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Influence of Left Ventricular Systolic Dysfunction on Results of Mitral Valve
Reconstruction in Patients with Mitral Regurgitation
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This research was based on the data of 218 patients with mitral valve regurgitation, who received surgical treatment at
National M.M. Amosov Institute of Cardiovascular Surgery National Academy of Medical Sciences of Ukraine from
01.01.2010t0 01.01.2015 years. The average age of patients was 52, 8 £ 13,0 years (16,0-78,0).In postoperative period
signs of heart failure (HF) were diagnosed in 43 (19.7%) cases. Hospital mortality was 2.3%. Comparative analysis of
clinical data between subgroups of hemodynamically stable patients and patients HF and in postoperative period was
performed. Left ventricular(LV) systolic dysfunction in patients with mitral regurgitation(MR) determined the risk
of HF in the early postoperative period and adverse outcome. In patients with MR initial decrease of left ventricular
ejection fraction(LVEF) to 50% was associated with adverse surgical treatment outcome.
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Diminished left ventricular contractility adversely affect
the survival of patients with MR after isolated medical
treatment and surgery. Despite of numerous studies a
number of questions remain open: the borderline of the
left ventricular (LV) dysfunction in MR, the indications for
surgical treatment, choice of surgical correction method.

MR is one of the leading valvular heart diseases, which
ranks second in the structure of valve defects after aortic
stenosis. Volume overload of left ventricle due to MR
eventually leads to disruption of myocardial contractility,
pulmonary hypertension and right ventricular dysfunction.

Some researches show that ejection fraction less than
60% and end-systolic dimension (ESD) of LV more than 40
mm are associated with increased mortality in the cases of
isolated medical treatment and surgery|1, 7]. Other studies
reveal that prognostic mortality risk factors in patients with
MR are: clinical manifestations, age, atrial fibrillation,
increased volume of MR (effective regurgitation area>40
cml), left atrial dilatation, dilation of the left ventricle (LV
ESD> 45 mm) and reduced ejection fraction (EF) of LV less
50% [2, 3].

Left ventricular dysfunction carries a worse prognosis
and the risk of surgery is higher. Surgery is recommended
even in the absence of symptoms or LV dysfunction. In
patients with severe left ventricular dysfunction (ejection
fraction <35%) both data — hospital mortality (8%) and
S-year survival rate (54%) — were significantly worse than
in groups of patients with preserved LV function — 2% and
82% respectively | 4].

It is noted that degree of LV dysfunction increases
progressively in postoperative period if the initial LVEF was
less 40% [9]. Borderline of LV dysfunction, when mitral
correction is still recommended, include LVEF = 30% and
LV ESD = 55mm [5, 6].

Assessment of surgical correction methods in MR
shows that mitral repair compared to mitral replacement
is associated with better immediate and remote survival.
The prevalence of mitral reconstruction is confirmed by
the following facts. First, after mitral repair the chordal-
papillary apparatus remains fully preserved, that determine
the left ventricular contraction. Second, after mitral repair
there are no complications directly related to an implanted
mechanical/bioprosthetic heart valve (dysfunction of the
prosthesis, prosthetic IE). Thirdly, the anticoagulation
therapy is determined only in the presence of atrial
fibrillation, and not by the fact of implanted prosthesis.
According to this the incidence of anticoagulant related
complications is reduced.

Objective: study the influence of LV systolic dysfunction
on the postoperative course and outcome of surgical
treatment in patients who underwent mitral valve
reconstruction.

Materials and methods. The research is based on the data
of 218 patients with mitral valve regurgitation, who received
surgical treatment at National M.M. Amosov Institute
of Cardiovascular Surgery National Academy of Medical
Sciences of Ukraine from 01.01.2010 to 01.01.2015 years.
The average age of patients was 52, 8 = 13,0 years (16,0-78,0).
The gender ratio of men to women — 151 (69.3%) and 67
(30.7%), respectively. Patients with postinfarction mitral valve
regurgitation were not included in the study. Acute MR was
notedin 10 (4.6%) cases. The causes for MR were: myxomatous
degeneration — 130 (59.6%) cases, chordal-papillary dysplasia
of mitral valve — 44 (20, 2%) cases, infective endocarditis —
19 (8.7%) cases, secondary MR due to myocardial pathology
— 25 (11.5%) cases. According to A. Carpentier classification
following types of MR were identified: 1 type — 19 (8.7%)
cases, Il type — 174 (79.8%) cases, 111 type — 25 (11.5%)
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cases. Hemodynamically significant coronary arteries discase
was found in 11 (5.0%) patients. Preoperatively distribution of
patients by NYHA functional classes(FC) was as follows: I-11
FC — 142 (65,1%), 111 FC — 73 (33,5%), IV FC — 3 (1.4%)
cases. Signs of congestive heart failure (IIb degree) were
registered in 75% of cases.

