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Abstract

Introduction: Coronary artery bypass surgery both conventional method (Conventional Coronary Artery
Bypass surgery-CCAB) and off-pump method (Off-pump Coronary Artery Bypass Surgery-OPCAB) are
frequently performed operation especially in our National Institute of Cardiovascular Disease and Hospital.

Objective: To find out the Post-operative echocardiographic changes in between two groups of CABG
patients.

Patients and Methods: The study was conducted in the department of Cardiovascular Surgery, National
Institute of Cardiovascular Disease (NICVD), Dhaka, Bangladesh. AProspective Non-randomized clinical
studyFrom January 2006 to November 2007.Study population the patients with ischemic heart disease with
left main coronary artery disease who underwent off pump and on pump CABG in NICVD. Non probability
sampling technique. Total Sample Size number of selected patients was sixty. Thirty patients in each group.
Observation and Results: Among 60 patient the mean age group | was 51.5+ 7.3 and that of group Il patient
was 54.7+ 6 years. The mean age difference was not statistically significant (p> 0.05) in unpaired t test.
Among 60 patients 52 patients were male and 8 patients were female the percentages were 83.3% and 16.7%
in group | and 90.0% and 10.0% in group Il respectively. Male female ratio is 6.5:1. The male female
differences was not statistically significant (p>0.05) in chi square test.

Summary and Conclusion: In our institution more than a decade has almost over since the start of OPCAB
surgery with gradual success and integrity. . This study is the pilot study and it never studied in any place
before in Bangladesh. My effort in this study was to establish the safety and effectiveness of off pump
coronary artery bypass surgery in left main coronary artery disease.

Keywords: CCAB, OPCAB, Risk factor, CABG patients.
1.

Coronary artery bypass  surgery
conventional method (Conventional Coronary
Artery Bypass surgery-CCAB) and off-pump

INTRODUCTION method (Off-pump Coronary Artery Bypass
Surgery-OPCAB) are frequently performed
both ; - . ) .
operation especially in our National Institute of
Cardiovascular Disease and Hospital. So far

there are several other modern techniques
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regarding coronary artery bypass surgery are
emerging throughout the world, our aim is to
practice those side by side with the developed
world even within our limited resources and
keep ourselves up to date. We should always
consider the greater benefit of our patients in
respect of economy, time and quick post-
operative recovery. Surgical revascularization
for atherosclerotic heart disease is one of the
great success stories in medicine. Relief of
angina after revascularization, improvement in
exercise tolerance, and the realization of
survival benefit have attended the operation
since the early stages of development. The
evolution of coronary surgery is a story of focu-
sed thought, dedication, courage, collaboration
and serendipity [1]. Coronary Artery Bypass
Graft (CABG) surgery is well-established
treatment modalities in patients with Coronary
Artery Diseases (CAD) refractory to medical
therapy or when intervention cardiologic
procedures (PTCI) are not feasible [2]. Surgical
attempts at increasing blood flow to the
ischemic myocardium originated a century ago
when Alexis Carrel anastomosed a carotid artery
segment between the descending aorta and the
left coronary artery.

Three decades later, Arthur Vineberg started
implanting the left internal thoracic artery into
the anterior myocardial territory of patients with
CAD in order to increase arterial inflow and
relieve angina with some experiencing prolonged
symptomatic improvement [3, 4, and 5].

Coronary surgery moved into modern era in the
1950s. It is not entirely clear to whom credit
should be given for the first coronary bypass.
The first direct surgical approach to the
coronary circulation was likely performed by
William Mustard in 1953 in Toronto, who used
a carotid to coronary bypass though the patient
did not survive the operation [1].

The first reported successful CABG operation
took place in 1964 in Leningrad, where Kolesov
grafted LIMA to the left anterior descending
artery without CBP. Depending on referral
patterns, approximately 40-50% of patients who
undergo coronary angiography have significant
involvement of all three coronary arteries i.e.
RCA, LAD and LCX, however 5-10% have
stenosis of the left main stem. Approximately
5% of patients have diffuse disease of one or
more major coronary branches [3, 4, and 5].
Incidence of coronary artery disease is increased
in Bangladesh was reported as 11% which was
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third position after Rheumatic and Heart
disease. The ratio of coronary artery disease
between male and female is 11:1. [6]. Another
survey in Bangladesh Hossain found that out of
500 population, 4.6% had cardiovascular
problem also carried out a survey among 7062
urban and rural people and observed that 2.92%
suffered from some sort of heart disease’
(Anayetullah & Barman 1991).

