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Evaluation of Left Ventricular Dyssynchrony after Coronary
Artery Bypass Grafting in Patients with Ischemic Left Ventric-

ular Dysfunction

MA Babaee Beigi, Z Fattah, AR Moaref

Cardiovascular Research Center, Shiraz University of Medical Scinces, Shiraz, Iran

Background: Ischemic left ventricular (LV) dysfunction is one of the major causes of LV dyssynchrony. This
is indicative of poor prognosis in patients with LV dysfunction and correction of ischemia by Coronary Artery
Bypass Grafting (CABG) may resynchronize LV contraction. The aim of this study was to evaluate the effect of
CABG on LV dyssynchrony, systolic and diastolic function.

Patients: The present study comprised 31 patients with ischemic LV dysfunction with Ejection Fraction (EF:25-
50%). Echocardiography with Tissue Doppler Imaging (TDI) was performed to assess LV dyssynchrony (calcu-
lated by basal LV segment),to evaluate diastolic function by measurement of peak early diastolic mitral annular
velocity (E ) ,systolic function by measurement of peak early systolic mitral annular velocity (S, ) and Ejection
Fraction (EF) by Simpson method.

Results: Mean LV dyssychrony before CABG was 30+16 ms that decreased to 22+14 ms after operation
(P=0.04).There was also improved diastolic and systolic function after CABG ( E_ 0.04m/s versus 0.05 m/s ,
P=0.01 and S_ 0.06 m/s versus 0.08 m/s P=0.01).The mean ejection fraction rose from 40+8.6% to 42+8.2%
(P=0.01).

Conclusion: CABG is associated with improvement of LV dyssynchrony, systolic and diastolic function in

patients with ischemic LV dysfunction.
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Introduction
Intraventricular systolic dyssychrony refers
to differences in the timing of contraction
between the different myocardial segments
which causes dyssynchronous contraction of
right and left ventricle that leads to mechanical
stress and hemodynamic deterioration."2
Asynchrony causes suboptimal LV filling
and reduction in LV contractility with redistri-
bution of myocardial blood flow, non-uniform
regional myocardial metabolism,>* develop-
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ment or prolongation of mitral regurgitation
and paradoxical septal wall motion. These
changes seem to represent a pathophysiologi-
cal process that depress ventricular function
causing LV remodeling and heart failure with
increased risk of morbidity and mortality* and
cardiac events.®

The prevalence of dyssynchrony varies
and is based on the severity of LV dysfunction,
QRS duration and loading condition.

The prevalence is higher in studies includ-
ing patients with larger ventricles, coronary ar-
tery disease, lower ejection fraction and a wide
QRS.®
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Chronic heart failure is one of the causes of
morbidity and mortality in the western world.”
In the majority of cases the etiology is ischemic
heart disease and ischemic LV dysfunction is
an important cause of LV dyssynchrony.'® Sev-
eral studies were done to evaluate the effect of
optimal medical therapy alone versus optimal
medical therapy plus Cardiac Resynchroniza-
tion Thrapy (CRT) with or without Implantable
Cardioverter Defibrillator (ICD). Biventricular
pacing (CRT) stimulates both ventricles or sep-
tal and lateral walls of the left ventricle almost
simultaneously and improves the coordination
of ventricular contraction. The contraction de-
lays of each cardiac segment can be lowered
by CRT as measured by tissue Doppler imag-
ing, along with decreased filling pressure and
augmentation of systemic arterial pressure.®

These processes lead to reverse remodel-
ing and increased exercise capacity.'

CABG as an optimal method for total revas-
cularization in comparison with primary Percu-
taneous Coronary Intervention (PCI) in which
revascularization is usually partial, seem to
be another choice for reduction of contraction
delays and improvement of asynchrony by re-
solving ischemia.

The aim of this study was to evaluate the ef-
fect of CABG on LV dyssychrony, diastolic and
systolic function.

Patients and Methods

This study was done between march 2009
and September 2009 in Namazi hospital in shi-
raz Iran.

A total of 31 patients (20 males and 11fe-
males) whose mean age was 61+11 years with
LV systolic dysfunction ( LV EF: 25%-50%)
were included in the study. These patients ad-
mitted with impression of acute coronary syn-
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drome (19STEMI and 12 NonSTEMI / UA) and
need CABG according to the result of coronary
angiography (26 3VD and 5 2VD) and dipyri-
damol scan that revealed viability in patients
with EF < 35%. QRS duration was (98 £10
ms).

Echocardiography assessment:

Before CABG echocardiography and tissue
Doppler imaging was done to assess LV dys-
synchrony, systolic function as measured by
EF and S_, diastolic function by E_ and se-
verity of mitral regurgitation. Echocardiography
was then repeated one month after CABG to
evaluate the effect of surgery on these param-
eters. The study was performed with GE- Ving-
med vivid 3 system.

For measurement of LV dyssynchrony, time
between the onset of QRS complex on the sur-
face ECG and the peak of the systolic velocity
wave on the TDI was recorded in each basal
LV segments . Dyssynchrony calculated as the
difference between the maximaum and mini-
mum time interval in the 6 basal segments (
Fig. 1). E_and S_ by TDI were measured for
evaluation of diastolic and systolic function
(average of 6 basal segments). EF was calcu-
lated by simpson method.

Exclusion criteria

Patients with significant valvular heart dis-
ease that needed surgery, bundle branch block
and AF rhythm were excluded from the study.

