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INTRODUCTION
Coronary artery bypass grafting (CABG) is one of the most important 
surgical procedures in the history of medicine. It has been the most 
common adult  cardiac surgical procedure, but its future is increasingly 
threatened by percutaneous alternative procedures. However, CABG 
is evolving and remains the most durable means of revascularization 
for coronary artery disease. It prolongs lives and provides more 
symptomatic relief. The incidence of coronary artery disease (CAD) 
has increased in developing countries. Despite improvements in 
medical therapies and  surgical techniques, the management of 
patients with coronary artery disease and low ejection fraction (EF) is 
still challenging. Current treatment options for this cohort include 
intensive medical therapy, surgical revascularization, ventricular 
remodelling, and heart transplantation. The left ventricular systolic 
dysfunction (LVD) after myocardial infarction may be reversible as in 
myocardial hibernation or irreversible related to scar. Surgical 
revascularization in patients with left ventricular dysfunction does 
provide a long term survival benefit when compared to medical 
therapy. Clinicians are often faced with a difficult decision of whether 
to recommend revascularization in these patients to improve 
symptoms, left ventricle function and prognosis. Revascularization, 
either percutaneous coronary intervention (PCI) or coronary artery 
bypass grafting (CABG) is required in a large number of these patients. 
Operative risks are high in patients with left ventricular dysfunction 
compared to those without dysfunction. Outcomes of surgery may 
depend on the amount of viable myocardium. Despite improvements 
in surgical techniques, myocardial protection and postoperative care, 
the surgical risk remains high. From the available data, it has been 
proved that coronary artery bypass grafting gives better results in 
diabetic, left ventricular dysfunction and severe coronary artery 
disease patients.

AIMS AND OBJECTIVES
AIMS
To study the improvement in left ventricular systolic dysfunction in 
coronary artery disease patients after coronary artery bypass grafting.

OBJECTIVES
1. To find out in patients having coronary artery disease with left 
ventricular dysfunction (<50%) Whether there is any improvement in 
the ejection fraction after revascularization by coronary artery bypass 
grafting after 6 months of operation and if so, to quantify this 
improvement.

2. To study the improvement in symptomatology and regression of 
cardiomegaly as complementary parameters for improvement in left 
ventricular dysfunction.

MATERIALS AND METHODS
The records of all patients who underwent coronary artery bypass 
grafting at our institution between January 2009 and June 2012 were 
retrieved. From this group, all patients who had left ventricular 
dysfunction were selected and their records studied. Excluding the 
patients who were lost to follow up or for whom proper records were 
unavailable, details of 117 patients were collected from both inpatient 
and outpatient records and reviewed. The clinical features, 
preoperative risk factors, chest x ray, electrocardiogram, 
echocardiogram, angiogram findings, details of surgery performed and 
postoperative follow up at 6 months which included details of clinical 
features, chest x ray and echocardiogram were analysed.

Statistical analysis of the data was performed using the paired T test, 
McNemar T test, frequency and percentages. All p-values were two 

tailed and a value of less than 0.05 was considered significant.
Surgical technique:
All patients received prophylactic antibiotics of Inj. Cefuroxime 25 
mg/kg and Inj. Amikacin 10 mg/kg at the time of induction and 
followed by Inj. Cefuroxime twice daily and Amikacin once daily for 3 
days. In patients with renal dysfunction, we use Inj. Ceftazidime 25 
mg/kg and Inj. Augmentin 25 mg/kg at the time of induction and thrice 
daily for 3 days. After that they received oral antibiotics for the next 2 
days.

