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ABSTRACT
Objective: estimation of beating heart coronary bypass operations at patients with the ischemic heart disease
and its complicated forms and comparative estimation of its results with the operations performed by using
cardiopulmonary bypass.
Material and methods. We have analyzed 280 patients with the ischemic heart disease and its complicated
forms. These patients were divided into two groups: first group – 142 patients who undergone On-Pump coronary bypass
surgery and second group – 138 patients whom performed Off-Pump coronary revascularization. The inclusion criteria
were following: patients with ischemic heart disease with its complicated forms, like as, decreased contractility of
myocardium, left ventricle aneurysm, ischemic mitral insufficiency.
Results. In all cases were performed coronary bypass grafting operations. 142 patients undergone coronary
bypass grafting operation with the use of cardiopulmonary bypass and the rest 138 cases were performed on the beating
heart. We have estimated the frequency of perioperative myocardial infarction, stroke and the clinical data of all operated
patients.
Conclusion. Coronary bypass grafting operations at the patients with the ischemic heart disease and its
complicated forms shows good results at the shot-term postoperative follow up, which can lead to the improvement of
quality of life. At the presence complications such as calcified lesions of aorta, it is better to perform coronary bypass
grafting on beating heart with the use No-Touch Aorta technique, by the meaning of the minimization of various
neurologic complications.
KEY WORDS: ischemic heart disease, complicated forms, surgical treatment.
INTRODUCTION
The current state of treatment of coronary heart
disease with therapeutic and surgical methods shows
good results, but despite this, the growth of patients
with its complicated forms is noted [12].
To date, invasive interventions that provide
stable favorable results of these types of treatment
remain effective treatment methods [1, 7, 10].

More than ¾ patients who undergo coronary
bypass surgery suffer from complicated forms of
coronary artery disease [3, 5, 18]. The complicated
forms of coronary heart disease include post-infarction
heart failure (CHF) with severe myocardial dysfunction,
left ventricular aneurysm, widespread atherosclerosis
with multivascular lesions of coronary vessels, mitral
valve lesions, rhythm and conduction disorders [2, 4,
19].
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Today, complications of acute myocardial
infarction such as left ventricular aneurysm, postinfarction defect of the interventricular septum and
mitral insufficiency are of particular difficulty.
Coronary
mitral
insufficiency
develops
in
approximately one fifth of patients after acute
myocardial infarction (AMI) and in half with congestive
heart failure. Being a serious disease with an
unfavorable prognosis, a medical device doubles
mortality after myocardial infarction and heart failure
[4, 6].
To date, indications for surgical treatment of
medical devices are determined by LV contractile
function and the degree of MK failure. The tactics of
the coronary arteries does not differ from those with
isolated coronary lesions.
The most common opinion is that in the
absence of structural anomalies and grade I medical
devices, surgical intervention on the mitral valve is
usually not shown, and grade III and IV mitral
insufficiency requires surgical correction of mitral
defect simultaneously with coronary artery bypass
grafting [4, 6]. However, there is still no clear definition
of indications for surgery on MK during coronary artery
bypass grafting (CABG) and the presence of grade II
MN. Opinions on this subject are controversial and
remain controversial [4, 17]. On the one hand, an
increase in the volume of surgery, the duration of
cardiopulmonary bypass (IR) and myocardial ischemia
increase the risk of intervention. On the other hand, an
uncorrected medical device is one of the reasons for the
progression of heart failure in the long-term
postoperative period [4, 16].
Surgical intervention in such patients may in
itself turn out to be the cause of serious complications,
which in some cases lead to death [2, 11].
Based on the foregoing, it can be noted that
invasive treatment of coronary heart disease with its
complicated forms is still a difficult task. A modern
approach to the treatment of coronary heart disease,
such as correction by therapeutic and surgical routes,
allows to improve the prognosis of treatment of this
patient population.
In patients with reduced myocardial
contractility, coronary bypass surgery has advantages
over drug therapy in long-term follow-ups. [13, 14]
The
operation
of
direct
myocardial
revascularization in patients with reduced contractile
ability of the myocardium is associated with high
mortality and morbidity rates [2, 8, 14].
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The issue of surgical treatment of this
pathology is still being debated around the world. Most
surgeons use standard methods of surgical treatment of
coronary heart disease using standard cardioplegic
solutions, considering this the most reliable way to
maintain the necessary myocardial ischemia. In
approximately 10% of all cases of surgical correction of
coronary heart disease, low cardiac output syndrome is
noted, regardless of the chosen solution for cardioplegia
[9, 10, 15, 19].
The latest trend in coronary surgery shows that
there has been increased interest in performing coronary
artery bypass surgery without the use of
cardiopulmonary bypass in order to reduce the negative
effects of the latter on general myocardial ischemia.
Comparative results of coronary artery bypass surgery
performed on a working heart compared with operations
performed using cardiopulmonary bypass in patients
with reduced contractile ability of the myocardium
demonstrate better results in the early postoperative
period [15].
Recently, coronary artery bypass surgery is
increasingly performed in patients with diffuse coronary
artery disease using composite bypass surgery. For this
reason, it is relevant to compare the initial state of
patients with the results of their treatment, as well as the
study of various approaches in the formation of
anastomoses of such patients.
The purpose of our study is to evaluate the
effectiveness of coronary artery bypass surgery
(CABG) on a working heart in patients with
complicated forms of coronary heart disease and a
comparative assessment with the results of operations
under extracorporeal circulation.
MATERIALS AND METHODS
The study group included 280 patients with
coronary artery disease with various complicated forms.
Patients were divided into two groups: group 1 - 142
patients who underwent coronary artery bypass grafting
using cardiopulmonary bypass (On-Pump), group 2 138 patients who underwent coronary artery bypass
grafting with a working heart (Off-Pump). All patients
underwent general clinical and instrumental research
methods, including ECG, echocardiography, coronary
ventriculography.
General information of patients of both groups
are given in table 1. There was no significant difference
among the groups by age, gender and angina pectoris of
a high functional class.
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Table 1. General characteristics of patients in both groups.
№

