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Abstract
Objectives: Surgical revascularization in patients with
multi-vessel coronary artery disease still raises many
questions.
The aim of the study was retrospective analysis of the
single center immediate and mid-term results of off-pump
Coronary artery bypass grafting (CABG) in patients with
multivessel coronary artery disease.

Materials and Methods: This retrospective study
includes 564 patients with IHD operated in the department
of cardiac surgery in the Republican Research Center of
Emergency Medicine in 2013-2017. Four hundred and
seventy-three patients (84%) were male and 91(16%) were
female, the average age was 56.2±0.9 years.

Results: In the early postoperative period, 18 patients
died, hospital mortality was 3.19%. Among the causes of
mortality, there were perioperative myocardial infarction–
eight (1.4%) and acute heart failure–eight (1.4%). In two
cases (0.35%), the cause of death was septic complications.
In a single-factor analysis, we observed that an unstable
state on admission and emergent conversion to on-pump

can be considered reliable risk factors for the development
of the lethal outcome in the early postoperative period.
During the follow-up period (2-40 months on average
24.1±0.34), 9 (2.4%) patients died, and the main causes of
death were acute heart failure due to myocardial infarction
in four (1.1%) and gastrointestinal bleeding in three (0.8%)
patients. Freedom from the combined endpoint of cardiac
death and myocardial infarction was 97.1% at 40 months;
freedom from recurrent angina was 90.4% and freedom
from repeated revascularization was 99.1%.

Conclusion: Patients with multivessel coronary disease
and unstable angina in most cases can undergo off-pump
CABG with favorable early results. Hemodynamical
problems can force surgeon to turn on-pump. Emergent on
pump conversion following hemodynamical instability can
be a significant factor for mortality. In our series, CABG
showed favorable immediate and mid-term results.
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Introduction

Materials and Methods

Coronary artery bypass grafting (CABG) occupies a
special place in the treatment of ischemic heart disease
(IHD). Its effectiveness in eliminating the symptoms
of angina pectoris and increasing the life expectancy
in some patient groups is currently undeniable. There
are two methods of surgical revascularization of the
cardiovascular system: a standard procedure of CABG
with the use of cardiopulmonary bypass (on-pump), and
CABG on beating heart (off-pump)(1,2). Since the late
1990, beating heart CABG has become increasingly
popular, as a result of introduction in clinical practice
of devices that stabilize the heart for the application of
anastomosis(3). In the literature and modern periodical
publications, we can note an active discussion about
how and which method is preferred. A number of authors
indicate a low efficiency of off-pump CABG associated
with the risk of incomplete revascularization, and as a
consequence of perioperative myocardial infarction and
late graft failure(4,5). Other authors emphasize the absence
of statistically significant differences in the mortality
rate, postoperative complications, infarction and stroke
in the postoperative period, as well as other advantages
and disadvantages when comparing both methods,
emphasizes the same duration of functioning of shunts
in the long-term follow-up period. Other researchers pay
attention to the efficacy and safety of the method on the
beating heart, both in patients with low and high risk(6). In
particular, according to the latest publications, off pump
myocardial revascularization is accompanied by a short
period of stay in the intensive care unit, a reduction in
ventilation time and hospitalization, a low rate of atrial
fibrillation, blood transfusions compared to conventional
CABG, a low requirement for inotropic support, low
incidence of respiratory tract infections, stroke, delirium
and postoperative myocardial infarction(2,7).

This retrospective study included 564 patients with
IHD operated in the department of cardiac surgery in the
Republican Research Center of Emergency Medicine
in 2013-2017. Four hundred and seventy three patients
(84%) were male and 91(16%) female, the average age
was 56.2±0.9 years. The initial patient data are shown in
Table 1.

Aim: A retrospective analysis of the single center
immediate and mid-term results of off-pump CABG in
patients with multivessel coronary artery disease.

Most patients, 512 (90.7%), were operated; offpump, standard deep pericardial stitches, Trandelenburg
position, operating table rotations, volume preload and/or
cardiotonic support were used to provide hemodynamic
stability. During the procedure, we preferred to use the
standard mechanical pressure stabilizer over vacuum
stabilizers (Figure 1).
In most cases, (94.8%), the anterior artery was
bypassed using the left internal thoracic artery, the mean
number of grafted vessels was - 3.2. In 52 cases, we
needed to turn on-pump due to several reasons. Of them,
in 29 (5.1%) cases, the conversion was made urgently
due to severe hemodynamical destabilization. Continuous
variables were expressed as mean ± standard deviation
and categorical variables as absolute numbers and
percentages. Comparisons were performed with the twotailed Student’s t-test for continuous variables and Fisher’s
2
exact test, or χ test for categorical variables. All patients’

Figure 1. Intraoperative photo. Venous graft on CX artery using
simple pressure stabilizer
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Table 1. Initial patient characteristics (n=564)
The average age

56.04±0.9 years

Men

473 (84%)

Women

91 (16%)

Unstable angina pectoris

552 (94.6%)

Ongoing acute myocardial infarction

12 (5.4%)

Duration of the disease more than 1 year

468 (82.9%)

Previous AMI

411 (72.8%)

Diabetes Mellitus

384 (68.0%)

Triple vessel disease

424 (75.2%)

Left main stenosis

140 (24.8%)

COPD

203 (35.9%)

EF %

44.6±4.3%

AMI: Acute myocardial infarction, COPD: Chronic obstructive pulmonary
disease, EF: Ejection fraction

data used in research were used after the informed consent
were obtained. Authors declared no ethical conflicts, and
research was approved by the Ethical Committee of the
Republican Research Center for Emergency Medicine
(registered: 28.11.2018, REG no: 75). Authors declared
no conflicts of interest or financial support from the third
site.