One of the most hotly debated and polarizing
issues in cardiac surgery has been whether
coronary artery bypass surgery without the use
of cardiopulmonary bypass and cardioplegia
(Off pump CABG ) is superior to that performed
with the heart lung machine and the heart's
being chemically arrested (Conventional
CABG).Initial descriptive studies reported
excellent to outstanding outcomes with OPCAB,
with the suggestion in many studies of less use
of resources, less blood loss, less morbidity and
a shortened length of hospital stay [3,4,5]. In
one study done in the NICVD, Bangladesh there
is less postoperative bleeding, less need for
blood transfusion, less ventilation time, less ICU
stay, hospital stay and cost effectiveness on
OPCAB surgery[6].

2. JUSTIFICATION OF THE STUDY

Coronary artery disease with left main stem
stenosis is one of the incremental peri and post-
operative risk factor for the patient undergoing
CABG. As because this artery along with its two
major braches supply a greater territory of
myocardium, which endangers due to occlusion
of this vessel. However we are encountering this
system of artery involvement day by day and the
incidence of its involvement has been increasing
gradually among patients. In the past all patients
with coronary artery disease were selected for
on pump conventional CABG, but gradually
surgeons choice switched over to off pump
CABG due to its equivalent safety, efficacy and
cost effectiveness considering the economy of
our country. But still conventional method had
been applied in case of left main disease till
introduction of off pump CABG technique by
one of our skilled surgeon in recent days.

The scientific study regarding introduction of
off pump technique in IHD patients with left
main stem stenosis has been a crying need since
its introduction. For the evidence of this
foolproof technique , prediction of better result
and to establish it as a safe procedure, this study
is performed to usher a new era regarding off
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pump CABG surgery in left main coronary
artery disease.

3. AIMS AND OBJECTIVES

To find out the Post-operative echocardiography
changes in between two groups of CABG
patients

4. REVIEW OF LITERATURE

Historically Arthur Vineberg in 1946 started
implanting LIMA to anterior myocardial territory
with coronary artery disease in order to increase
arterial inflow and relieve angina. Then Alexis
Carrel anastomosed a carotid artery segment
between the descending aorta and the left
coronary artery in dog. Surgery on the coronary
arteries was introduced clinically in 1958 by
William Longmire, who reported on the use of
endarterectomy in five patients operated without
cardiopulmonary bypass. The first reported
successful CABG operation took place in 1964 in
Leningrand, where Kolesov grafted LIMA to the
left anterior descending artery without CPB. The
world’s first CABG program started 3 years later
in Cleveland, as Favaloro began to routinely use
reversed saphenous veins for aorto-coronary
grafting. The CABG procedure was then rapidly
adopted and developed world wide [3, 4, 5].

First clinical description of the left main coronary
artery was made by Herrick in 1912; numerous
studies have been shown that stenosis of the left
main coronary artery is of critical prognostic
importance. Observational studies of medically
and surgically treated patients with LMCD
support widely accepted belief that in general,
coronary artery bypass graft surgery lessens
symptoms and significantly prolongs survival [7,
8] studied eight hundred twenty three patient of
bypass grafting for left main coronary artery .One
hundred patients were re-vascularized without the
use of cardiopulmonary bypass and compared
with a 723 patients who underwent grafting with
the aid of cardiopulmonary bypass. There was
one death in off pump grafting as compared with
a 30 day mortality of 4.7% in the on-pump group.
In their study patients re-vascularized without
cardiopulmonary bypass were significantly less
likely to require post-operative inotropic support
and transfusion, and it also revealed that
cardiopulmonary bypass was an independent risk
factor for mortality and came to a conclusion that
coronary artery bypass grafting using off-pump
techniques is safe and effective in left main
coronary artery disease [8].
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However it was already proved by the several
studies that excessive peri-operative bleeding
continues to complicate cardio-pulmonary
bypass.' Since its successful clinical introduction
by Gibbon 1953, use of cardiopulmonary bypass
(CPB) has been the mainstay of cardiac surgery,
facilitating a variety of complex procedures.
Until recently, use of CPB was synonymous
with coronary artery bypass surgery, a
procedure of which it has been estimated over
8000,000 are performed annually worldwide’
[9]. Independent of the cost, complexity, and
high degree of technical support associated with
CPB there has been steadily mounting evidence
of some degree of end organ dysfunction
associated with its usage. For a majority of the
patients, these results in clinically undetectable
sequel, for a significant minority, the result can
be devastating [10]. In one study a total of 1988
of 10,647 patients who underwent a first
isolated CABG at the Karolinska Hospital in
Stockholm, Sweden, during 1970—1999 had
significant left main coronary artery stenosis.
The proportion of patients with LMCA stenosis
of all CABG patients increased from 7% during
the 1970s to 26% in 1999. During 1970— 1984
early mortality was 5.8% in patients with
LMCA stenosis compared with 1.5% in patients
without LMCA stenosis. The corresponding
rates during 1995—1999 were 2.0% versus
2.2%. Five-year survival in males was 88% after
operations performed during 1994—1999
compared with 82% after CABG performed
during 1970— 1984.