Surgical tactics and intraoperative management were
carried out according to the protocol adopted at National
M.M. Amosov Institute of Cardiovascular Surgery National
Academy of Medical Sciences of Ukraine. Related surgery
included: tricuspid valve repair — 199 (91.3%), CABG — 11
(5.0%), MAZE procedure — 6 (2.8%), left atrial reduction
plasty — 3 (1.4%), epicardial electrode implantation — 9
(4.1%) and pacemaker implantation — 5 (2.3%) cases
respectively. The average duration of aorta cross clamp and
cardiopulmonary bypass time were 111,3 =+ 37,1 min. and
177,0 = 41,7 min. respectively.

Statview software was used for statistical analysis. The
Student’s t-test was performed to compare independent
variables. Differences of categorical variables were assessed
by means of chisquare test or Pearson’s exact test.

In order to identify risk factors for adverse postoperative
outcome clinical data obtained during preoperative
examination were used as independent variables. As
dependent variable, in the first case, a mode of postoperative
period (absence or presence of heart failure) was used. Heart
failure (HF) was defined as a state of decline in systolic
blood pressure less than 90 mmHg (or reduction in systolic
blood pressure of 40 mmHg below initial operating pressure,
which requires use of sympathomimetic drugs after an
optimal preload and correction of electrolyte disturbances
and blood gases). In the second case, as dependent variable
result of surgery was selected (mortality rate).

Results. In the postoperative period signs of HF were
registered in 43 (19.7%) cases. Overall hospital mortality
was 2.3% (5 deaths in 218 surgeries).

Table 1

At first the comparative analysis of clinical data between
subgroups of patients with or without HF in postoperative
period was performed. Subgroups of patients who had
HF were characterized by increased end diastolic volume
index(EDI)— 114,3 + 40,2 ml / m? (p = 0.046) and end
systolic volume index(ESI) — 66,8 = 40,0 ml / m? (p =
0.001), lower stroke index(SI) — 53,1 £ 18,9 ml / m? and
left ventricular ejection fraction — 47,7 £ 16,7% (r<0,001),
increase of right ventricle systolic pressure — 51,6 £ 13,3
mmHg (p=10.016). In addition, in that group type I11 of MR
by Carpentier was identified in 12 (27.9%) cases (r<0,001))
and signs of left bundle branch block in 15 (34.9%) cases
(r<0.001). Analysis of intraoperative data was characterized
bylongerduration ofaortic crossclamp and cardiopulmonary
bypass — 119,3 = 24,6 min. (p = 0.030) and 190,9 £ 43
min. (p = 0.015) respectively. Early postoperative period
was characterized by high doses of dobutamine — 4,0 +
1,2 mecg / kg / min. (R<0,001) and norepinephrine — 0,1
+ 0,05 mg / kg / min. (p = 0.009) and a longer period of
sympathomimetic therapy. Group of patients with HF was
characterized with high frequency of lethal cases- 3 (7%)
(p = 0.022). Borderline of left ventricular ejection fraction
in this study was 53.2% (Tab. 1, Tab. 2).

Similarly, after mitral valve reconstruction comparative
analysis between the subgroups of patients, in-hospital death
group and recovered group, was performed. The subgroup
of patients (in-hospital death group) was characterized by
increased EDI — 134 £+ 33.5 ml / mI (p = 0,042) and ESI —
87,4 £ 28,1 ml / m? (p =0.022), lower SI — 44,5+ 3,5ml /
m? (p = 0.243) and left ventricular ejection fraction — 43,2
+ 11,9% (p = 0.026), increased right ventricular systolic
pressure — 65,0 = 7,1 mm Hg. (P = 0.003). In this group
more often type I1I of MR by Carpentier- 2 (40%) cases
(p = 0.067) and left bundle branch block — 3 (60%) (p =
0.006) were registered. Intraoperative data analysis showed
a tendency to longer duration of cardiopulmonary bypass —

