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1.       Introduction   

According to the World Health Organization (WHO), treatment of the heart 

failure is the first medical and social problem worldwide. Among the elderly people, the 

risk of heart failure (HF) is 0.4-2.0%, while those with age 65 are rising to 5.0-10.0% 

(Guyton et al., 2000). Heart failure is associated with systolic dysfunction of the left 

ventricle (LV) and is one of the leaders in the structure of death statistics (Kwak, 2005). 

According to literature, 5 million people in the United States, 10 million - in European 

countries, and 8.1 million - in Russia suffer from heart failure, with half of them being 

in the III-IV functional class (FS) (Alshibaya et al., 2008; Bokeria & Gudkova, 2000; 

Patel et al., 2007; Sahakyan et al., 2005). 

Although some successes in the treatment of the various forms of ischemic 

diseases, especially acute coronary syndrome (SCS), were achieved, 20.0% of the 

patients  die in the first year and 50.0% - the next 5 years (Acker et al., 2014; 

Altarabsheh et al., 2017; Dehoux et al., 2001; Gatti et al., 2016; Kiuchi et al., 2017; 

Obolensky et al., 2003). Since for the patients treated by medicamentoz with only a 5-

year life of less than 50.0%, as the last hope the focus is on invasive (angioplasty and 

stenting) and surgical methods of treatment (Ageev et al., 2000; Bokeria & Gudkova, 

2000; Bonow et al., 2011; Yavorovsky et al., 2006). However, as a result of systolic 

dysfunction of LV, the early and long-term outcome of surgical treatment of patients 

with a smaller fracture fraction (EF) of less than 35.0% and apparent clinical symptoms 

of TF are not satisfactory (Akchurin & Shiryaev, 2004; Altarabsheh et al., 2017; 

Barletta et al., 2006; Kaesemeyer et al., 1994). Therefore, the fact that surgical 

treatment of patients in this severe category compared with treatment with medication is 
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one of the most discussed problems among invasive cardiovascular and cardiac 

surgeons. 

Wide application of high effective new medicines in clinical practice, continuous 

improvement of medical technology, rapid development of cardiovascular and cardiac 

surgeons in recent years has made it possible to significantly expand of IHD by surgical 

treatment (Ageev & Ovchinnikov, 2002; Altarabsheh et al., 2017; Antunes et al., 2005; 

Dayan et al., 2014; Soares et al., 2005). 

However significant decrease of contractile ability of myocardial and EF of left 

ventricle in patients with one or more heart attacks in the background of  a large number 

of coronary artery traumas, influences death indicators and results of  surgical  treatment 

by extremely  increasing of  probability of development of   real life- threatening 

aggravation  in early postoperative period, firstly, acute heart failure. 

According to the literature, the specific weight of AHF hesitates at a very high 

level among the causes of death in early Coronary Artery Bypass postoperative period 

in patients with systolic dysfunction of LV. (52-88%) (Birdi et al., 2000; Bokeria et al., 

2001; Braun et al., 2005; Malcolm et al., 2007).  Even so, there is an opinion that, in 

patients with EF below 35%, the progressive rising in mortality is observed parallel to 

the subsequent decrease in this indicator (Bokeria&Gudkova, 2000; Bonowet al., 2011; 

Kiuchi et al., 2017; Lehman & Boldt, 2005; Lundblad et al., 2003; Malcolm et al., 

2007). Most cardiac surgeons believe that EF less than 20%  during IHD should be 

evaluated as contraindications to surgical treatment. But according to scientists who 

have a different position, the direct  results of  surgical treatments in this group of 

patients is defined not only by EF level, but also by the presence of myocardial mass in 

the area of injury, adequacy of revascularization and the pharmacological protection of 

myocardial in perioperative period (Altarabsheh et al., 2017; Barletta et al., 2006; 

Bokeria et al., 2001; Braun et al., 2005; Grossi et al., 2001; Lorusso et al., 2013; Smith 

et al., 2014). All this gives us grounds to say that it is necessary to carry out more 

comprehensive researches in this direction. 