After chest opening by a median sternotomy, the thymus was divided 
and the pericardium opened. The ventricular status and contractility 
were assessed. The left anterior descending artery inspected and the 
left internal mammary artery was harvestedin all feasible cases. 
Simultaneously the great saphenous vein was harvested. After 
heparinisation to bring the ACT to 480 sec, aortic and single two stage 
venous cannulations were done and cardiopulmonary bypass was 
established. Target vessels were inspected and marked. The Aorta was 
cross clamped and the heart was arrested using cold blood 
cardioplegia. The patient was cooled to 32� c. Distal coronary 
anastomoses were performed using 8/0 prolene suture and rewarming 
was begun at the completion of the last anastomosis. The cross clamp 
was released with root on suction. The proximal anastomoses were 
done using 6/0 prolene with side biting clamp. Left atrial line and 
temporary epicardial pacing wires were taken if necessary. After 
coming off bypass, cannulae were removed in stages and complete 
haemostasis was obtained. Pericardial and mediastinal drains were 
inserted. Left pleural drain for those who had left internal mammary 
artery harvested was inserted. Sternum was closed with stainless steel 
wires followed by standard wound closure. The patient was transferred 
to the ICU with the endotracheal tube insitu.

Postoperative management:
Patients were ventilated in the synchronous intermittent mandatory 
ventilation mode with tidal volume of 8 to 10 ml/kg and sedated with 
continous morphine infusion or intermittent boluses of the same. If 
required, the patient was paralysed with Vecuronium. Haemoglobin, 
electrolytes,  cardiac enzymes,  arterial  blood gases,  an 
electrocardiogram and chest Xray were routinely performed. Inotropic 
supports were adjusted according to the hemodynamic status of the 
patient. They were extubated in the morning of the day after surgery if 
they were hemodynamicaly stable with minimal inotropic supports 
and neurologically alright. A chest X ray and electrocardiogram were 
done on the fifthpostoperative day. They were discharged on the 
seventh or eighth postoperative day if the recovery was uneventful.

Follow up:
Retrospective analysis of the hospital records were used to study the 
follow up data of the coronary artery disease patients with left 
ventricular dysfunction. Ejection fraction improvement in 
echocardiography, regression in left ventricular enlargement in the 
chest X ray and symptomatic improvement were studied.

RESULTS
Sex distribution
This study included total of 117 patients who had coronary artery 
disease with left ventricular dysfunction. There were 8 females and 
109 males in this study. The males constituted 93.2% and females 
6.8%.

Table 1: Sex distribution of the study group
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Variables : Sex N %

Male 
Female

109
8

93.2
6.8
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Fig.1 - Pie chart showing sex distribution of the study group Age 
distribution:

The mean age was 57 years and ranged from 35 to 82 years. Most of the 
study population were in the sixth decade, they constitute 44.4%. The 
patients between 61 to  70 years were 28.2%, 40 to 50 years 17.1%, 
older than 70 years 8.5% and below 40 years only 1.7%.

Table 2: Age distribution of the study group

Fig. 2 - Bar diagram showing age distribution of study group. 
Dyspnoea on exertion

About 43.6% of patients with left ventricular dysfunction presented 
with history of dyspnoea on exertion, almost all of them were in NYHA 
CLASS II. The remaining 56.4% were free of dyspnoea on 
presentation.

Table 3: Patients who presented with dyspnoea on exertion 
(DOE).

Fig.3 – Pie chart showing patients who presented with DOE. 
Left ventricular enlargement in Chest Xray:

36 patients in this study had cardiomegaly with left ventricular 
enlargement in the chest x ray, which forms 30.8%.

Table 4: Patients with left ventricular enlargement on Chest 
xray.

Fig. 4 – Pie chart showing patients with LV enlargement in 
Chest xray.

ECG changes
The most common ECG findings were inferior wall MI, which 
constituted 25.6%, anterior wall MI (15.4%) and lateral wall ischemic 
changes (12%). Other less common findings are lateral wall MI, 
anterior wall, inferior wall, anterolateral and anteroseptal ischemic 
changes. There were 17.1% of patients without any changes in the 
electrocardiogram.

Table 5: Various ECG changes in the study group

AWMI-anterior wall myocardial infarction, LWMI-lateral wall 
myocardial infarction, IWMI-inferior wall myocardial infarction, AL-
anterolateral , AS- anteroseptal, LVH- left ventricular hypertrophy.

