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In the last fifteen years several randomized studies were publi-
shed comparing percutaneous coronary intervention (PCI) and co-
ronary artery bypass graft surgery (CABG) in patients with stable
angina and multivessel coronary artery disease1-3.

Few studies, however, have focused their designs on the
presence of angina (BARI3, MASS II)4 or on the quantitative eva-
luation of myocardial ischemia as obtained at ergometric stress
test or at myocardial perfusion scintillography1,4.

Studies that compared CABG and PCI showed that mortality
and q-wave myocardial infarction rates were similar either at short
term (one year) or at long term (five years) follow-up for both
groups. The freedom of angina advantage at one year within the
CABG group was lost in the fifth year after randomization5-7.

Alazráki et al8 also showed the same results using Single
Photon Emission Computed Tomography (SPECT) evaluation with
Thalium 201 at three years of follow-up. There was no evidence
of predominant myocardial ischemia in either of the two groups.

These studies correspond to a time when groups selected for
randomization consisted of patients with multivessel coronary artery
disease, mostly with two-vessel disease; the stents were allowed
only under extraordinary conditions (bailout) and complete revas-
cularization was achieved mainly on surgical patients. Still, at
long term follow-ups, surgery did not show to be superior to PCI
on death or q-wave myocardial infarction analysis.

In addition, patients randomized to PCI presented similar results
to those observed in the CABG group in terms of induced myocardial
ischemia either on ergometric stress test evaluation or on scintil-
lography, or even in relation to severity of angina. This was due to
an elevated necessity of a new revascularization procedure in the
PCI group1-4,9.

Moreira et al10 designed a randomized, prospective, unicenter
cohort study that compares two different revascularization strate-
gies of the ischemic myocardium. The first group had CABG surge-
ry in which the use of arterial grafts were encouraged. In the
second group, PCI was achieved with no limits to the use of dif-
ferent tools to accomplish an unobstructed coronary artery, ranging
from balloon-catheter and atheroablasive devices to laser and non-

pharmacological stents. Their goal is to quantify and qualify
myocardial ischemia at two distinct moments: M1, pre-intervention
and M2, at six month follow-up.  Angina evaluation, ergometric
stress test and SPECT-sestamibi variables were used for that.

The analysis was based on those patients successfully treated
in each group by excluding acute complications and the necessity
of a new revascularization procedure at the CABG and PCI groups.

The angiographic variables differ between the two groups:
there is a predominance in patients with triple-vessel disease and
complete anatomic revascularization in the CABG  group compared
to the PCI group. However, the presence of angina and quantitative
ischemic variables at ergometric stress test and scintillography
are equivalent.

Moreira et al10 conducted a well-designed and rare randomized
and prospective study, predominantly in patients with multivessel
coronary artery disease wth normal left ventricular function and
equivalent ischemic situations.

These data allowed the conclusion that the two types of myo-
cardial revascularization treatments, at the symptomatic evaluation
(angina) as well as at the quantitative ischemia evaluation through
ergometric stress test and perfusion scintillography (ischemic load)
comparing M1 and M2, resulted in a significant decrease of the
myocardial ischemia with no difference between the two types of
treatment sixth months after the procedure (M2).

The limitations and critics to the work of Moreira et al10 refer
to the groups of patients with a predominance of triple-vessel
coronary artery diseae in the surgical group, and two-vessel disease
in the PCI group.

The exclusion of acute complications in both groups and the
elevated percent levels of new revascularizations in the PCI group
up to six months after the procedure possibly made the two groups
exhibit the same degree of ischemic equivalency at M1 and M2.

Thus, the authors could have demonstrated different results
from those obtained regarding myocardial ischemia at ergometric
stress test and at the scintillography (ischemic load) as well as
concerning angina at M2, if those variables were not eliminated.
Another point to be discussed and remembered  refers to the lack
of analysis of the coronary blood low through the graft (or coronary
artery)  that reaches the viable myocardium. Frequent examples
are found such as graft occlusion or an artery treated by PCI, that
tests with normal responses, as well as non-revascularized vessels
of little anatomic  importance, resulting in a ischemic response.
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Another noteworthy point is that there are open arteries after
PCI, with angiographically slight residual lesions, which show
myocardial ischemia when the functional test is applied. These
considerations must be made by the non-interventionist cardiologist
during the analysis of such results.

