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The treatment of patients with multivessel disease aims at
relieving the symptoms of ischemia, reducing the rate of cardiac
events (infarction, arrhythmias), and preserving or restoring left
ventricular function, resulting in a greater long-term survival. Im-
portant studies carried out during the 1970s comparing coronary
artery bypass graft with the medicamentous therapy 1-3 led us to
believe that such objectives were better achieved with surgery,
especially when indicated to patients with a lesion in the left main
coronary artery, three-vessel disease or ventricular dysfunction.

Great advances in clinical (statins, potent antiplatelet agents)
and surgical (greater use of arterial grafts, better myocardial pro-
tection, procedures without extracorporeal circulation) therapy
have occurred, resulting in an undeniable improvement in the
prognosis of those patients. In recent years, percutaneous translu-
minal coronary angioplasty has become the most common form
of myocardial revascularization used for the treatment of coronary
artery disease. The improvement in the techniques and instruments
allowed such less invasive form of revascularization to be offered
to patients with multivessel disease with safety and efficacy simi-
lar to those of surgical revascularization reported in several studies.
Silva et al 4 have reported the results of a randomized study carried
out in a single center in our country, assessing the long-term
advantages of both strategies of revascularization regarding the
clinical evolution of patients with multivessel coronary disease.

The first case series, published in the 1990s, compared coro-
nary artery bypass surgery with balloon-catheter coronary angio-
plasty 5-12. Those studies showed in a uniform way that the mor-
tality and infarction rates did not statistically differ between the 2
forms of treatment (fig.1); patients undergoing the percutaneous
coronary intervention, however, more often required a new revas-
cularization in the long run, due to the occurrence of restenosis.
Although those studies had limitations regarding the selection of
patients (inclusion of patients with one-vessel disease, clinical
and angiographic differences between the populations), they con-
firmed the safety of coronary angioplasty and its indication to
patients with one- or two-vessel disease and less complex lesions.

Initially used for managing complications of angioplasty (acute
occlusions, vessel dissections), the implantation of coronary stents

has become frequent and has been recommended due to their
mechanical properties of preventing elastic recoil and negative
remodeling of the vascular wall, which are determinant factors in
the process of coronary restenosis after balloon angioplasty. By
reducing the occurrence of restenosis and acute complications,
stent implantation produced results even closer to those obtained
with surgery.

A meta-analysis 13 comparing coronary artery bypass graft with
percutaneous transluminal coronary angioplasty involving 2,643
patients and comprising the ARTS 14, ERACI II 15, and SOS 16

studies showed no difference in the mortality and non-fatal infarc-
tion rates between the 2 groups at the end of one year. The need
for a new revascularization in the group undergoing percutaneous
transluminal coronary angioplasty with stents was 15%, half of
the incidence reported for balloon angioplasty in patients with
multivessel disease. The indices of new revascularization, however,
continued significantly greater than those of coronary artery bypass
graft, mainly due to intra-stent restenosis.

The article by Silva et al 4 corroborated those results: the
combined-event-free survival in 5 years reported in the study in
question (82% for the surgical group, and 55% for the PTCA
group, P < 0.001) was similar to that reported in the ARTS I
study for the same follow-up period (tab. I) 17.

We face a new era in the percutaneous treatment of coronary
artery disease. The use of stents coated with antiproliferative
drugs, carried and released in a controlled way in the vascular
wall from biocompatible polymers proved effective in reducing
neointimal hyperplasia, which is the major determinant of the
occurrence of intra-stent restenosis. Since the first clinical use of
sirolimus-eluting stents here in Brazil 18, several studies have
shown the safety and efficacy of that new technology for the
treatment of de novo coronary lesions 19-22. In a meta-analysis
involving 5,103 patients 23, the angiographic restenosis rate and
the adverse cardiac event rate (mainly revascularization of the
target lesion) were significantly lower in patients treated with
sirolimus- and paclitaxel-eluting stents as compared with those in
patients treated with conventional stents (8.9% vs 29.3% and
7.8% vs 16.4%, respectively).