Five-year mortality, exclusive of early deaths,
during 1970—1984 was higher in patients with
LMCA stenosis than in those without. During
1970—1999 there was a decrease of early and
five-year mortality in patients with LMCA
stenosis after CABG despite increase of patient
age and risk factors. The continuous decline of
mortality during three decades most likely
reflects improvement of the peri- and
postoperative ~ management  of  patients
undergoing CABG during this period. (13 et al.
2006). In another study shows that 1,197
consecutive patients with critical left main stem
stenosis (> 50%) underwent coronary surgery.
Two hundred and fifty-nine (21.6%) of these
patients had off-pump coronary surgery, while
938 (78.4%) received on-pump coronary
surgery.

The requirement for inotropic support or a
prolonged length of stay was significantly
reduced after receiving off-pump coronary
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surgery. There was a trend to suggest that off-
pump patients had a lower incidence of stroke
and chest infection. The adjusted freedom from
death in off-pump patients at 2 years was 94.6%
compared with 93.6% for on-pump patients [11].

5. PATIENTS AND METHODS

Patients and Methods: The study was conducted
in the department of Cardiovascular Surgery,
National Institute of Cardiovascular Disease
(NICVD), Dhaka, Bangladesh. A Prospective
Non-randomized clinical study from January
2006 to November 2007. Study population the
patients with ischemic heart disease with left
main coronary artery disease who underwent off
pump and on pump CABG in NICVD. Non
probability sampling technique. Total Sample
Size number of selected patients was sixty.
Thirty patients in each group.

5.1. Study Population and Sampling
5.1.1. Study Population

Study population the patients with ischemic
heart disease with left main coronary artery
disease who underwent off pump and on pump
CABG in NICVD

5.1.2. Sampling Techniques
Non probability sampling technique

5.1.3. Sample Size

Total number of selected patients was sixty.
Thirty patients in each group.

5.1.4. Population Group

The total number of study population was
divided into two groups based on the procedure
of surgery. Each group has thirty populations.

Group I: CABG under cardiopulmonary bypass
(On-Pump)

Group II: CABG without cardiopulmonary
bypass (Off-Pump)

5.2.Selection Criteria of the Patients
5.2.1. Inclusion Criteria

Patients with LEFT MAIN Coronary Artery
Disease undergoing CABG both off pump and
on pump.

5.2.2. Exclusion Criteria

Patient having coronary artery disease other
than left main disease
Patients having EF < 35%

Patients with unstable angina, MI, and other
significant ischemia events within 1 1/2 month.
Concomitant procedures including valvular
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operations. Has history of renal, respiratory or
hepatic failure, stroke/TIA or coagulopathy.

5.3. Patients Demographic Characteristics

a) Age

b) Sex

5.3.1. CABG without Cardio-Pulmonary Bypass

Perfection of technique and equipment for
stabilizing the procedure the beating heart has
resulted in an increased number of CABG
performed without the use of CPB in our
National Institute of Cardiovascular Disease and
Hospital. Procedures involving placement of
grafts to coronary arteries are performed
through median sternotomy. At the same time
segment of great saphenous vein is removed.
Before the pericardium is opened the left
Internal Mammary Artery is completely
mobilized. Heparin is administered according to
protocol. Then pericardiotomy done and stay
suture are placed accordingly.

5.3.2. Stabilizing and
OPCAB

For stabilization purpose different modern
stabilizers were used like 'Octopus' and 'Star
Fish'. Octopus is a suction stabilizer for
stabilizing the segment of coronary artery which
is selected for placement of a graft, and Star Fish
is a apical suction device for the purpose of
elevating the heart for posterior exposure. After
proper exposure and positioning the artery is
incised and anastomosis to the appropriate
conduit is performed. After distal graft proximal
anastomosis is also performed with the aorta
accordingly. After proper haemostasis ensured
sternotomy closed and patient was taken to ICU
with the support of mechanical ventilation [12].