The problem of preference of carring out the  CAB operations in patients with low 

EF with either in the condition of beaten heart or  artificial circulation method also 

remains as a subject of broad discussion in literature (Bokeria et al., 2001; Bouchard et 

al., 2014; Greenson et al., 2001; Magne et al., 2009).Despite the fact that the effects of 

surgery on AC and anoxic cold-and-pharmacological cardioplegia in patients with 

chronic ischemic cardiomyocytes and the probability of of improvement of AHF 

myocardial infarction in the postoperative period are commonly accepted, it is also 

possible to deal with some serious problems during heartbeat operations.Thus, the 

likelihood of a dangerous breakdown of blood and oxygen supply of  myocardium  

during the CAB  heart breaking operations is quite high, and this can happen in the 

result of  three main reasons: 1)mechanical occlusion of the coronary artery with distal 

anastomosis; 2) mechanical disruption of magistral coronary arteries during heart 

exposure; 3) disorder of coronary perfusion in conditions of arterial hypertension 

(arterial hypotension). Due to some of the heart diseases and hypertension, these 

difficulties appear to be more apparent in the cases of serious expansion of cardiac cells 

and myocardial hypertrophy (Ahmed et al., 2006; Bouchard et al., 2014; Kaesemeyer et 

al., 1994; Magne et al., 2009) and demonstrate the necessity to continue the operation 

under AC conditions. For this reason, it would be a more accurate approach to the 

individual approach to the issue of "open" or heartbreaking operations of patients with 

lower AF, and to define objective criteria that allow them to clarify the guidelines and 
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the use of these methods. From this point of view, it is attractive to carry out 

transactions in hybrid methodology - in SQD conditions, without aortic compression, 

and beating heartily, and this is already reported in the literature (Bokeria & Gudkova, 

2000; Bouchard et al., 2014; Greenson et al., 2001). That's why it would be more 

accurate approach to determine of objective criteria that opportunity to clarify of 

indication and contraindication of using methods and individual approach to the 

problems of carring out the CAB operations in patients with low EF. From this point of 

view, it is attractive to carry out operations in hybrid methodology - in AC conditions, 

on beating heart without aortic compression and this is already reported in the literature 

(Bokeria & Gudkova, 2000; Bouchard et al., 2014; Greenson et al., 2001). 

One of the factors that play an important role in IHD pathogenesis is the 

emergence of functional mitral regurgitation. According to some reports, mitral 

regurgitation (MR) is detected in 60% of patients with systolic dysfunction of LV and 

symptoms of HF(27, 30; 37; 40; 72).Almost all patients (96%) with severe systolic 

dysfunction (EF ≤30%) have different MR levels and  50% of them  is registered in II-

IV
0
 (14). 

It have been determined that the subsequent increasing of MF is accompanied by 

progressive decreasing of average life expectancy of patients and systolic function of 

LV and more sophisticated reflection of clinical manifestations of heart failure by 

accelerating the post-infarct remodelization process of heart (Bokeria & Gudkova, 

2000; Gulack et al., 2015; Hung et al., 2004; Koch et al., 2003; Mann & Bristow, 2005; 

Murphy et al., 2011; Tavakoli et al., 2002). Acute mitral valve deficiency (MVD) 

caused by papillary ischemic dysfunction of muscles and chord dropping is regarded as 

one of the most severe complications influenced of near and far results of surgical 

treatments in addition to the worsening of the clinical course of the disease in a short 

time (Kozlov et al., 2002; Marchenko et al., 2009; Salehi et al., 2016). 

According to the protocols adopted by the world's leading cardiac surgery clinics, 

it is also important to conduct interventions aimed at reducing or eliminating mitral 

regurgitation, as well as with the CAB when MVD is more than II
0
.In these patients, it 

is recommended to prefer choir protection and valve  repair operation in all possible 

cases  as the valves do not undergo inflammatory-destructive and fibrocalic changes  as 

usual (Erkut et al., 2013;Gal et al., 2000; Mann & Bristow, 2005; Metra et al., 2007; 

Vassileva et al., 2011). It is sufficient for obtaining exhaustive result to reduction 

(annuloplasty)   of area of ring by any method up to the normal range in the result of 

coagulation of valves   due to the expansion of the fibrous ring in the process of 

remodelization of MR,LV. Although many cardiac surgeons say that it is sufficient to 

use xenopharyngeal and articular prosthesis, even  squashes of commissars or rounded 

sutures ,but many scientists prefer to use metal constructional rings for tis purpose 

(Bokeria & Gudkova, 2000; Magne et al., 2007; Sahin et al., 2005; Wang et al., 2003). 

According to the literature, it is possible to carry out capping operations in 80% and 

more cases. When serious changes are detected in the valve and under valve  structures, 

it has to be substituted with artificial valve.  In this case cutting of the papillary muscle 

and chords, causes worsening of pump function of the heart. Therefore the protection of   

back side and if it is possible both sides, influences the early and far results of the 

operation during MVP. When the patient's clinical condition is severe, it is also possible 

to meet investigations showing possibility of reducing the MR significantly for the 

purpose of decreasing traumaticity and duration of the operation, by sewing the front 

and rear side (Alferious procedure) (Akchurin & Shiryaev, 2004; Bokeria & Gudkova, 
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2000; Bonow et al., 2011; Gal et al., 2000; Gowie et al., 1997; Koch et al., 2003; 

Yavorovsky et al., 2006). 