Indicators

1
2
3
4
5
6
7
8
9

The average age, years.
Male gender n, (%)
Angina pectoris FC III - IV n, (%)
Unstable angina n, (%)
AMI in the history n, (%)
FC III-IV according to NYHA n, (%)
Heart rhythm disturbances n, (%) *
Type II diabetes mellitus n, (%)
Hemodynamic significant lesions of the carotid
arteries n, (%) *
* - p <0.05

1-group
On-Pump
(142)
59,4±4,3
124 (84,5)
106 (74,6)
25 (17,6)
118 (83,1)
126 (88,7)
17 (12)
76 (53,5)
18 (12,7)

Patients with angina pectoris included in the
study are predominantly III-IV functional class in both
groups. The remaining patients had unstable angina.
Before surgical treatment, the most common
complication of coronary heart disease was heart
failure; in most patients, it corresponded to NYHA FC
III-IV (88.7% and 89.9%, respectively). The vast
majority of patients (85.4%) had a history of MI.
Rhythm disturbances were observed in 7.15% of
patients. Type II diabetes

2- group
Off-Pump
(138)
60,8±3,45
123 (89,1)
113 (81,9)
24 (17,4)
121 (87,7)
124 (89,9)
3 (2,2)
64 (46,8)
32(23,2)

mellitus occurred in 76 (53.5%) patients in the first
group and in 64 (46.8%) patients in the second group,
and in half of them it was combined with obesity.
Patients with hemodynamic stenosis of the
brachycephalic arteries in 18 (12.7%) in the first group
and in 32 (23.2%) in the second group and more than
60% of them had a history of stroke and TIA.
The results of echocardiography are presented
in table No. 2.