5.3.3. CABG with Cardio-Pulmonary Bypass

After performing all protocol as mentioned
above the median sternotomy done and at the
same time a segment of great saphenous vein is
harvested from the lower limb. Before the
pericardium is opened the left IMA was
completely mobilized and then divided and kept
with a Bulldog Clamp. The pericardium then
opened and stay sutures placed accordingly. The
aortic cannula, aortic root cardioplegia cannula,
double stage single cannula is inserted in the
right atrium and commenced cardiopulmonary
bypass.

Positioning  During

When aorta is clamped then cardioplegia started
and heart arrested in diastole.
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Then all anastomosis were performed in arrested
heart according to the protocol. The patient was
weaned from bypass and sent to ICU with the
support of mechanical ventilation and other
monitoring device [12].

5.3.4. Follow up

All patients had been followed up after one
moth of discharge from hospital and subsequent
two months in every one moth interval. In
follow up period thorough clinical assessment,
and Echocardiographic findings were checked to
evaluate  patient's  post-operative  cardiac
function and surgical outcomes.

5.3.5. Data Collection

All  relevant data  for each participant where

5.3.6. Statistical Analysis

Data were collected by personal interview and
hospital records. The collected data were
compiled and a data file was constructed. This
data were analyzed by unpaired student t test
and Chi square test (yf) using SPSS (Statistical
Program for Social Science). The analyzed data
were presented by crossing of variables in the
form of tables, and graph etc. A p value equal to
or less than 0.05 was considered significant.

6. OBSERVATION AND RESULTS

Among 60 patients the mean age group | was
51.5+ 7.3 and that of group Il patient was 54.7+
6 years. The mean age difference was not
statistically significant (p> 0.05) in unpaired t

collected on redesigned Questionnaire
(Appendix B) test.
Tablel. Age distribution of the patients between the groups
Age in years Group I N % Group II N % P Value
45-50 20 66.7 10 33.3
51-55 4 13.3 12 40.0
56-60 2 6.7 0 0.0
61-65 0 0.0 8 26.7
>65 4 13.3 0 0.0
Mean age (yrs) 51.5 +7.3 54.7 +6.0 0.063

t value = 1.89, df*58, p=0.063. Group I: Off-pump
CABG in left main coronary artery Disease. Group
II: On-pump CABG in left main coronary artery
Disease, p value reached from unpaired t test
p=0.063(p>0.05). Unpaired t test performed for
statistical analysis.Among 60 patients 52 patients

were male and 8 patients were female the
percentages were 83.3% and 16.7% in group | and
90.0% and 10.0% in group Il respectively. Male
female ratio is 6.5:1. The male female differences
was not statistically significant (p>0.05) in chi
square test.

0%

B Male MWFemale

_— 0

13.3%

Figl. Distribution of Sex

Chi value = 0.58, df=l, p=0.353 Male female
ratio: 6.5:1. Group I: Off-pump CABG in left
main coronary artery Disease. Group IlI: On-
pump CABG in left main coronary artery
Disease, p value reached from chi square test
p=0.353( p>0.05). Chi square test is performed
for statistical analysis.Following table depicts
the post-operative echocardiographic changes in
between two groups of CABG patients in three
successive months. These are LVIDd, LVIDs,
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EF and wall motion abnormality. Unpaired t test
is performed for LVIDd, LVIds, EF value and
Chi square test is performed for wall motion
abnormality value. No statistically significant
(p>.#5) difference is found among two groups in
successive three months which means either off
pump or on pump technique of CABG do not
cause any effect on LVIDd, LVIDs, EF and wall
motion abnormality change post operatively in
CABG patients.
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Table2. Changes in Echocardigraphic variable between groups