Coronary Angiogram (CAG):
On analysing the coronary angiographic findings, the triple vessel 
disease patients formed the bulk of the study. They were totally 91 
(77.8%) which includes 11 patients with left main equivalent and 16 
patients with left main coronary involvement.

Table 6: Coronary angiogram findings of the study group.

SVD – single vessel disease, DVD – double vessel disease, TVD – 
triple vessel disease, LMD – left main disease, LME – left main 
equivalent, TVD with LMD – triple vessel disease with left main 
disease, TVD with LME– triple vessel disease with left main 
equivalent.

ECHO
Almost all patients had regional wall motion abnormality, 95.7% (112 
of 117) patients presented with wall motion abnormality. Only 4.3% 
showed no regional wall motion abnormality.

Table 7: Echocardiogram finding of regional wall motion 
abnormality (RWMA)

Variables: Age (Years) N %

< 40
41 – 50
51 – 60
61 – 70

> 70

2
20
52
33
10

1.7
17.1
44.4
28.2
8.5

 

Variables : DOE N %

Yes 
No

51
66

43.6
56.4

Variables : Chest X-Ray N %

LV Enlargement 
Normal

36
81

30.8
69.2

Variables : ECG n %

AW MI 
LW MI 
IW MI
AW Ischemia 
LW Ischemia 
IW Ischemia 
AL Ischemia 
AS Ischemia 
Normal
AL MI
LVH

18
3
30
3
14
7
10
6
20
4
2

15.4
2.6
25.6
2.6
12.0
6.0
8.5
5.1
17.1
3.4
1.7

Variables N %

SVD 
DVD 
TVD 
LMD 
LME
TVD with LMD
TVD with LME

2
20
64
3
1
16
11

1.7
17.1
54.7
2.6
0.9
13.7
9.4

Variables : Echo (RWMA) N %

Present 
Absent

112
5

95.7
4.3
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Fig. 5 –Pie chart showing echocardiographic regional wall 
motion abnormalities

About 23% of this study group had ejection fraction between 30 to 
40% and 76% had above 40%. But only 1% was below 30% ejection 
fraction.

Table 8: Preoperative echocardiogram ejection fraction 
(EF)distribution.

Fig. 6 – Pie chart showing preoperative EF distribution 
COMORBIDITIES

In this study 73.5% of patients had associated comorbidities which 
includes 33.3% of hypertension, 11.1% of diabetes mellitus and 29.1% 
of both comorbidities. The patients without any comorbid illnesses 
were 26.5%.

Table 9: Comorbidities distribution of the study group. HT – 
hypertension, DM – diabetes mellitus.

Fig. 7 – Bar diagram showing comorbidities distribution of the 
study group

NUMBER OF GRAFTS
The number of grafts were decided based on angiogram and on table 

findings. Most of the patients (42.7%) received three grafts, which 
includes left internal mammary artery to left anterior descending 
artery. All three vein grafts were used in 31.6%. Eleven (9.5%) patients 
received four grafts, including 8 who had one LIMA and three veins 
and one patient who had LIMA , radial artery and two vein grafts.

Table 10: Number of grafts done.

1L,2V – one LIMA and two vein grafts, 3V – three vein grafts, 1L,3V – 
one LIMA and three vein grafts, 4V – four vein grafts, 2V – two vein 
grafts, 1L,1V – one LIMA and one vein graft, 2A,2V – one LIMA, one 
radial artery and two vein grafts, 1L – one LIMA only.

POSTOPERATIVE EJECTION FRACTION IMPROVEMENT:

GENERAL:
Among the total 117 patients studied, 84 had postoperative 
improvement in the EF and 33 patients had no improvement in EF.

Table 11: Postoperative improvement in EF observed in the 
study group

Fig. 8 – Pie chart showing number of patients who had 
postoperative improvement in EF.

