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Impact of Coronary Artery Bypass Graft on left Ventricular
Systolic Function
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Abstract

Background& objective: Coronary artery disease is the common cause of disease-specific
mortality and morbidity in Irag. The objective was to evaluate the effect of coronary artery bypass
graft surgery on left ventricular systolic function.

Methods: Present study was an observational prospective study implemented in Surgical Specialty
Hospital in Erbil city-Kurdistan region/Iraq through the period of one year from 1% of June 2021,
to 31 of May 2022 on sample of one hundred and forty patients with ischemic heart diseases
underwent coronary artery bypass graft. The ejection fraction of patients was assessed before and
after coronary artery bypasses graft surgery.

Results: Mean left ventricular ejection fraction of all patients underwent coronary artery bypass
graft was significantly reduced post bypass graft (p=0.01). However, the mean left ventricular
ejection fraction for patients with ejection fraction>50% was significantly declined post bypass
graft (p<0.001) and for those with ejection fraction <50% was significantly increased post bypass
graft (p=0.001), The changes in left ventricular ejection fraction of 139 patients after grafting was
distributed into; 34.3% of patients with improved, 21.4% of patients with unchanged and 44.3%
of patients with declined, and one patient died.

Conclusions: The left ventricular systolic function following coronary artery bypass graft is
dependable on preoperative left ventricular systolic function and it is improved in patients with
low ejection fraction, while reduced in patients with normal ejection fraction.

Keywords: Coronary artery disease, Coronary artery bypass graft, Left ventricular ejection
fraction.

Introduction Coronary artery diseases oxygen supply by formed plagues in lumen
(CADs) are diseases resulted from of coronary arteries which obstructed blood
flow.12

insufficient blood supply to myocardium.
Occluded coronary arteries lead to deficient
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Coronary artery diseases are the leading
cause of mortality all over the world and the
World Health Organization (WHO) recorded
about nine million deaths in 2016 attributed
to CADs.® The mortality rates of CAD are
different from developed to developing
countries. The CAD mortality rates in
developed countries are decreasing, although
higher incidence reaching to 16.5 million
new cases in 2018 in adults with
predominance in male gender®. In developing
countries, the mortality trend of CAD is
increasing. 34

Management of CAD included optimal
medical therapy (OMT)® and controlling
comorbidity like hypertension HTN, diabetes
mellitus DM, dyslipidemia, smoking session
or revascularization either with percutaneous
coronary intervention (PCI) or coronary
artery bypass graft (CABG).® The selection
between OMT alone or combined with
revascularization is dependable on patient
condition, clinical co-morbidity, coronary
lesion extent and clinical symptoms
duration.” Additionally, long term adverse
outcome of CAD is minimized after
revascularization.® The CABG showed lower
rates of mortality, incidence of myocardial
infarctions and rate of  recurrent
revascularizations, ® although the relationship
between CABG outcome and left ventricular
systolic function (LVSF) is controversial. It
was shown that the CABG is improving the
survival in comparison to medical therapy for
patients with reduced or normal left
ventricular function.®® The Surgical treatment
for Ischemic Heart Failure (STICH)! trial
revealed a better survival for patients with
severe left ventricular systolic dysfunction
(EF <35%). Other trial reported a better
quality of life and ejection fraction following
CABG than outcomes following medical
therapy alone.'? Despite these findings, the

preoperative LVSF for patients undergoing
CABG is important indicator for changes in
LV function following CABG. One study
showed inverse correlation between LVSF
and CABG with obvious decrease in LVSF in
patients with normal pre-operative systolic
function.®®  However, they  showed
improvement in LVSF for patients with
decreased pre-operative LVSF.*® The aim of
this study was to evaluate the effect of
coronary artery bypass graft surgery on left
ventricular systolic function.

