, yeM B rpymrme A. Co-
OTBETCTBEHHO, CPEIY MAIIMEHTOB IPYITITHI b BHITIOMHEHO GOJTbIIIee KOJTMIECTBO COMTYyTCTBYIONIUX OTepalinii KOPOHapHOTO
IIYHTUPOBaHUs. B rpyre A yalle BBITIOJHSUIACH COIMTYTCTBYIONIAS IJIACTUKA TPUKYCTTMIATBLHOTO KJlarlaHa, B OCHOBHOM
MpY HeOOJBIIONH U YMEPEHHOMI ero HeaocTaTouHOCTU. OToaleHHbIE Pe3YJIBTaThl IPOCIEKEHBI B CPOKM OT 6 MECSILIEB 10
10 ¢ monoBuHOI JeT y 93,8% manmeHToB. O6e METOMMKU KOPPEKIIMK 3apEKOMEHIOBAIN ce0sl KaK HaaeXHbIe, Mpeodiia-
JlaJTi XOPOILIIe U YIOBICTBOPUTEIbHBIC PE3yJbTaThl B 00eux rpymmax. OTnaieHHbIe HEYIOBJIECTBOPUTEIbHBIC PE3YJIbTaTh
U JIeTaJIbHbIE UCXOMbl B TpyIlNe A ObLIM, B OCHOBHOM, CBSI3aHbI C TIPOTPECCUPYIOIICH CeplAeuyHOil HeTOCTATOYHOCTHIO U
HapyleHreM (GYHKIIUM MUTPAJIBHOTO KilaraHa, B rpyrie b — ¢ TpoM603MO0IMUeCKUMU OCIOXKHEHUSIMU U TTPOTPECCH-
pylolIeit cepneaHoil HemOCTaTOUHOCTBIO.

Karoueevte cao6a: naacmuka MumpansbHoeo KAanaua, NPOMe3Uposanue MUmpanbHo2o KAananda, XopoaibHo-nanulapHblil
annapam, OmoaneHHbie pe3yabmameol.