The study population's ejection fractions varied from 29% to 49% with 
mean of 42.72%. This had improved to mean of 46.78 %, ranging from 
34% to 59% after the coronary artery bypass graftings. This 
improvement is statistically proved as significant.

Table 12: Postoperative EF improvement compared with 
preoperative EF.

Table 13: Statistical significance of postoperative EF 
improvement
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Variables : ECHO (preop EF %) N %

≤ 30
31 – 40

≥ 40

1
27
89

0.9
23.1
76.1

Variables : Comorbidities N %

None 
HT 
DM

HT & DM

31
39
13
34

26.5
33.3
11.1
29.1

Variables : Number of grafts n %

1L, 2V
3V
1L, 3V
4V
2V 
IL, IV
2A, 2V
1L

50
37
8
2
6
11
1
2

42.7
31.6
6.8
1.7
5.1
9.4
0.9
1.7

Variable – postop EF No. Percentage

Improvement 84 71.8 %

No improvement 33 28.2 %

Total 117 100 %

Variables N Mean SD Minimum Maximum

ECHO_preop 
EF

117 42.72 3.84 29 49

ECHO_postop 
EF

117 46.78 6.42 34 59

Variables n Mean (SD) Correlation 'r' p- Value

ECHO_preop 
EF

117 42.72 (3.84) 0.469 0.000

ECHO_postop 
EF

117 46.78 (6.42)
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Table   14:   Statistical   significance   of   postoperative  EF  
improvement within preoperative EF groups.

Note: the statistical significance was not calculated for EF < 30%, as 
there was only one.

Table 15: Mean postoperative EF for each preoperative EF 
group.

Age:

Table 16: Mean postoperative EF in each age group.

Table 17: Statistical correlation of postoperative EF 
improvement in 41 – 50 years.

Note: Statistical correlation for age group <40 years could not be 
calculated, as the number of patients were only two.

Table 18: Statistical correlation of postoperative EF 
improvement in 51 – 60 years.

Table 19: Statistical correlation of postoperative EF 
improvement in 61 – 70 years.

Table 20: Statistical correlation of postoperative EF 
improvement in >70 years.

Table 21:The statistical significance of mean EF within each age 
groups of the study population.

COMORBIDITY
There were significant improvement in the ejection fraction of each 
group, but there were no statistically significant improvement in 
between HT, DM and HT &DM groups.

Table  22:   Mean   postoperative  EF  in   the   groups based  on  
comorbidities. HT – hypertension, DM – diabetes mellitus.

Table 23: Statistical significance of postoperative EF 
improvement in patients without Co-morbidities.

Table 24: Statistical significance of postoperative EF 
improvement in patients with HT.

Table 25: Statistical significance of postoperative EF 
improvement in patients with DM.

Table 26: Statistical significance of postoperative EF 
improvement in patients with HT & DM

Table 27: Statistical significance of postoperative EF 
improvement for groups based on Co-morbidities.

NUMBER OF GRAFTS
The patients who had a LIMA and two vein grafts, all three vein grafts 
and one LIMA and one vein grafts, showed statistically significant 
improvement in ejection fraction comparing to patients who had other 
grafts.

Variables(EF%) n Mean (SD) 't' Value 95% CI p- Value

31 – 40 27 42.52 (5.24) -4.234 -8.211 to - 0.000

≥ 40 89 48.11 
(48.11)

Variables : ECHO (preop 
EF %)

n Mean SD

≤ 30
31 – 40

≥ 40

1
27
89

43.00
42.52
48.11

-  5.24
6.22

Variables : Age (Years) n Mean SD

< 40
41 – 50
51 – 60
61 – 70

> 70

2
20
52
33
10

54.50
47.20
46.50
46.27
47.50

4.95
7.62
6.19
6.03
6.67

41 - 50 Years n Mean (SD) Correlation 'r' p- Value

ECHO_preop EF 20 42.30 (4.32) 0.497 0.026

ECHO_postop 
EF

47.20 (7.62)