Although initially applied to selected patients with single lesions
in larger-caliber vessels, the drug-eluting stents proved to be ef-
fective also in more adverse situations. In the RESEARCH study24,
including individuals with more complex lesions (bifurcations, ve-
nous grafts, impairment of the left main coronary artery, or long
lesions requiring more than one stent), the evidenced angiographic
restenosis rate (7.9%) was smaller than that reported for conven-
tional stents. The observation that the type of intra-stent restenosis
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with drug-eluting stents is predominantly focal is of great clinical
importance, because it allows the taking of a new percutaneous
approach with a lower recurrence rate 25.

The impact of the use of drug-eluting stents in patients with
multivessel disease has been investigated in the ARTS II study 17,
which compares, by use of paired analysis, the evolution of patients
treated with sirolimus-eluting stents with that of the population
in the ARTS I study, which had undergone surgery or implantation
of conventional stents. Preliminary results referring to a 6-month
follow-up have revealed that, although with a greater percentage
of diabetic patients, greater quantity of treated lesions per patient,
and use of longer stents in narrower vessels (all predictive factors
of restenosis), the individuals treated with sirolimus-stents had a
longer event-free survival than that of the patients assessed in the
ARTS I protocol (93.6% vs 91% in the surgical group and 80% in
the percutaneous coronary artery intervention group). The occur-
rence of death, infarction, and stroke was smaller in the sirolimus
group (tab. II).

Patients with diabetes mellitus and multivessel coronary disease
have a poorer prognosis in the short and long run as compared
with that of nondiabetic patients, independently of the type of
myocardial revascularization used. Restenosis is one of the major
factors implicated in the worst prognosis of diabetic patients un-
dergoing percutaneous coronary intervention. The presence of neoin-
timal hyperplasia and the greater negative remodeling of the vessel
after angioplasty, in addition to the increase in platelet aggregation
and the reduction in the mechanisms of fibrinolysis explain the

greater tendency of diabetic patients towards recurring coronary
artery obstruction in the previously treated site. Although the use
of stents has reduced the incidence of restenosis, most studies
comparing the results of the use of stents with those of surgery
point to greater rates of new revascularization even when those
devices are used 26. In the ARTS I study, at the end of the first
year of follow-up, the diabetic patients treated with percutaneous
coronary angioplasty more often required a new revascularization
when compared with the diabetic patients undergoing surgery
(22.3% vs 3.1%; P < 0.001) 27. That stresses the influence of
the excessive neointimal hyperplasia in that subgroup as a deter-
minant factor of intra-stent restenosis.

The benefits obtained with the use of drug-eluting stents may
be extended to diabetic patients, who have a lower incidence of
angiographic restenosis and revascularization of the target lesion
when treated with sirolimus-eluting stents as compared with those
receiving conventional stents. The results of a subanalysis of the
SIRIUS study 28, which specifically assessed diabetic patients,
have shown that revascularization of the target lesion is significantly
lower when sirolimus-eluting stents are used (22.3% vs 6.9%;
P<0.001). When these results are compared with those of the
ARTS study, the occurrence of cardiovascular events is significantly
lower in the sirolimus group (fig. 2).

The evidence of greater mortality in the long run in diabetic
patients undergoing coronary angioplasty is found in 2 studies
(CABRI 6 and BARI 7), which were carried out in the pre-stent
era. In a non pre-specified subanalysis of the BARI study 29, the
diabetic patients with multivessel disease who underwent coronary
artery bypass grafting showed, after 5 years, a lower overall mor-
tality than those who underwent balloon angioplasty (19.4% x
34.5%; P = 0.0024). This benefit of surgery over angioplasty
was restricted to diabetic patients revascularized with implantation
of the internal thoracic artery to the anterior descending artery,
and the evolution of those who received exclusively venous grafts
was similar to that of those treated with angioplasty. Such obser-
vation has not been corroborated by the large registers (including
the BARI study) and other more contemporary case series. In the
ARTS study 30, when the subgroup of diabetic patients is considered
(208 patients), the mortality rate after 3 years of follow-up is
7.1% in the group undergoing angioplasty and 4.2% in the surgical
group (P=NS).

In the era of drug-eluting stents, a better clinical evolution
will certainly be experienced by the patients with multivessel di-
sease undergoing percutaneous intervention, due to longer-lasting
revascularization. However, important questions should still be
analyzed before extending the results to clinical practice.