Another important problem is the occurrence of classical dyskinetic aneurysm or 

regional dysfunction (functional aneurysm) of LV and it causes difficulties in selection 

of  the effective surgical treatment tactics due to myocardial infarction, (Bokeria & 

Gudkova, 2000; Isomura et al.,2015; Lioa et al., 2014; Lundblad et al., 2003). In more 

than half of the patients, there is thick adhesion to the endocardial layer, sometimes 

calcined-mural thrombus masses (Bokeria & Gudkova, 2000). These aneurysms breaks 

down the configuration of LV anatomically, as it is created related with catching of the 

front descending branch of left coronary artery  (CA). In this case loss of spheroid form 

of  LV creates a basis for continuing of decreasing of ejection fraction (EF) and  

breakdown of pumping function of heart  by increasing of its work and relatively 

healthy  myocardial  oxygen demand (Akchurin & Shiryaev, 2004; Akchurin et al., 

2005; Bokeria & Gudkova, 2000); That's why carring out the CAB operation does not 

give an opportunity to achieve positive clinical effect without resection of aneurysm. 

Along with the surgical revascularization of myocard in these patients, effectiveness and 

influence of important   problems   such as reconstructive operations (remodeling) to 

human life cycle performed for the purpose of the recovery of morphometric parameters 

of LV compared with only CAB have not been solved yet (Akchurin & Shiryaev, 2004; 

Akchurin et al., 2005; Gordeev et al., 2001; Malcolm et al., 2007; Rukosujew et al., 

2009; Rybicka-Musialik et al., 2008). 

Recently, one of the most discussed issues in the literary sources is processing of 

objective criteria allowing to prediction of effectiveness and identification of surgical 

reconstruction of LV. Diastolic dimension greater than 75 mm, a final systolic volume 

index of more than 60 ml / m2, and a final diastolic index of more than 100 ml / m2 are 

considered main criteria showing the importance of carring out the reconstructive 

operation  in protocols adopted by most of cardiac surgery centers (Ageevet al.,2000; 

Akchurin & Shiryaev, 2004; Akchurin et al., 2005; Bokeria & Gudkova, 2000; 

Braunwald et al., 2002).Currently different type of surgery treatment methods are used 

for this purpose (Chan et al.,2011; De Bonis et al., 2012; Martin et al., 2005; Vassileva 

et al., 2011; Yavorovsky et al., 2006. It is possible to reduce systolic and diastolic 

dimensions of LV by smoothing it without resection in small-sized aneurysms. But in 

giant aneurysms Dor operation is considered as effective method (Kurki et al., 2002), 

during this operation patchwork of LV is carried out along with the aneurysmectomy.It 

is possible to obtain an opportunity of easy postoperative heart failure management 

owing to closing of systolic and diastolic dimensions of LV to physiological norms by 

this method (Nekrasova et al., 2003; Rukosujew et al., 2009; Rybicka-Musialik et al., 

2008). 

As it is known, the risk of complication with myocardial  HF of early 

postoperative period of CAB operations is always high ,as initial clinic status  of patient 

with low EF is appropriated to III-IV functional class according to NYHA (Altarabsheh 

et al., 2017; Braunwald & Bristow, 2000; Krishnadasan et al., 2000; Metra et al., 2007; 

Patel et al., 2005; Timerbaev et al., 2005).Taking it into account,  consecutive use of  

aorticular ballon contourpulsulation (mechanical support) method  and  inotrophic drugs 

(medikamentous support) in order to   regulate the  pumping function of heart is one of 

the most important factors that positively affects the immediate effects of surgical 

treatment  (Belenkov, 2000; Hernandez et al., 2006; Metra et al., 2007; Wang et 

al.,2003). 
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Since most of the research done in this direction  is devoted to the surgical 

treatment of IHD as a whole, most  of the important aspects of this problem, first of all, 

processing of objective criteria  to determine of  instruction for surgical intervention, 

determination of  a complex of measures that  ensure the safe protection of myocard 

from  aggressive effects  which is in ischemic damaged and hibernation condition  and 

consistent implementation of them , selecting the tactics of using inotropic or 

mechanical support for the prevention and treatment of AHF  during the perioperative 

period, and "open" or heartbreaking operations specification, and other such issues have 

not been solved rationally (Birdi et al., 2000; Bokeria & Gudkova, 2000; Bouchard et 

al., 2014; Hunt et al., 2005; Magne et al., 2009; Malcolm et al., 2007). Therefore, 

research aimed at the study and complex solution of all these problems at the high-tech 

level of surgical treatment of patients with low EF in AHF is one of the most topical 

issues facing. 
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