The studies that compare the use of bare metal stents and
following, the pharmacological ones, in comparative groups of
CABG and PCI, are unaware of the relevance of the evolution of
the clinical treatment, setting it apart from any kind of comparison.
Twenty years ago, the initial studies that compared the clinical
and surgical treatments (CASS and VA11,12) did not show the su-
periority of one treatment over the other, in patients with multi-
vessel coronary artery disease (CAD) with normal ventricular
function, when the primary objectives were death or nonfatal
acute myocardial infarction (AMI).

Recent studies have used coated stents in patients with three-
vessel CAD, comparing the surgical procedure with angioplasty
regarding major cardiac events, in a period of 12 months, including
death, nonfatal AMI, stroke, and the need for a new revasculari-
zation. Among these studies, the ARTS II13, which was recently
presented at the ACC Meeting 2005, is noteworthy. They have
shown data on major events obtained at the CABG group of the
ARTS14 study and compared with those obtained for the same
events in the PCI-coated stent group of ARTS II. Its results showed
a significant decrease of a new revascularization procedure in the
PCI-coated stent group – 7.4% vs 3.7% in the CABG group. This
trend did not reach significant difference. There was no significant
difference as well for death or nonfatal AMI events.

Van Domburg et al15 on an eight-year follow-up analysis,
comparing groups of PCI-stent with CABG in the period of 1997
to 1999 in a single center, after adjustments, showed a longer
survival in the CABG group – 78% vs 64% in PCI-stent group,
p<0.0001.

Hannan et al16 reported the comparative results in patients
with multivessel ischemic disease, with 37,212 of them having
been submitted to CABG and 22,102 to PCI with stents. The
data gathering period in the New York registry was from 01/01/
1997 to 12/31/2000. The median follow-up of both groups was

706 days. After adjustments, the mortality rate in the group sub-
mitted to surgery was lower than that of the PCI in the subgroups
with triple-vessel disease with proximal involvement of the left
anterior descending artery (LAD) 10,7 vs 15,6% HR: 0,64 (CI:
0.56 to 0.74) and with two-vessel disease with no proximal LAD
involvement 6,7% vs 8,6% HR: 0,76 (CI: 0.60 to 0.96). Regarding
the need for a new revascularization, the stent group needed it in
35.1%, whereas the CABG group needed it in 4.9% of the cases
within the same period.

Moreira et al10 call the attention to the ischemic load that is
often not analyzed at the short and long-term follow-up of patients.
We recently showed our results in this Journal when we analyzed
ischemic load and angina at 5 years of follow-up, comparing PCI
and CABG in patients with stable angina with a predominance of
triple-vessel disease in both groups. Seventy percent of the patients
from the PCI group had non-pharmacological stent implanted. At
the end of 5 years of follow-up, angina as well as positive stress
test decreased significantly in both groups. However, in order to
obtain such results, the PCI group had to be submitted to an
elevated number of new procedures, 24.75% vs 2.85% in the
CABG group17.

Finally, there is a great expectation regarding the results of two
studies: the first, Clinical Outcomes Utilizing Revascularization
and Aggressive druG Evaluation (COURAGE)18 compares, in symp-
tomatic multivessel ischemic disease, the clinical treatment with
angioplasty and the clinical treatment with surgery. In this study,
aggressive use of drugs to control atherosclerosis and diabetes
mellitus is advocated for all groups. The objective is to analyze, at
long-term, (4 to 7 years) clinical events such as death, acute myocar-
dial infarction, and troponin-positive acute ischemic syndrome.

The second is the study by Hueb et al., MASS II4, which
compares clinical treatment, PCI, and the surgery in patients with
stable angina. Final results of a 5-year follow-up are about to be
published and will serve as a guide for the strategy that should be
used in patients with triple-vessel coronary artery disease. This
study will also define the analysis of the primary objectives (death,
q-wave myocardial infarction, need for a new revascularization)
and the secondary ones (often forgotten ischemic load, and angina).

1. King III SB, Lembo NJ, Weintraub WS et al. for the Emory Angioplasty Versus Sur-
gery Trial (EAST). A randomized trial comparing angioplasty with coronary bypass
surgery. Emory Angioplasty versus Surgery Trial. N Engl J Med 1994;331:1044-50.

2. Hamm CW, Reimers J, Ischinger T et al. for the German Angioplasty Bypass Surge-
ry Investigation (GABI). A randomized study of coronary angioplasty compared
with bypass surgery in patients with symptomatic multivessel coronary disease. N
Eng J Med 1994;331:1037-43.