The inclusion criteria in most studies of patients with multivessel
disease was the need for obtaining complete myocardial revascu-
larization both for percutaneous coronary intervention and coronary
artery bypass graft. Individuals with more extensive and complex
coronary anatomy and left ventricular dysfunction, who had already
undergone previous revascularization through percutaneous inter-
vention, were systematically excluded. Similarly, patients with
acute coronary syndromes, renal failure, and cerebrovascular di-
sease were the minority of the population studied, which, therefore,
comprised patients with multivessel disease with a less severe
clinical and angiographic profile. The best strategy of revasculari-
zation in more critically ill patients has not yet been defined.
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Fig. 1 - Occurrence of death and nonfatal acute myocardial infarction (AMI) in
studies comparing coronary artery bypass graft and percutaneous transluminal
coronary angioplasty 13. CABG - Coronary Artery Bypass Graft; PTCA - Percutaneous
Transluminal Coronary Angioplasty; FU - Follow-up in years; P - Patients.

TTTTTable I - Clinical outcome afable I - Clinical outcome afable I - Clinical outcome afable I - Clinical outcome afable I - Clinical outcome after a 5-year follow-up in theter a 5-year follow-up in theter a 5-year follow-up in theter a 5-year follow-up in theter a 5-year follow-up in the
ARTS I studyARTS I studyARTS I studyARTS I studyARTS I study

Outcome CABG Stent Risk P
(n=605) (n=600) relative

Survival (%) 92.4 92.0 1.05 0.83
Death/Infarction/ 85.1 81.8 1.22 0.14
Stroke-free survival (%)
Death/Infarction/Stroke/ 78.2 58.3 1.91 <0.001
New revascularization-
free survival (%)

CABG- coronary artery bypass graft.
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The SINTAX study 17 aims at randomizing 1,500 patients with
left main coronary artery or multivessel disease for percutaneous
intervention with implantation of paclitaxel-eluting stents and co-
ronary artery bypass graft. By including individuals with a more
severe clinical profile (presence of ventricular dysfunction, renal
failure, and previous stroke), as well as patients with complex
lesions, such as chronic occlusions, the population studied will
near that of the real world.

Although nonuniform, the observation of greater mortality in
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Fig. 2 - Cardiovascular events (death, acute myocardial infarction, and revascu-
larization of target vessel) in 12 months in diabetic patients included in the ARTS
and SIRIUS studies. CABG - coronary artery bypass graft.

the long run in diabetic patients undergoing coronary angioplasty
is still controversial. The FREEDOM study 17, multicentric and
randomized, aims at assessing the evolution of 2,400 diabetic
patients undergoing coronary artery bypass graft (with or without
extracorporeal circulation) and coronary intervention with the use
of sirolimus- and paclitaxel-eluting stents. With a clinical 3-year
follow-up, the comparison of the occurrence of primary outcomes
(death, infarction, and stroke) will provide relevant information
for the management of that subgroup of patients.

When approaching patients with multivessel coronary disease,
the limits defining the strategy to be used have become less
strict. The clinical presentation, extension, and severity of the
coronary artery disease, and the presence of left ventricular dys-
function and comorbidities continue to influence the choice of the
initial treatment. In the era of drug-eluting stents, indication for
percutaneous transluminal coronary angioplasty will be widened,
because restenosis will not be the major limitation. In such context,
the reduction in cardiac events (death, infarction) is established
as the primary objective to be achieved. In addition to the medi-
camentous treatment, the development and refinement of methods
to identify vulnerable individuals and coronary artery lesions, and
the evaluation of the therapy recommended (including the ap-
proach of lesions prone to instability with drug-eluting stents) will
be required.
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Outcome ARTS II - SES (%) ARTS I - CABG (%) ARTS I - PTCA (%)
N=606 N=605 N=600

Death 0.5 1.8 2.3
Stroke 0.5 1.2 1.5
Myocardial infarction 0.7 3.8 4.5
New CABG 1.6 0.5 3.8
New PTCA 3.1 2.0 7.8
Combined events 6.4 9.0 20

SES- sirolimus-eluting stents; CABG- coronary artery bypass graft; PTCA- percutaneous transluminal coronary angioplasty.
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