Methodology

The present project was an observational
prospective study implemented in Surgical
Specialty Hospital (SSH)-Erbil Cardiac
Center in Erbil city-Kurdistan region/lraq
(The SSH- Cardiac Center is a contemporary
specialized tertiary referral center providing
ambulatory as well as inpatient care) through
the period of one year from 1% of June 2021,
to 31% of May 2022.The studied population
was all patients with CAD admitted to SSH
and underwent coronary artery bypass Graft.
Inclusion criteria were adult age patients
regardless of gender with ischemic heart
diseases underwent coronary artery bypass
Graft. Exclusion criteria were patients
undergo CABG plus surgical intervention for
other valve lesion, patients with artificial
valve, those missed to attend their
postoperative echocardiography follow-up
and patients refused enrollment in the study.
The study ethics were implemented in regard
to Helsinki Declaration by informed written
and verbal consent of patients, approved by
ethical committee in Ethics Committee of
Kurdistan Higher Council of Medical
Specialties and agreement of SSH authority
in addition to confidentiality of data. A
sample of one hundred and forty patients with
ischemic heart diseases underwent coronary
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artery bypass Graft was selected by
consecutive sampling method after eligibility
to inclusion and exclusion criteria.

Information of patients was collected directly
through a prepared questionnaire design,
included age, gender and risk factors, and
coronary  angiography  report,  while
electrocardiography and echocardiography
before and 6 month after CABG. Patients
undergone CABG according to CAD
conditions as indicated according to the
American College of Cardiology (ACC) and
American Heart Association (ACC),°
baseline Echocardiography were done to all
the participants involved in the study before
surgery then 6 months after CABG, in
specific regard to their LVSF. Transthoracic
2D Echocardiography (TTE) was performed
by cardiologist; echocardiography machine
to be used was (GE) vivid 9 ultrasound
system. The modified Simpson’s rule was
used to measure ejection fraction (EF).

The patients' information were entered and
interpreted statistically by SPSSprogram-26.
Suitable statistical tests for data were
implemented accordingly like Chi-square,
Fishers exact and paired t-tests and the p
value of <0.05 was significant.

Results

In this study, 140patients underwent
coronary artery bypass Graft were enrolled
with mean age (60.8 years); 30% of them
were in age of 60-69 years. Male patients

underwent coronary artery bypass Graft were
more than females (76.4% vs. 23.6%). As
shown in (Table 1), the common risk factors
for patients underwent coronary artery
bypass Graft were HT & DM (25.7%), DM
(22.9%), HT, DM & smoking (20%),
smoking (17.1%) and HT (14.3%). A shown
in (Table 2), the mean LVEF of all patients
underwent coronary artery bypass graft was
not significantly reduced post bypass graft
(p=0.09). However, the mean LVEF of
patients underwent coronary artery bypass
graft with EF>50% was significantly
declined post bypass graft (p<0.001) and
mean LVEF of patients underwent coronary
artery bypass graft with EF<50% was
significantly increased post bypass graft
(p=0.001).

The changes in LVEF 0f139 patients
underwent coronary artery bypass graft after
grafting was distributed into; 34.3% of
patients with improved EF, 21.4% of patients
with unchanged EF and 44.3% of patients
with declined EF, in addition to one patient
died. (Figure 1) As shown in (Table 3), no
significant  differences were observed
between patients with different changes in
LVEF regarding age (p=0.35) and gender
(p=0.12). There was a significant association
between patients with higher risk factors and
declined LVEF after bypass graft (p=0.005).
There was a significant association between
patients with chronic coronary syndrome and
declined LVEF after bypass graft (p=0.03);
65.6% of patients with declined EF outcome
had chronic coronary syndrome. (Table 4)
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Table (1): General characteristics of patients underwent coronary artery bypass Graft.

Variable No. %
Age mean£SD (60.8+10.3 years)

<50 years 24 17.1
50-59 years 34 24.3
60-69 years 42 30.0
>70 years 40 28.6
Gender

Male 107 76.4
Female 33 23.6
Risk factors

HT 20 14.3
DM 32 22.9
HT & DM 36 25.7
Smoking 24 17.1
HT, DM & smoking 28 20.0
Total 140 100.0

Table (2): Distribution of left ventricular ejection fraction pre and post CAD bypass graft.

Variable CoronaryArtery Bypass Graft p value
Pre Post
Mean+SD Mean+SD
All patients
LVEF % 52.08+7.7 50.4+8.5 0.09Ns
Patients with LVEF>50%
LVEF % 55.6+3.7 52.09+7.7 <0.001*S
Patients with LVEF<50%
LVEF % 40.5+5.5 44.9+8.9 0.001*S

*Paired t-test, S=Significant, NS=Not significant.
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LVEF outcome
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Figure (1): LVEF changes after coronary artery bypass graft.

Table (3): Distribution of general characteristics according to LVEF changes post-bypass graft.

