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Off-pump coronary artery bypass surgery in left
main coronary artery disease: the last frontier?

Revascularizacdo miocardica sem circulacdo extracorporea em lesdo de tronco da artéria corondria

esquerda: a ultima fronteira?
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Abstract

Objective: Our aim is to demonstrate the possibility of
applying the alternative tactic of off-pump coronary artery
bypass surgery to left main coronary artery disease and to
assess the long-term results over a 5-year follow-up period.

Methods: Among 210 subjects submitted to off-pump
coronary artery bypass, 119 (56.7%) were male. Their ages
ranged from 32 to 81 years with a mean age of 59.7. A left
coronary artery branch lesion of at least 70% was
demonstrated in 48 (22.8%) of the individuals and a right
coronary lesion was associated in 10 (20.8%) of the cases.

Results: A breakdown of the number of grafts per patient
was: 2 for 52.1%, 3 for 43.5% and 4 for 4.4% of the surgeries.
All of the patients were extubated in the intensive care unit
after a 6-hour stay. No left ventricular dysfunction was
evidenced after a seven-day total hospitalization period. One
death, due to cardiac problems, occurred after one month.
Follow-up with clinical cardiac evaluation was total until 60
months with a survival rate at 5 years of 96.0% = 3.9%.

Conclusion: In left main coronary artery disease, which is
feared by cardiac surgeons, we believe that the technique of
off-pump coronary artery bypass could be very useful. If the
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patients are hemodynamically stable and undergo an elective
operation, the operative period can be passed in a safe and
tranquil manner.

Descriptors: Myocardial revascularization. Coronary
disease. Left main coronary artery.

Resumo

Objetivo: Demonstrar a possibilidade de aplicar alternativa
técnica e tatica operatdéria na lesdo do tronco da artéria
coroniria esquerda com avaliacdo dos resultados tardios, aos
cinco anos de observacio.

Método: Entre julho de 1998 a marco de 2002, 210 pacientes
foram submetidos a revascularizacio miocardica sem
circulacéo extracorporea (CEC), sendo 119 (56,7%) do género
masculino. As idades variaram entre 32 e 81 anos, com média
de 59,7 anos e desvio padrio de 10,5 anos. Alesdo no tronco da
artéria corondria esquerda esteve presente em 48 (22,8%)
pacientes, levando em conta graus de lesdes acima de 70% e
a lesio em artéria coronaria direita esteve associada em 10
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(20,8%) casos. Todos pacientes apresentavam fracao de eje¢io
acima de 40% no ecocardiograma pré-operatorio.
Resultados: A estratificacio do nimero de enxertos por
paciente foi: 2 enxertos (52,1%); 3 enxertos (43,5%) e 4
enxertos (4,4%). Nao ocorreu infarto agudo do miocardo peri-
operatério, fibrilacio ventricular ou ébito no transoperatério.
O seguimento foi de 100% até 60 meses com avaliacio clinica
cardioldgica, ocorreu apenas 1 6bito de causa cardiaca apés 1
més de seguimento. A taxa sobrevivéncia aos 5 anos de

INTRODUCTION

At the start of the 1980s, new alternatives appeared
for the surgical treatment of coronary disease patients
with single and multiple artery involvement. Off-pump
coronary artery bypass grafting, denominated as OPCAB,
started in two independent South American centers, in
Brazil with BUFFOLO et al. [1] and in Argentina with
BENETTI [2]. After encouraging results in expressive
series, the technique progressively spread both here and
abroad as a safe and reproducible technique.

The off-pump left anterior small thoracotomy (LAST)
also started to be utilized [3]. Historically, it is good to
remember that already in 1967 KOLESSOV [4] in Russia,
performed the first off-pump left anterior thoracotomy
with anastomosis of the left internal thoracic artery (LITA)
to the anterior interventricular branch (AIB) and the
marginal branch of the left coronary artery in a pregnant
woman. Videothoracoscopy developed for use with the
thorax closed was introduced for the dissection of the
LITA, and in Brazil the technique gave good results, as
reported by NATAF et al. [5] and JATENE et al. [6] with a
restriction being its high cost.

It is known that surgical correction of a lesion of the
branch of the left coronary artery is feared by heart
surgeons due to its anatomic location and possible
repercussions that can result from technical or tactical
errors. The causes of hemodynamic instability during
cardiopulmonary bypass (CPB) are ischemia, mechanical
or a combination of the two [7]. In patients with lesions
of the left coronary artery branch, the tolerance of cardiac
manipulation associated with OPCAB is a limiting factor
for the application of this technique.