Variables Group | Group 11 t/chi df P-value
value

1 month
LVIDd (mm) 47.5+1.1 47.1+1.7 1.08 58 %0.319"™
LIVDs (mm) 30.3+14 31.1+1.8 1.92 58 %0.061"™
LVEF (%) 59+2 58+2 1.94 58 °0.058°
Wall motion abnormality 2 (6.7%) 3 (10.2%) 0.22 1 %0.500™
2 month %0.379"™
LVIDd (mm) 47.2+1.2 46.9+1.4 0.89 58 “0.080™
LIVDs (mm) 30.1+1.3 30.8+1.7 1.79 58 °0.058™
LVEF (%) 6042 59+2 1.94 58 °0.500™
Wall motion abnormality 1 (3.3%) 2 (6.7%) 0.35 1
3 months
LVIDd (mm) 46.9+1.1 46.6+1.3 0.96 58 °0.341™
LIVDs (mm) 30.0+1.4 30.5+1.6 1.29 58 °0.198™
LVEF (%) 6242 61+2 1.94 58 °0.058™
Wall motion abnormality 1 (3.3%) 1 (3.3%) - - -

Group | Off Pump CABG In Left Main Coronary
Artery Disease. Group Il On Pump CABG In Left
Main Coronary Artery Disease. Chi Square test
performed. Unpaired t test performed. df degree of
freedom, Chi square test, p>0.05. Following table
shows the post-operative NYHA changes among

CABG patients between two groups. When chi
square test is performed there is no statistically
significant  (p>.05) changes between groups
observed in 1st month, 2nd month and third month
respectively.

Group-A
0.4
0.8
0.7
0.5
0.5
0.4
0.3
0.2
01 0 0 0 0
0 v 0 & 0
1 month LVIDd [mm) | LIVDs [mm) LVEF (%) AWzl mation
abnarmality
[ 0 0 0 0
— 0 0 0 0
- —
Group-B
0i
K
iz
. ® ® —&
S Wall mation
2 manth LwiDd { ) LnsDis {rrerri) LVEF {%}
a0nNo3rma t:.'
—i— i 0 0 i)
—i— i i i i)
—— =
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Group-C
1
0.8
0.6
0.4
0.2
0 L 4 L L L -
LA P T
3months | LVIDd(mm) | LIVDs (mm) | LVEF (%) | " 2! motion
abnormality
—— 0 0 0 0
—— 0 0 0 0
—_—— +

Figure2. Changes in Echocardigraphic variable between three groups A, B, C.

Table3. Change in NYHA functional Class post operatively

NYHA Class Group I (n=28)n | % Group Il (n=29) | % | x?value | df | P Value
n
1 month
Class | 18 64.0 | 13 46.4
Class 1l 12 40.0 | 17 56.6 | 1.67 1 0.196™
2 months
Class | 18 64.0 | 14 46.7
Class |1 12 40.0 | 16 53.3 | 1.07 1 0.300™
3 months
Class | 19 63.3 | 14 46.7
Class Il 11 36.7 | 16 53.3 | 1.68 1 0.194™

Group | Off Pump CABG In Left Main Coronary
Artery Disease. Group Il On Pump CABG In Left

7. DISCUSSION

Since the beginning of Coronary artery bypass
surgery in  our National Institute of
Cardiovascular Disease and Hospital, Dhaka,
Bangladesh in 1979 our competent professors
and surgeons had been engaged in performing
the pivotal rule in the field of on pump coronary
artery bypass surgery in this country. They
however gradually acquired the confidence to
start off pump coronary artery bypass surgery in
the year 1997 with tremendous success and
achievement in the era of new technology. With
further development of new devices like suction
stabilizer and their availability in our country
they conquered the enhanced skill of performing
off pump CABG in our institute. In all over the
world surgeon and cardiologist were bewared
about the risk of managing coronary artery
disease with left main stem stenosis, because it
possess additive risk for the patients performing
any kind of intervention like CABG or PCI [13]
This study was performed in NICVD, Dhaka,
Bangladesh which included 60 patients of
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Main Coronary Artery Disease. Chi Square test
performed. ns not significant. S significant, p> 0.05.

coronary artery disease with left main stem
stenosis. In group | age range from 40 to 70
years with a mean + SD of 51.5+7.3 years. The
majority of the patients are in age group 45-50
years. In group 1l the age ranged from 40 to 70
years with a mean +SD of 54.7+6 years,
majority of the patients are in 51-55 years.
There is no significance difference in age among
groups. Similar type several studies done by [11,
14] there was no significant different between
two groups.