Table 2. Echocardiograms in patients before surgical treatment
№
Indicators
1
The final diastolic volume of the left ventricle, ml
2
LVEF,%
3
EF<35% n, (%)
4
Calcification of the ascending aorta, n, (%) *
5
Moderate ischemic mitral regurgitation (2nd stage) n, (%)
6
LV aneurysm, without thrombus n, (%)
7
LV aneurysm with a fixed, parietal thrombus n, (%) *
8
LV aneurysm with loose thrombosis n, (%) *
9
Chronic rupture of the interventricular septum
* - p <0.05
As can be seen from table No. 2, aneurysm of
the left ventricle (ALV) without a thrombus was
observed in 53 and 64 patients, respectively, in both
groups. In our study, these patients are conditionally
divided into 2 groups, on the basis of which the tactics
of surgical treatment were decided: ALV without a
thrombus and ALV with a thrombus. In cases of

1st group
183,5±12,3
42,8±4,9
67 (47,2)
2 (1,4)
35 (24,6)
53 (37,3)
19 (13,4)
35 (26,6)
2 (1,4)

2nd group
191.7±14.2
43,6±6,1
56 (40,6)
13 (9,4)
28 (20,3)
64(46,4)
2 (1,5)
9 (6,5)
-

detecting ALV without a thrombus, an operation was
performed on isolated coronary artery bypass grafting
on a working heart or in conditions of parallel
cardiopulmonary bypass.
The study included patients with ischemic
mitral insufficiency of the 2nd degree, these patients
also underwent isolated CABG without correction of
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valvular pathology, subsequently, in long-term periods
the dynamics of changes in valvular pathology in this
category of patients was evaluated.
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Two patients of the first group had a chronic
rupture of the interventricular septum, correction of this
complication was carried out.
The results of the study according to
coronarography are presented in table No. 3.

Table 3. The severity of coronary artery lesions in the examined patients before surgical treatment (n/%)
№

Results of coronagraphy

1
2
3
4

trisovascular lesion and more
bivascular lesion
stem lesion *
Type of blood supply
- right
- left
- balanced
5
The number of occluded vessels *
* - p <0.05

1st group
94
34
28
102
18
22
98

As can be seen from table 3, in both groups
according to the severity of the defeat of the CA
significant differences were not noted. More than 60%
of both groups had a multivascular lesion, indicating a
severe lesion in patients with coronary artery disease
included
in
this
study.
RESULTS
All patients in both groups underwent coronary
artery bypass grafting, of which 142 cases using

66,2%
24%
19,7%

2nd group
86
42
6

62,3%
30,4%
4,3%

71,7%
12,7%
15,6%
69%

98
23
17
103

71%
16,7%
12,3%
74,6%

cardiopulmonary bypass and 138 cases with a working
heart.
We studied the frequency of perioperative
myocardial infarction (MI), acute cerebrovascular
accident (stroke) and the clinical parameters of patients
in the immediate follow-up period.
The nature of the operations performed is
shown in table 4.

Table 4. The characteristic of intraoperative indicators.
№

1

2
3
4

Parameters

Surgical scope
- 4 shunts
- 3 shunts
- 2 shunts
- 1 shunt
Using the left inner thoracic artery
Completeness of revascularization *
- full
- incomplete
Surgical intervention with minotom access *
CABG + LV thrombectomy, LV aneurysm

5
6
7

Using the No-Touch Aorta technique, (%) *
CABG + aneurysm plastic + restrictive annuloplasty

1st group
(n=142)
n

%

2nd group
(n=138)
n

%

17
48
37
40

12%
33,8%
26%
28,2%

39
56
43

28,3%
40,6%
31,1%

141

99,3%

138

100%

118
24
3

83,1%
16,9%
2,1%

106
32
12

76,8%
23,2%
8,7%

37

26%

-

2
12

1.4%
8,45%

14

10.1%
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-

MR with reinforcement with a rigid support ring *
Ventricular septal rupture plastic
8
9
Duration of operation, min *
10
The average time of cardiopulmonary bypass *
* - p <0.05