The objective of this study is to demonstrate the
possibility of applying this alternative tactic to lesions
of the left coronary artery branch and to evaluate the
long-term results over a five-year follow up period.
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seguimento foi de 96,0+3,9%.

Conclusoes: Nas lesdes do tronco da artéria coronaria
esquerda, temidas pelos cirurgides cardiacos, acreditamos
que a técnica e a tatica sem uso da CEC podem ser uteis, uma
vez que os pacientes estejam com estabilidade hemodinamica.

Descritores: Revascularizagio miocardica. Coronariopatia.
Lesdo de tronco coronariano esquerdo.

METHOD

Between July 1998 and March 2002, 210 patients, 119
(56.7%) of whom were male, were submitted to off-pump
coronary artery bypass grafting (OPCAB). The ages ranged
from 32 to 81 years with a mean of 59.7 years and a standard
deviation of 10.5 years.

Lesions of the left coronary artery branch were present
in 48 (22.8%) patients, when considering degrees of greater
than 70% and lesions of the right coronary artery was
associated in 10 (20.8%) of the cases. All the patients
presented with ejection fractions of greater than 40% in the
pre-operative echocardiogram.

The operative procedures were elective and without
previous acute myocardial infarction. The patients underwent
median sternotomy in the conventional position, the
pericardium was opened and the coronary arteries to be grafted
were evaluated in relation to their operative conditions (if
intramyocardial, calcified and/or with diameters less than 1.5
mm). Devices and operational tactics were used to optimize
the technique such as coronary intraluminal perfusors,
compression stabilizer, flow puffers of oxygen and water, Lima
Bridge, right pleura opening, rotation of the operating table
and vasodilators allowed anastomoses of the posterior
coronary arteries in a safe manner and more tranquility for the
surgeon, even with the beating heart [8-11].

The Research Commission of Braile Cardiocirurgia
approved this study.

RESULTS

The grafts employed were the LITA, radial artery and
saphenous vein. Stratification of the grafts per patient was
as follows: two grafts 52.1%; three grafts 43.5% and four
grafts 4.4%. Acute myocardial infarction, ventricular
fibrillation or death did not occur during the operative
procedures. All the patients were released from the intensive
care unit after 36 hours. Blood derivatives were used in only
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four (8.3%) procedures. Electrocardiographic alterations,
elevations in the serum enzymes and left ventricular
dysfunction were not evidenced by echocardiography up
to 7 days after hospitalization.

Follow up was achieved with all the patients until 60
months with clinical evaluation and only one death occurred
due to acute myocardial infarction after one month of follow
up. The survival rate at five years was 96.0 + 3.9% (Figure 1).
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Fig. 1 - Actuarial survival curve showing follow up of 60 months

COMMENTS

The evidence demonstrates the benefits of OPCAB by
presenting positive results in publications. The smallest
reduction in blood transfusions during the operative
procedure contributes to a reduction in the post-operative
complications. The quicker endotracheal extubation, the
shorter hospital stay and the lower hospital infection all
diminish the cost of the procedures [12-14].

Vasoplegic syndrome (VS), a frequent complication in
heart surgery, consequent to the systemic inflammatory
response is attributed to the use of CPB. The growing
enthusiasm for OPCAB is due to the absence of CPB
avoiding the deleterious effects which include retention of
volume, coagulopathies, pulmonary dysfunction, stroke and
the signs and symptoms of inflammatory response such as
systemic arterial hypotension, tachycardia, hyperthermia
with normal or increased heart outflow [15-17].

Patients submitted to coronary artery bypass grafting
however develop VS. Nevertheless, by avoiding CPB the
incidence of VS was 0.4% in a cohort of 1014 patients [18].

The Coronary Artery Surgery Study (CASS) [19] and
the Veteran’s Administration Cooperative Study (VACS) [20]
demonstrated that coronary artery bypass grafting in
patients with lesions of the left coronary artery branch

obtained a greater survival rate. MEHARWAL et al. [21]
obtained promising results with OPCAB in high-risk patients
with multiple arterial coronary disease. A retrospective
comparative study demonstrated that the mortality until 30
days was 1% with an OPCAB group and 4.7% with a CPB
group in patients from a left coronary artery branch lesion
subgroup [22].

In our study of patients with lesions of the left coronary
artery branch presenting with hemodynamic stability and
undergoing elective surgery, OPCAB was demonstrated as
a safe and effective alternative for patients without previous
acute myocardial infarction and with ejection fraction values
above 40%. The evaluation of the caliber of the coronary
arteries and the use of support techniques in OPCAB are
important for the optimization of the operative technique.

OPCAB continues to be a technique under
development and the learning curve is of extreme
importance in the reproduction of results, giving safety
and efficacy to the procedure.
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