51 - 60 Years n Mean (SD) Correlation 'r' p- Value

ECHO_preop 
EF

52 42.69 (4.11) 0.457 0.001

ECHO_postop 
EF

46.50 (6.19)

61 - 70 Years N Mean (SD) Correlation 'r' p- Value

ECHO_preop 
EF

33 42.67 (3.33) 0.457 0.007

ECHO_postop 
EF

46.27 (6.03)

> 70 Years N Mean (SD) Correlation 'r' p- Value

ECHO_preop EF 10 43.40 (3.57) 0.486 0.155

ECHO_postop 
EF

47.50 (6.67)

ECHO_preop  EF
– Echo_postop 

EF

n Mean 
Diff (SD)

't' Value 95% CI p- Value

< 40 Years 2 -9.50 (4.95) -2.714 -53.97 to 
34.97

0.225

41 – 50 Years 20 -4.90 (6.63) -3.304 -8.00 to -
1.80

0.004

51 – 60 Years 52 -3.81 (5.65) -4.860 -5.38 to -
2.24

0.000

61 – 70 Years 33 -3.61 (5.40) -3.839 -5.52 to -
1.69

0.001

> 70 Years 10 -4.10 (5.84) -2.220 -8.28 to 
0.077

0.054

Variables : 
Comorbidities

N Mean SD

None HT DM
HT & DM

31
39
13
34

48.16
46.54
46.38
45.94

6.49
5.91
5.17
7.35

None n Mean (SD) Correlation 'r' p- Value

ECHO_preop 
EF

31 43.26 0.537 0.002

ECHO_posto
p EF

48.16

HT n Mean (SD) Correlation 'r' p- Value

ECHO_preop 
EF

39 42.67 (3.35) 0.193 0.240

ECHO_postop 
EF

46.54 (5.91)

DM n Mean (SD) Correlation 'r' p- Value

ECHO_pre
op EF

13 42.69 (2.69) 0.429 0.144

ECHO_pos
top EF

46.38 (5.17)

HT & DM n Mean (SD) Correlation 'r' p- Value

ECHO_preop 
ef

34 42.29 (4.76) 0.599 0.000

ECHO_posto
p ef

45.94 (7.35)

ECHO_preopef – 
Echo_postop ef

N Mean 
Diff (SD)

't' Value 95% CI p- Value

None 31 -4.903 
(5.49)

-4.977 -6.915 to -
2.891

0.000

HT 39 -3.872 
(6.21)

-3.895 -5.884 to -
1.859

0.000

DM 13 -3.692 
(4.70)

-2.834 -6.531 to -
0.854

0.015

HT & DM 34 -3.647 
(5.90)

-3.606 -5.705 to -
1.589

0.001
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Table 28:Mean postoperative EF in various groups based on the 
number of grafts.

SYMPTOMATIC IMPROVEMENT:
33  patients  out of 48(68.8%) had symptomatic improvement 
after coronary artery bypass grafting.

Table 29: Postoperative improvement in dyspnoea.

Fig.9 – Pie chart showing postoperative improvement of 
dyspnoea

REGRESSION IN LEFT VENTRICULAR ENLARGEMENT IN 
THE CHEST X- RAY:
Thirty one percentage of patients who had had cardiomagaly in the 
chest xray, 57.1% of them showed regression of left ventricular 
enlargement postoperatively.

Table 30: Postoperative regression in LV enlargement(normal) 
and non regression of LV enlargement (LV enlargement).

Fig.10 – Pie chart showing postoperative regression in LV 
enlargement(normal) and non regression of LV enlargement (LV 

enlargement).