2
1,4%
220,6±18,6
98,6±19,3 мин

168,7±16,4
-

In both groups, in more than 60% of cases, the
bypass of 2 and 3 coronary arteries was mainly
performed. The most complete shunting was performed
in the group using cardiopulmonary bypass (83.1%
versus 76.8%, respectively, of both groups). Twelve
patients of the second group underwent coronary artery
bypass grafting of one or two coronary arteries from the
minotomal access (lower L-shaped mininotomy). In the
first group, mininotomy was performed in 3 patients
with ALV; in these patients, the connection to the heartlung machinewas performed through the femoral artery
and vein, then one of the coronary arteries with
aneurysmoplasty was bypassed. Due to the presence of
pronounced ascending aortic calcification, proximal
anastomoses were sutured to the left mammary artery
(1.4% and 14%, respectively), which allowed to reduce
neurological complications associated with brain
damage in the postoperative period. In 26% of cases in
the first group, CS was performed with thrombectomy

from the LV and LV aneurysm, due to the large size of
the aneurysm with the presence of fresh blood clots.
During intraoperative echocardiography in 12 patients
of the first group, an increase in the degree of mitral
insufficiency was revealed, and therefore mitral valve
insufficiency was corrected.
Immediately in the early postoperative period,
AMI was observed in 1.4% and 2.2% of cases,
respectively, in both groups of patients. On 1 day after
surgery, two patients of the first group developed acute
myocardial infarction, the reason was a severe diffuse
lesion of all epicardial vessels. The reason for the
development of acute myocardial infarction after
surgery in the second group was the initial unstable
condition of the patients. Patients had a lesion of the
LCA trunk, ACS clinic, and therefore were operated on
an emergency basis.
The data of the immediate results of the
operation are given in table No. 5.

Table 5. Immediate results
№
1

Indicators
Perioperative
myocardial infarction n, (%)
2
Intraoperative mortality n, (%)
Average duration of mechanical ventilation, hour *
3
4
Average stay in the intensive care unit, hour *
5
The rate of drainage losses (1 day) ml / kg *
6
Inotropic support n, (%) *
7
Cerebral complication n, (%)
8
Hospital mortality
* - p <0.05
As can be seen from the table, in the group of
patients who underwent surgery on a working heart, the
average period of stay in the intensive care unit and on
mechanical ventilation was much lower in comparison
with patients of the second group. Surgery on a working
heart under conditions of parallel IR was performed in
16.2% of cases of the first group. Inotropic support was
needed by 45 (62.5%) patients of the first group and 18
(24.6%) patients of the second group. Neurological
complications were observed only in the 1st group in 3
(2.8%) patients, in the form of transient disorders of

1st group
2 (1,4)

2nd group
3 (2,2)

0 (0)
7,6±2,2
27,3±3,4
4,3±0,7
98 (69)
3 (2,8)
0 (0)

0 (0)
3,6±0,8
18,9±2,4
2,7±0,5
62 (44,9)
3 (2,2)
0 (0)

cerebral circulation. Hospital
observed in both groups.

mortality was not

CONCLUSION
CABG operations in patients with coronary
artery disease with complicated forms show good
results in the near postoperative period, allowing to
improve the quality of life of the patient. With diffuse
lesions of the coronary arteries, it is also possible to
perform
myocardial
revascularization
without
cardiopulmonary bypass. The use of composite bypass
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surgery is justified in patients with diffuse lesions of the
coronary arteries; it is a safe and preferred technique in
this category of patients. In patients with LV aneurysm
without a blood clot with a mixed type, CABG can be
performed on a working heart without correction of LV
aneurysms.
In patients with coronary artery disease with
moderate ischemic mitral regurgitation, it is possible to
perform an operation of isolated coronary artery bypass
grafting on a working heart, since its immediate results
did not significantly differ from those in operations
using IR.
In the presence of complicated forms of
coronary heart disease such as calcified aortic lesions, it
is preferable to perform CS operations on a working
heart using the No-Touch Aorta technique to minimize
the risk of various neurological complications.
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