Statistical analysis

The statistical analysis was done with SPSS
wave (version 15). Pre and post data of sur-
gery were analyzed by paired T test . All data
are presented as the mean value SD. P value
less than 0.05 was considered statistically sig-
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Figure 1. LV dyssynchrony, time between the onset of QRS complex on the surface ECG and the peak of the

Left Ventricular Dyssynchrony after CABG

systolic velocity wave on the TDI between septal (A) and lateral wall (B).

nificant.

Result

The present study comprised 43 hospital-
ized patients with impression of acute coronary
syndrome, but unfortunately 2 patients expired
during the operation. 10 patients excluded
from the study due to poor cooperation.

The remaining 31 patients were then fol-
lowed with the impression of acute coronary
syndrome.

Total revascularization was achieved in all
of the patients. Mean LV dyssynchrony before
CABG was 30 ms(14-46ms) that decreased to
22 ms(8-36ms) after operation (P =0.04).

LV dyssynchrony decreased in
24 patients (80%) and remained un-
changed in 7 patients (20%). Mean EF
increased from 40%+86 to 42%+8.2
(P =0.01).

Diastolic function by measurement of E_

with TDI also increased from 0.04 +£0.013m/s
to 0/06+0.019m/s (P=0.01), S_ increased
from 0.06+0.015 m/s to 0.08+0.018 m/s (
P=0.01).

The duration of QRS after CABG did not
change significantly. (Table 1)

Discussion

Ischemic LV dysfunction is a leading cause
of hospitalization, because of unsatisfactory
outcome of medical therapy, other therapeutic
modalities such as resynchronization or re-
vascularization are also to be considered.™'2
Revascularization improve survival in patients
with coronary artery disease.® The present
study investigated the effect of CABG on LV
dyssynchrony in 31 patients with ischemic LV
dysfunction undergoing surgery. In patients
with systolic LV dysfunction the prevalence of
LV dyssynchrony ranges from 20.8% to 79.6%
and is associated with a significantly higher risk

Table 1. Comparison of dyssynchrony, systolic and diastolic function, QRS dura-

tion before and after CABG.

Before CABG After CABG P value
Dyssynchrony (ms) 3016 22+ 14 0.04
EF (%) 40£8.6 42+%82 0.01
E_ (m/s) 0.04*0.013 0.06%0.019 0.01
S,, m/s 0.06%0.015 0.08%0.018 0.01
QRS duration (ms) 98 £ 10 96 T 6 0.112
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of cardiac events.'? Myocardial ischemia is one
of the major causes of LV dyssynchrony and
so correction of ischemia by CABG may resyn-
chronize LV contraction. Gibson et al. reported
complete improvement of LV dyssynchrony
after CABG surgery in 12 of 14 patients with
preserved EF." Also S.A.F Tulner et al.” re-
ported significant reduction in mechanical dys-
synchrony after ventricular restoration (30%+4
to 26%+3). Yang and et al. demonstrated a
decrease in LV dyssynchrony by 33% during
systole and 20% during diastole after ventricu-
lar restoration.'®

In this study we found that CABG can re-
duce LV dyssynchrony, increase EF and im-
prove diastolic and systolic function measured

References

1 Vernooy K, Verbeek XA, Peschar M, et al. Left bundle branch block
induces ventricular remodeling and functional septal hypoperfu-
sion. Eur Heart J 2005; 26: 91-8. [15615805]

2 Spragg DD, Leclercq C, Loghmani M, et al. Regional alterations in
protein expression in the dyssynchronous failing heart. Circulation
2003;108:929-32. [12925451]

3 Goldberg RJ, Ciampa J, Lessard D, et al. Long term survival after
heart failure: a contemporary population- based perspective. Arch
Intern med 2007;167:490-6. [17353497]

4 Man DL. Management of Heart failure patients with Reduced Ejec-
tion Fraction. IN: BRAUNWALD’S HEART DISEASE. 8" ed.
Philadelphia: Sunders; 2007. p.611-640

5 Bader H, Garrigue S, Lafitte S, et al. Intra left ventricular electro-
mechanical asynchrony: an independent predictor of severe cardiac
events in heart failure patients. J Am Coll Cardiol 2004;43:248-56.
[14736445]

6 Hawkins NM, Petrie MC, MacDonald MR, et al. Selecting patients
for cardiac resynchronization therapy: electrical or mechanical dys-
synchrony? Eur Heart J 2006;27:1270-81. [16527827]

7 Cho GY, Song JK, Park WIJ, et al. Mechanical dyssynchrony as-
sessed by tissue Doppler imaging is a powerful predictor of mortal-
ity in congestive heart failure with normal QRS duration. J Am Coll
Cardiol 2005; 45:2237-43. [16360052]

8 Tolner. S.AF, Steendijk.P. Bax. JJ, et al. Stained Lt ventricular,
reverse remodeling, improved systolic function and unchanged
diastolic function six months after surgical ventricular restoration-
Analysis. By pressure — volume loops. Poster presentation at scien-
tific meeting of the Dutch heart foundation. 2005;11:178-90.

194

WWWw.ictj.ir

by TDI.

Previous studies which demonstrated im-
provement of LV dyssynchrony after CABG
used traditional echocardiography techniques
to assess effect of CABG on LV dyssynchrony,
whereas TDI was used for accurate assess-
ment of LV dyssynchrony in our study.

CABG Leads to reduction in LV dyssyn-
chrony and improvement of diastolic and sys-
tolic function.
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