LVEF changes
Variable Improved Unchanged Declined p value
No. % No. % No. %
Age
<50 years 10 20.8 25.8 6 9.8
50-59 years 12 25.0 12.9 18 29.5 0.35* NS
60-69 years 12 25.0 10 32.3 20 32.8
>70 years 14 29.2 9 29.0 17 27.9
Gender
Male 36 750 |20 [e45 |51 [ess |01
Female 12 25.0 11 35.5 10 16.4
Risk factors
HT 6 12.5 10 32.3 4 6.6
DM 10 20.8 8 25.8 14 23.0 0.005**S
HT & DM 16 33.3 29.0 11 18.0
Smoking 6 12.5 6.5 16 26.2
HT, DM & smoking 10 20.8 2 6.5 16 26.2

*Fishers exact test, **Chi-square test, NS=Not significant, S=Significant.

32




Impact of Coronary Artery Bypass Graft on.....

Table (4): Distribution of cardiac characteristics according to LVEF changes post-bypass graft.

LFEF changes
Variable Improved Unchanged Declined
p value
No. % No. % No. %
CAD types
Acute coronary syndrome 14 29.2 3 9.7 21 34.4 0.03 *S
Chronic coronary syndrome | 34 70.8 28 90.3 40 65.6

*Chi-square test, S=Significant.

Discussion

Present study showed that mean LVEF of all
patients underwent coronary artery bypass
graft was not significantly reduced post
bypass graft (p=0.01). This finding is
consistent with results of Papestiev et al'4
prospective study in Republic of Macedonia
which reported no changes in LVEF of whole
studied patients with CAD after CABG,
while they showed a significant improvement
of LVEF in patients with low preoperative
LVEF and a significant decline of LVEF in
patients with normal preoperative LVEF.
This study showed that mean LVEF of
patients underwent coronary artery bypass
graft with EF>50% was significantly
declined post bypass graft (p<0.001) and

mean LVEF of patients underwent coronary
artery bypass graft with EF<50% was

significantly increased post bypass graft
(p=0.001). These findings are in agreement
with results of many literatures such as
Koene et al*® study in USA and Khaled et al*®
cross sectional study in Egypt which revealed
a significant improvement in LVEF after
CABG among patients with preoperative low
LVEF and a significant decline in LVEF
among patients with preoperative normal
LVEF. It was shown that improvement of the
LVSF and survival after CABG in patients
with ischemic cardiomyopathy with LV
dysfunction following surgical
revascularization is predominantly to be due
to hibernating or stunned myocardium.®

Current study found that 34.3% of patients
undergone CABG had improved EF, 21.4%
of patients undergone CABG had unchanged
EF and 44.3% of patients undergone CABG
had declined EF, in addition to one patient
died. These findings are close to results of
Haxhibegiri-Karabdic et al'*’ who reported
that 31.08% of CAD patients had improved
LVEF following CABG. Koene et al*® found
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that23.7% of patients undergone CABG had
improved EF, 55.2% of patients undergone
CABG had unchanged EF and 21.1% of
patients undergone CABG had declined EF.
This inconsistency might be attributed to
differences in preoperative LVEF of patients
in two studies. Current study showed a
significant association between patients with
higher risk factors and declined LVEF after
bypass graft (p=0.005). This finding is
parallel to results of Trasci et al*® who found
that diabetes mellitus and smoking had a
great impact on outcome of CABG and
affecting the LVEF. Present study also
revealed a significant association between
patients with chronic coronary syndrome and
declined LVEF after bypass graft (p=0.03).
Similarly, Deo et al !° revealed that patients
with chronic coronary syndrome with mid-
range preoperative LVEF had a negative
impact on survival and declined LVEF
following CABG.

This study concluded that left ventricular
systolic function following coronary artery
bypass graft is dependable on preoperative
left ventricular systolic function. The left
ventricular  ejection fraction following
coronary artery bypass graft is improved in
patients with low ejection fraction, while
reduced in patients with normal ejection
fraction. The coronary artery bypass graft is
essential in patients with coronary artery
diseases. Further large sized multi-centers
longitudinal ~ studies are required in
evaluation survival for patients with coronary
artery diseases with different ejection
fractions after coronary artery bypass graft.

Conclusions

The left wventricular systolic function
following coronary artery bypass graft is
dependable on preoperative left ventricular
systolic function and it is improved in

patients with low ejection fraction, while
reduced in patients with normal ejection
fraction.
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