Comparative analysis of quantitative clinical characteristics between subgroups of patients, depending on the absence or

presence of HF

M M
HF “absent” HF “present” group

Data group (n=175) SD (n=43) SD t p Border-line
EDI,ml/m? 103,5 29,1 114,3 40,9 -2,0 0,046 108,9
ESI, ml/m? 44,9 25,0 66,8 40,0 -4,1 0,000 55,9
SI, ml/m? 61,3 18,2 53,1 18,9 2,3 0,020 57,2
LVEF, % 58,7 11,8 47,7 16,7 4,9 0,000 53,2
g;g?:u"ree”m]‘ﬁgr systolic 459 14,0 516 133 24 0,016 48,7
Aortic clamp time, min. 109,3 27,4 119,3 24,6 -2,1 0,030 114,3
Bypass time, min 173,6 40,7 190,9 432 -2,4 0,015 182,3
Dobutamine, mcg/kg/min 1,9 1,1 4,0 1,2 -11,2 0,001 2,9
Norepinephrine, mcg/kg/min 0 0 0,1 0,5 -2,6 0,009 0,05
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Table 2

Comparative analysis of qualitative clinical characteristics between subgroups of patients, depending on the absence or

presence of HF

HF “absent” HF “present”
Data n % n % X2 p
absent 149 85,6 26 63,4
Left bundle branch block incomplete 19 10,9 7 17,1 16,2 0,001
complete 6 3,5 8 19,5
Itype 16 9,1 3 7,0
MR type by Carpentier Il type 146 83,5 28 65,1 14,2 0,000
[l type 13 74 12 27,9
. absent 173 98,9 40 93,0
Mortality present 7 11 2 70 5,2 0,022
Table 3
Comparative analysis of quantitative clinical characteristics in sub-groups of patients depending on the outcome of surgical
treatment
M M
Recovered group In-hospital death
Data (n=213) SD group (n=5) SD t p Borderline
EDI,ml/m? 105,0 31,7 1343 33,5 -2,0 0,042 119,6
ESI, ml/m? 48,3 29,2 87,4 28,1 -2,3 0,022 67,8
Sl, ml/m? 60,0 18,6 44,5 3,5 1,2 0,243 52,2
LVEF, % 56,8 13,5 432 11,9 2,2 0,026 50,0
Right ventricular systolic 466 13.9 65 71 29 0.003 55 g
pressure, mmHg ’ ’ ’ ’ ’ ’
Bypass time, min 176,3 41,5 208,4 41,2 -1,7 0,089 192,3
Dobutamine, mcg/kg/min 2,2 1,4 3,8 1,7 -2,5 0,014 3,0

Table 4

Comparative analysis of qualitative clinical characteristics in
sub-groups of patients depending on the outcome of surgical
treatment

Recovered In-hospital
group death roup
Data n % n % X2 P
Left bundle absent 173 824 2 40,0
branch incomplete 25 119 1 20,0 10,1 0,006
block complete 12 57 2 40,0
Itype 18 84 1 200
E"Rtype.by Il type 172 80,8 2 400 54 0,067
arpentier
Il type 23 10,8 2 40,0

208,4 + 41,2 min. (p = 0.089). Early postoperative period
was characterized by high doses of dobutamine — 3,8 + 1,7
mcg / kg / min. (p =0.014). Borderline LVEF in this analysis
was 50.0% (Tab. 3, Tab. 4).

Thus, application of the same type of comparative analysis
shows that, replacement of the dependent variable from the

mode of postoperative period (absence or presence of HF) to
the result of surgery (recovered — in-hospital death) reveales
tendency to increased EDI and ESI (cardiomegaly), decreased
SI, reduced left ventricular ejection fraction (LV systolic
dysfunction) and increased RV systolic pressure (hypertension
in the pulmonary circulation). At this point borderline of
LVEEF shifts from 53.2% to 50.0%. These data show that
preoperative LVEF within 53-50% is associated with adverse
postoperative period and risk of lethal outcome.
Conclusions
1. LV systolic dysfunction in MR determines the risk of
HF in early postoperative period and adverse surgical
treatment outcome.
2. For patients with MR initial reduction of LVEF to 50%
is associated with adverse surgical treatment outcome.
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Bnaue cuctonivuHoi aucdyHkuii nisoro
LLTYHOUKA Ha pe3ynbTaTh peKOHCTPYKL|
MiTPa/IbHOrO KJ1anaHa y XBOpUX 3 MiTpasbHOIO
HeAoCTaTHICTIO

JlyunHeus O. @.