3. BARI Investigators. Comparison of coronary bypass surgery with angioplasty in pa-
tients with multivessel disease. N Engl J Med 1996;335:217-25.

4. Hueb WA, Soares PR, Gersh B et al. The Medicine, Angioplasty, or Surgery Study
(MASS-II): a randomized, controlled clinical trial of three therapeutics strategies
for multivessel coronary artery disease: one-year results. J Am Coll Cardiol
2004;43:1743-751.

5. King III SB, Kosinski AS, Guyton RA et al. Eight-year mortality in the Emory Angioplasty
versus Surgery Trial (EAST) Investigators. J Am Coll Cardiol 2000;35:1116-121.

6. Feit F, Brooks MM, Sopko G et al. for the BARI Investigators. Long Term Clinical
Outcome in the Bypass Angioplasty Revascularization Investigation Trial. Circula-
tion 2000;101:2795-802.

7. Bucher HC, Hengsder P, Schindler C et al. Percutaneous transluminal coronary an-
gioplasty versus medical treatment for non-acute coronary heart disease: meta-
analysis of randomized controlled trials. BMJ 2000;321:73-77.

References

8. Alazráki NP, Krawczynska EG, Kosinski AS et al. Prognostic Value of Thallium-201
Single-Photon Emission Computed Tomography for Patients With Multivessel Coro-
nary Artery Disease after Revascularization (The Emory Angioplasty Versus Surgery
Trial [EAST]). Am J Cardiol 1999;84:1369-374.

9. Rodriguez A, Boullon F, Perez-Balliño N et al. On behalf of the ERACI Group. Ar-
gentine randomized trial of percutaneous transluminal coronary angioplasty ver-
sus coronary artery bypass surgery in multivessel disease (ERACI): in-hospital re-
sults and 1-year follow up. J Am Coll Cardiol 1993;22:1060-67.

10. Moreira AE, Hueb WA, Soares PR et al. Comparative study between the therapeu-
tics effects of surgical myocardial revascularization and coronary angioplasty in
equivalent ischemic situations. Analysis through myocardial scintigraphy with 99m
tc- sestamibi. Arq Bras Cardiol 2005;85:92-9

11. CASS principal Investigators and Their Associates. Coronary Artery Study (CASS):
a randomized trial of coronary artery bypass surgery. Survival data. Circulation
1983;68:939-50.

12. Veterans Administration Coronary Bypass Surgery Cooperative Study Group. Ele-
ven Year survival in the Veterans Administration randomized trial of coronary by-
pass surgery for stable angina. N Engl J Med 1984;311:1333-339.

13. Arterial Revascularization Therapies Study Part II: Sirolimus – Eluting Stents for
the Treatment of Patients With Multivessel De Novo Coronary Artery Lesions

T Ago39a.p65 20/07/05, 09:252



3

Arquivos Brasileiros de Cardiologia - Volume 85, Nº 2, Agosto 2005

Should the Coronary Angioplasty and Myocardial Revascularization Surgery be Considered Effective Methods to Control Myocardial Ischemia in Stable Angina?

(ARTS II): Presented at American College of Cardiology 05. Annual Scientific Ses-
sion. Orlando (USA). March; 6-9.

14. Serruys PW, Unger F, Souza JE. For the Arterial Revascularization Therapies Study
Group (ARTS). Comparison of coronary artery bypass surgery and stenting for the
treatment of multivessel disease. N Engl J Med 2001;344:1117-124.

15. Van Domburg RT, Takkenberg JM, Noordzij LJ et al. Late outcome after stenting or
coronary artery bypass surgery for the treatment of multivessel disease: A Single –
Center Matched Propensity Controlled Cohort Study. Ann Thorac Surg
2005;79:1563-569.

16. Hannan EL, Racz MJ, Wallford G et al. Long term outcomes of coronary-artery by-
pass grafting versus stenting implantation. N Engl J Med 2005;352:2174-183.

17. Silva PRD, Hueb WA, César LA et al. Comparative study of the results of coronary
artery bypass grafting and angioplasty for myocardial revascularization in patients
with equivalent multivessel disease. Arq Bras Cardiol 2005;84:214-21.

18. O’Rourke RA, Boden WE, Weintraub WS, Hartigan P. Medical therapy versus per-
cutaneous coronary intervention: implications of the AVERT study and the COUR-
AGE trial. Curr Pract Med 1999;2:225-27.

T Ago39a.p65 20/07/05, 09:253