Results
The immediate results of the hospital period, including
hospital mortality and complications of the postoperative
period, were evaluated.
In the early postoperative period, 18 patients died,
hospital mortality was 3.19%. Among the causes of
mortality, there were perioperative myocardial infarctioneight (44.45%) and acute heart failure-eight (44.45%).
In two cases (11.1%), the cause of death was septic
complications.
In a single-factor analysis, we observed that a history of
acute myocardial infarction, diabetes mellitus, and COPD
were not a risk factor for death, while an unstable state on
admission [Odds ratio (OR)=15.38, confidence interval
(CI) =-4.86-48.6 p<0.0001] and conversion to on-pump
for emergency indications (OR=30.25, CI=9.46 - 96.7,
p˂0.0001) could be considered as reliable risk factors
for the development of the lethal outcome in the early
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postoperative period, a low ejection fraction also showed
a high probability of a mortality, but the changes were not
statistically significant (OR=1.07, CI=0.44-2.57, p=0.88).
Complicated postoperative period was noted in 77
(13.6%) patients. The heart failure - requiring cardiac
support was observed in 23 (4.1%) cases, heart rhythm
disorders - in 38 (6.7%) cases. Postoperative bleeding was
noted in 6 (1.06%) cases, wound conducted complications
in seven cases (1.2%). Ischemic stroke was observed in
three patients (0.5%).
The duration of hospital stay in the ICU after surgery
was 2.4±0.5 days. The duration of the postoperative period
in the clinic was 9.8±0.9 days.
Midterm Outcome
During the follow-up period (2-40 months on average
24.1±0.34), nine (2.4%) patients died, main causes of
death were acute heart failure due to myocardial infarction
four (1.1%) and gastrointestinal bleeding three (0.8%).
Freedom from the combined endpoint of cardiac death and
myocardial infarction was 97.1% at 40 months. KaplanMeier analysis showed that freedom from recurrent
angina was 90.4%. Repeat revascularization was required
only in two patients, one patient showed progression of
atherosclerosis in native vessels and another showed distal
graft stenosis treated effectively by percutaneous coronary
intervention - freedom from repeated revascularization
was 99.1%.

Discussion
Some recent studies and meta-analyses have proven
the safety and effectiveness of off-pump coronary artery
bypass (OPCAB) with favorable early outcomes and have
described OPCAB as a safe alternative to conventional
CABG, regarding to death rate and postoperative
morbidity(2,8,9). Fukui et al.(10) have revealed that the number
of distal anastomoses per patient (3.6±1.4) in their study
was similar to that in the on-pump patients, and complete
revascularization was achieved in 99.2% of patients. In the
present study, the number of distal anastomoses per patient
E Journal of Cardiovascular Medicine | Volume 8 | Issue 1 | 2020
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(3.6) was the same as in Fukui et al.(10) study. We can state
that complete myocardial revascularization using an offpump technique can be safely performed. Sabik et al. (11)
in their work described the equivalent midterm outcomes
after off-pump and on-pump CABG, 4-year survival after
OPCAB was 87.5%. The results of the present study, with
a 40-month survival rate and freedom from cardiac death
of 97.1%±0.6%, are almost identical to those of previous
studies. The reduction of graft patency can increase
the need for repeat revascularization with time. Puskas
et al.(12) revealed that graft patency in OPCAB patients
was similar to that in conventional CABG patients at 30
days (99.0% vs 97.7%) and 1 year (93.6% vs 95.8%)
after surgery. In the present study, 90,4% of patients
complained on angina recurrence, but overall early graft
patency rate was 99.1%, what is almost identical to their
results. Recent studies have revealed that off-pump to
on-pump conversion can be performed in 5-10% of all
cases(13). The rate of performing OPCAB in our isolated
CABG patients was 90,8% and overall conversion rate
was 9,2% with 5.1% cases being converted urgently
due to hemodynamical disturbances. Some studies have
underlined that conversion can be an independent risk
factor for mortality in early postoperative period(13,14). Our
findings also support these data, mortality rate was higher
among urgently converted patients.
In the four largest studies in which off-pump and onpump CABG were compared - CORONARY (n=2,357 vs
2,337 on)(15); DOORS (n=450 vs 450 on)(16); GOPCABE
(n=1271 off vs 1268 on)(17) and ROOBY (n=1.104 off vs
1099 on)(18) there were no significant differences in the
incidence of mortality, myocardial infarction or stroke
in the early postoperative period or within 30 days after
surgery. In the CORONARY and GOPCABE studies, in
the long-term period, there was a higher need for repeated
revascularization(15,17). In the ROOBY trial - data showed
the absence of a statistically significant difference in the
frequency of repeated CABG rates(18). In conclusion,
none of these large studies showed a difference in major
clinical outcomes between the off-pump and on-pump

CABG during a 30-day follow-up(15-18). A recent metaanalysis revealed the favorable outcomes of OPCAB(1,8,9),
and concluded that OPCAB should be considered as a safe
alternative to conventional CABG with respect to mortality
risk. Thus, we suggest that OPCAB should be performed
whenever possible in patients undergoing isolated CABG.
Study Limitations
The limitations of our clinical study are that the number
of patients was small, and the length of clinical followup was relatively short. Another limitation is that this is a
single-center and single-surgeon experience.

Conclusions
Patients with multivessel coronary disease and unstable
angina in most cases can undergo off-pump CABG
with favorable early results. Hemodynamical problems
can force surgeon to turn on-pump. Emergent on pump
conversion following hemodynamical instability can be
a significant factor for mortality. In our series, CABG
showed favorable immediate and mid-term results.
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