Regarding distribution of sex among patients,
there were 25 male and 5 female in group | and
27 male and 3 female in group Il. Chi square
value reveals that there are no significance
differences in between male and female. But
female sex may be an independent predictor of
early mortality and morbidity in the group of
patients undergoing CABG surgery due to left
main stenosis. Further study is needed to prove
this [15] however it is quite possible that
sometimes left main coronary artery disease
present with concomitant carotid artery and
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lower limb artery stenosis. But here in our study
only one patient was found with concomitant
left carotid artery stenosis in group Il and
underwent carotid endarterectomy along with
CABG and two patients out of which 1 in group
I and 1 in group Il found concomitant external
iliac and common femoral artery stenosis.Pre-
operative angiographic data was evaluated
among two groups of patients. All patients had
significant left main coronary artery disease.
Significant means >50% stenosis in the luman.
And all patients had multi vessel disease along
with left main disease. Out of them LAD main
trunk involvement in group | were 18 and in
group Il 17 patients, the branches of LAD DI
and D2 respectively also involves in two groups,
LCX main trunk involvement were in group |
and Il 8 and 7 patients respectively and its
branches OM1 and OM2 also involved, RCA
involvement in two groups were 6 and 5 patients
and PDA involvement were 4 and 3 patients
respectively in between two groups. The
involvements of disease in the coronary arteries
were not statistically significant in both groups.
Most of the stenosed vessels were graftable, but
few had diffuse disease without any scope of
placement of a graft. In pre-operative
echocardiogram study there is mean value of
LVIDd in group I is 47.5% I.Imm and in group 11
47.1+ 1.7 mm, LVIDs in group | is 30.3%
1.4mm and in group Il 31.1+ 1.8mm, LVEF in
group | 59+2% and in group Il 58+2%
respectively. There is no statistically significant
difference between groups. Wall motion
abnormality also predicted by the Echo which
shows only 6(20%) of patients in group | and
8(26.7%) of patients in group Il patients posses
it which is also statistically not significant. Post-
operative NYHA changes observed in two
groups. The is no significant differences
between groups, but it is obvious that either
technique is effective in reduction of NYHA
status among coronary artery disease patients.
Post-operative Echo cardigraphic changes and
wall motion abnormality changes were observed
for three successive months. There are also
some changes observes between two groups, but
statistical analysis could not revealed any
significant differences between two groups.
However preoperatively in group | mean value
of LVIDd was 47.5£1.1 mm which reduces to
47.5+1.Imm in 1st month, 47.2+1.2mm in 2nd
month and 46.9#l.Imm in 3rd month, which is
not significant. Also in case of LVIDs which
mean value preoperatively was 30.3+1.4mm and
with no change to 30.3x1.4 in 1st month,
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30.1£1.3 in 2nd month and 30.3t1.4 in 3rd
month. Whereas pre-operavily in group 1l mean
value of LVIDd was 47.1£1.7 mm with no
changes to 47.1+1.7mm in 1st month,
46.9£1.4mm in 2nd month and 46.6+1.3mm in
3rd month, which is also not significant. Same is
the case of LVIDs, mean value preoperatively
was 31.1+1.8mm and with no change to
31.1+1.8 in 1st month, 30.8+1.7 in 2nd month
and 30.5x1.6 in 3rd month. One study
conducted by [15] depicts improved EF with
coronary bypass surgery. This correlates with
improved LV function, thus, improvement in
cardiac symptoms such as dyspnea, reduced
exercise capacity, fatigue and weakness.
Chronic LV dysfunction due to viable but
hibernating myocardium in patients with severe
multiple disease is relatively common. This
explains the improvement in 78% of the study
population. Here in our study pre-operative EF
was in group | 5942 and in group Il 58+2. But
in post-operative follow up this value changes to
in group | 5942 and in group Il 58+2 in 1st
month, 60£2 in group | and 59£2 in group Il in
2nd month, 62+2 in group | and 61+2 in group
Il in 3rd month respectively. Pre-operative wall
motion  abnormality was observed in
echocardiogram in group | 6 patients and in
group Il 8 patients. In first month 2 patients in
group | and 3 patients in group Il, in 2nd month
1 patient in group | and 2 patient in group I, in
3rd month | patient in group | and 1 patient in
group was recorded.

8. SUMMARY AND CONCLUSION

In our institution more than a decade has almost
over since the start of OPCAB surgery with
gradual success and integrity. However
development of new technology and strategy for
off pump bypass surgery eliminated few
obstacles in the pathway of progress. Moreover
our surgeon's confidence and  skilled
manipulation enhance the tremendous success
regarding off pump technique which superseded
the conventional technique in every day
practice. This study is the pilot study and it
never studied in any place before in Bangladesh.
My effort in this study was to establish the
safety and effectiveness of off pump coronary
artery bypass surgery in left main coronary
artery disease.
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