DISCUSSION
Patients with CAD and left ventricular dysfunction have poor 
prognosis with medical treatment alone despite recent advances. The 
Coronary Artery Surgery Study (CASS) study demonstrated that only 
38% of medically treated patients (EF less than 35%) were alive 5 

113years after the onset of treatment . Surgical options for coronary 
artery disease patients with left ventricular dysfunction include 
CABG, ventricular reconstruction, and cardiac transplantation. 

114Luciani et al  reported an 82% 5-year actuarial post transplant 
survival rate in patients with ischemic heart disease and left ventricular 
dysfunction , particularly EF of less than 30%. However, organ 
shortage remains a long-standing problem, and only a small proportion 
of CAD patients with low EF can benefit from cardiac transplantation. 
Studies evaluating ventricular reconstruction are currently underway, 
and this option may become an attractive alternative treatment in the 

115near future . CABG in CAD with left ventricular dysfunction patients 
has been proved to be superior to medical treatment by several authors. 

113Alderman et al  showed that patients with an EF less than 35% who 
were on medical management had a 43% 5-year survival rate 
compared with a 63% 5-year survival in the surgically treated patients. 

116Passamani et al  showed that 84% of patients who underwent 
coronary artery bypass grafting for coronary artery disease with 
ejection fraction less than 50% were alive at 7 years,  whereas only 

11770% of medically treated patients were alive. Di Carli et al,  observed 
a significant decrease in anginal symptoms after CABG compared to 
medically managed patients. Eventhough CABG provides superior 
benefits in survival and quality of life over medical treatment, 
outcomes of left ventricular dysfunction patients are worser than 
patients with normal left ventricular function. The New York State 
database, showed anearly mortality of patients with EF less than 20% 
to be 4 times higher than patients with EF more than 40% (4.6% versus 
1.0%).

Our  study was done to find out in patients having coronary artery 
disease with  left ventricular dysfunction (<50%) whether there was 
any improvement in the ejection fraction after revascularization by 
coronary artery bypass grafting after 6 months of operation. The details 
of 117 patients who underwent coronary artery bypass grafts for 
coronary artery disease with left ventricular dysfunction during 
January 2009 to june 2012 were collected. The echocardiographic 
ejection fraction, cardiomegaly in the chest xray and clinical 
symptoms were collected in the preoperative period and after 6 months 
of the procedure. Most of the study population were males constituting 
93%. This might be due to high prevalence of risk factors in the males. 
The patients with lower ejection fraction had dyspnoea on admission. 
About 43.6% had this symptom in our study. On review of 
investigations, 30% of patients showed left ventricular enlargement in 
the chest xray. After coronary artery bypass grafting, 72% of the study 
population showed improvement in the ejection fraction, symptomatic 
improvement in 69% and regression in cardiomegaly in 57%. The 
common electrocardiographic findings in our study group were 
inferior and anterior wall myocardial infarction. When the infarction 
heals, it would form scar which may contain variable amount of viable 
myocardium scattered within it. So immediate improvement in 
ejection fraction may be minimal after revascularisation. But ischemic 
hibernating myocardium will show very good results, dramatic 
improvement in ejection fraction after revascularisation. As many of 
our study patients had infarction on electrocardiogram, ejection 
fraction improvement was only 4%  of mean. The preoperative 
echocardiogram showed regional wall motion abnormality in 95.7% 
and ejection fraction varied from 29 to 49% with mean of 42.7%. The 
postoperative echocardiogram at 6 months after revascularisation 
showed a statisticallysignificant improvement in ejection fraction with 
mean EF of 46.7% and ranged between 34 to 59%. This is an 
immediate improvement in the myocardial contractility. As time 
progresses more viable myocardial foci in the scar tissue will be 
recruited and improve contractility, thus will improve regional wall 
motion abnormalities. Surgical revascularisation was done using 
arterial and venous conduits. Most of them received three grafts, 
including one left internal mammary artery(LIMA). Those who had 
poor contractility, diffusely diseased left anterior descending artery 
and stuck LIMA did not have a LIMA graft. Instead they received all 
three saphenous vein grafts. There was significant improvement in 
ejection fraction of each group who received two, three and four grafts 
irrespective of whether arterial graft was used or not. But in between 
groups, the patients who received three or four vein grafts and a LIMA 
with two vein grafts had statistically significant improvement in 
ejection fraction postoperatively. This could possibly be because flows 
in the venous conduits are good in the initial postoperative period, 
whereas LIMA grafts last longer, thus giving long term survival 
benefits. The comorbidities like HT, DM or both were present in 73.5% 
of the patients. The improvement in EF was significant in each 
comorbid illness, but no significant difference was noted in between 