JlaHe mociimKeHHSI TPYHTYEThCS Ha BUBYEeHHI 218 maitieH-
TiB 3 HEIOCTATHICTIO MiTpaJIbHOTO KJlamaHa, sIKi repeodyBaiu

Ha XipypriyHoMmy JikyBaHHi B 1Y «HauioHanbHUIA iHCTUTYT
cepleBo-CyIMHHOI Xipyprii imeHi M. M. AMocoBa HAMH» 3
01.01.2010 mo 01.01.2015 pp. CepenHiii Bik malli€HTIiB CKJIaB
52,8+13,0 poxkiB (16,0—78,0).B micasonepariitHomy mepioi
03HaKu roctpoi cepueBoi HemoctatHOcTi(I'CH) peectpysa-
nucwy 43 (19,7%) Bumankax. [ocmiTagbpHa JeTaIbHICTh CKIIaaa
2,3%. I1poBeneHO NOPiBHSUIBHUIA aHaI3 KIIIHIYHUX XapaKTe-
PUCTUK MiX IMiArpynamMu XBOpHUX, Y SIKUX OyJIM BifICyTHi abo
peectpyBanuch o3Hakul'CH y micasonepamniiiHoMy Ttepioi.
CucromiyHa aucyHKUisuliBoro nuryHouka (JIII) mpumi-
TpajibHili HemocTaTHOCTI(MH) BHU3Hayae pU3MK PO3BUTKY
I'CH y panHboMy micsiornepalliiiHoMy Mepiofi Ta HeCIIpUsIT-
JIMBUIA HACJIIOK XipypriuHoro JiikyBaHHs.1s1 xBopux 3 MH
BuxinHe 3HMeHHsT DB 10 50% 1oeaHy€eThCS 3 HECTIPUSITIIM -
BUM MepeOiroM XipypridHOro JIiKyBaHHSI.

Karwuosi caosa: cucmonivna oucynkuis aieoeo wayHouka,
MImpanbHa HedoCMamHicmy, NOPIGHAAbHUL AHANT3.

Influence of left ventricular diastolic
dysfunction on results after reconstruction
mitral valve surgery in patients
with mitral regurgitation

JlyunHeu A. @.

JlaHHOe wcclenoBaHWe OCHOBBIBAeTCS Ha H3YYeHUU
218 mamMeHTOB C HEIOCTaTOYHOCTbIO MUTPAJbHOTO KJa-
MaHa, HaXOAMBIIMXCSHA XUPYPrUYeckoM JiedueHuu B [Y
«HarmoHanbHbBI MHCTUTYT CEPACYHO-COCYIUCTON XUPYPTUU
umenu H. M. Amocoa HAMH» ¢ 01.01.2010 o 01.01.2015
rr. CpenHuii Bo3pacT mauueHToB coctasisul 52,8+13,0 ner
(16,0—78,0). B mocineonepalliOHHOM ITePUOIE TPU3HAKU OCT-
poii cepaeuHoii HenoctarouHocTu (OCH) peructpupoBaiuch
B 43 (19,7%) cnydasx. [ocnuranbHas JIETaIbHOCTh COCTaBUIIA
2,3%. TlpoBeneH CpaBHUTEIbHBIN aHAN3 KIMHUYECKUX Xa-
PAKTEPUCTUK B MTOATPYIIAX O0JbHBIX, Y KOTOPBIX OTCYTCTBO-
BaJlu WU peructpupoBanuch npusHaku OCH B mocieorne-
panioHHOM Tiepuone.Cucronnyeckas TUCHYHKINS JEBOTO
xkenynouka (JI2K) mpu mutpanbHoii HemoctatrouHoctu (MH)
onpeneiser puck passutuss OCH B paHHeM mocieorneparu-
OHHOM TepUOoie U HEOJIArOMPUSITHBIN UCXOJ XUPYPIrUUYEeCKOTO
neyenus. g 6oabHbIx ¢ MH ucxonnoe cHmkenue @B o
50% couetaeTcs ¢ HEGIATONPUSTHBIM T€YCHUEM XUPYPTrUvec-
KOTO JICYeHUSI.

Karouesnie caoea: cucmoauveckas oucihynkyus neeoeo dice-
AY00UKa, MUMPANbHASL HEeOOCMAMOYHOCMb, CDAGHUMENbHBLI
amanus.