Variables : Number of grafts n %

1L, 2V 50 46.40 6.71

3V 37 46.38 6.32

1L, 3V 8 47.88 3.27

4V 2 47.50 6.36

2V 6 46.50 9.57

IL, IV 11 47.91 6.47

2A, 2V 1 45.00 -

Variables :DOE Improvement n %

Yes 
No

33
15

68.8
31.2

Variables Normal LV enlargement

n % n %

Postop CxR 18 52.9 16 47.1
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them.

This study showed significant improvement in the ejection fraction 6 
months after revascularisation in coronary artery disease patients with 
left ventricular  dysfunction. This trend may continue up to 2 years to 
give maximum increase in EF. But the mean EF of 4% increase over the 
preoperative EF seems to be less than the previous study results which 

131showed 10 to 15% improvement . This may be explained by different 
population group with variable hibernating myocardium. The patients 
with scattered viable  myocytes in the scarred myocardium may show 
later improvement in the left ventricularfunction. The improved left 
ventricular dysfunction manifested as betterment of symptoms 
postoperatively and regression of cardiomegaly in the chest Xray.

LIMITATIONS OF THE STUDY
This is a retrospective study. Those patients who underwent 
concomitant procedures were excluded from this study to avoid the 
confounding factors. Considering cost effectivenss of the Sestamibi 
scan, it could not be used as a preoperative and postoperative left 
ventricular function assessement tool. We did not look into and study 
the few patients who had a worsening of their ejection fraction 
postoperatively. These patients probably had large myocardial scars or 
diffusely diseased vessels preventing complete revascularisation.

CONCLUSION
From our study we conclude that surgical revascularisation in coronary 
artery disease with left ventricular dysfunction provides superior 
benefits in improving ejection fraction and quality of life despite the 
increased morbidity and mortality when compared to patients with 
normal left ventricular function. The improvement in the ejection 
fractions were accompanied by symptomatic improvement and also 
regression in cardiomegaly.

Patients with left ventricular dysfunction can benefit from coronary 
artery bypass grafting by improved left ventricular contractility as 
documented by significant increase in ejection fraction. Successful 
CABG is associated with increased survival rate and improved New 

118York Heart Association functional class . CABG can be performed on 
the severely dyskinetic ventricle with long term improvement in EF 
and functional status. The reason for this improvement appears to be 
improvement in the systolic left ventricular dimensions in the first 6 
months after operation with improving trends up to 2 years. Chronic 
ischemic cardiomyopathy causes the left ventricle to dilate along the 
short axis, giving a more spherical shape with decreased contractility 
119. Patients with a significant amount of hibernating myocardium or 
reversible ventricular dysfunction have demonstrated immediate 
improvement in LV function as early as 6 to 48 hours after 

120revascularization . This will explain the most dramatic change in EF 
that occur in the first 6 months after operation. It is difficult to predict 
which patients will show a response after revascularization. 
Investigations to find out hibernating myocardium using stress 
dobutamine echocardiography, positron emission tomography or 

121thallium scintigraphy were not definite . Reversible defects on these 
imagings do not always recover contractility after revascularisation. 
Some investigators do not routinely use theseinvestigations to predict 

122whom should receive revascularisation . Most patients with chronic 
stable, unstable or postinfarction angina with graftable distal targets 
had undergone CABG. They had shown improved LV function after 
CABG.
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