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C A B G  o r P C I ?  A  C A R D I O T H O R A C I C  S U R G E O N ’ S  P E R S P E C T I V E

The devil (or truth) is in the details

EDITORIAL

HOULD PERCUTANEOUS or surgical inter-
vention be the preferred invasive treat-

ment for patients with multivessel coronary
artery disease?

For most physicians who treat coronary
artery disease, this question has been
answered—percutaneous coronary intervention
(PCI) is the preferred therapy. All one has to do
to reach this conclusion is to compare the rapid
growth of PCI with the steady decline of surgi-
cal coronary artery bypass grafting (CABG).
Today, for every CABG procedure performed,
there are three PCIs. Is this predilection to treat
multivessel coronary artery disease preferential-
ly with PCI justified?

See related article, page 317
and related editorial, page 340

Despite multiple studies comparing the
outcomes of surgical and percutaneous coro-
nary treatment, the question remains contro-
versial. Many randomized trials comparing
them have shown equivalent survival rates,
whereas several observational studies have
shown a survival advantage for surgical revas-
cularization. To make sense of these different
findings and decide ultimately which inter-
vention is most appropriate for prolonging
life, it is necessary to understand the details of
the different studies.

■ RANDOMIZED TRIALS: THE DETAILS

Fifteen randomized trials have compared out-
comes of initial CABG vs PCI, nine compar-
ing CABG vs PCI without stenting and six
comparing CABG vs PCI with stenting.1–14

In each of the nine studies of CABG vs PCI
without stenting, 127 to 1,829 low-risk patients
were enrolled.1–9 They had no serious comor-
bidities, normal ventricular function, and most-
ly two-vessel coronary artery disease amenable
to both procedures. Follow-up was from 1 to 8
years, although in most of the trials it was 3 years
or less. In eight of the nine studies, survival was
similar in patients treated either way. The only
study showing a survival advantage with CABG
was the Bypass Angioplasty Revascularization
Investigation (BARI).2 However, this advantage
appeared to occur in patients with medically
treated diabetes who had internal thoracic artery
grafting of the left anterior descending (LAD)
coronary artery. A consistent and important
observation in these nine trials was that more
patients who underwent CABG remained free
of angina than those who underwent PCI with-
out stenting, resulting in a rate of repeat revas-
cularization four to 10 times higher after PCI
than after CABG.

Similar conclusions were reached in the
six randomized trials of CABG vs PCI with
stenting.1,10–14 Except for the Angina With
Extremely Serious Operative Mortality
Evaluation (AWESOME) study,13 these tri-
als each enrolled from 121 to 1,205 low-risk
patients, most with normal ventricular func-
tion and two-vessel coronary artery disease
amenable to both interventions. At 5 years,
rates of survival were similar with both ther-
apies. Just as in the earlier trials comparing
CABG and PCI without stenting, a consis-
tent finding was a greater need for repeat
revascularization after PCI with stenting
than after CABG. However, stenting
reduced by half the need for coronary rein-
tervention compared with the earlier PCI
procedures without stenting.15

S

*The author has indicated that he has served on an advisory committee or
review panel for Novadaq Technologies, Inc.

The preference
for treating
multivessel
coronary
disease with
PCI is not
justified

 on April 20, 2024. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


332 CLEVELAND CL IN IC JOURNAL OF MEDICINE      VOLUME 73 •  NUMBER 4      APRIL   2006

Randomized trials are often thought of as
the gold standard and are quoted as showing
survival equivalence after surgical and percu-
taneous revascularization for multivessel coro-
nary artery disease. However, the devil is in
the details, and these trials have shortcomings
that call their conclusions into question.

First, for these studies to fairly determine
whether CABG is better than PCI in prolong-
ing survival, only patient subgroups in which
CABG has been shown to be superior to med-
ical therapy in prolonging survival (those with
left ventricular dysfunction, three-vessel dis-
ease, or proximal stenosis of the LAD artery)
should have been compared. But these patient
subgroups were usually not included in the tri-
als. Instead, the trials enrolled mostly low-risk
patients for whom CABG does not prolong
survival compared with medical therapy.
Therefore, the only way CABG could have
been found to prolong survival was if PCI
decreased survival compared with medical
therapy!

Second, the trials were underpowered to
detect survival differences. To compare sur-
vival adequately, 2,000 to 4,000 patients
would need to have been included in each
treatment group of the individual studies.1
(Interestingly, a meta-analysis of 7,964
patients from 13 of the randomized trials
showed a survival advantage in patients who
underwent CABG.15)

Third, for findings of these trials to be
generalizable, they would need to include
patients who are similar to the general popu-
lation of patients with coronary artery disease
undergoing invasive therapy. However, entry
criteria excluded many patient subgroups, lim-
iting the generalizability of the findings. In
addition, the trials included only a small
minority of patients eligible for enrollment
(eg, only 5% of patients screened with multi-
vessel disease were eventually enrolled).7,8

Fourth, to detect a survival difference, fol-
low-up should be at least 5 years; most of the
trials did not run that long.

■ OBSERVATIONAL STUDIES: THE DETAILS

In contrast to these randomized trials, several
observational studies have shown a survival
advantage of CABG in multivessel coronary

artery disease.16–18 Two large New York State
registry studies have identified angiographic
subgroups of patients who live longer after
CABG than after PCI.16,17

Before coronary stenting became wide-
spread, a study using New York State’s
Percutaneous Coronary Intervention
Reporting System (PCIRS) and Cardiac
Surgery Reporting System (CSRS) compared
outcomes of 30,000 patients undergoing PCI
with those of 30,000 patients undergoing
CABG from 1993 to 1995.16 Patients with
prior revascularization, left main coronary
artery disease, or recent myocardial infarction
were excluded. Patients with one-vessel and
two-vessel disease that included the LAD
artery and those with three-vessel coronary
artery disease irrespective of whether the LAD
artery was involved had a survival advantage
with CABG. A survival advantage was, how-
ever, identified in patients with non-LAD sin-
gle-vessel disease who underwent PCI.

The second observational study using
New York State’s PCIRS and CSRS registries
compared outcomes of patients with multives-
sel coronary artery disease who underwent
either CABG (N = 37,212) or PCI with stent-
ing (N = 22,102) from 1997 through 2000.17

As in the previous study, patients with left
main stenosis, recent myocardial infarction, or
prior revascularization were excluded. To
adjust for differences in risk profiles of surgical
and percutaneous therapy patients, a propen-
sity score was used. After adjustment, all
patients with two-vessel and three-vessel dis-
ease derived a survival benefit within 3 years
with CABG.

A recent Duke University study reported
similar findings.19 The investigators compared
survival in 18,481 patients with coronary
artery disease treated with medical therapy
(6,862), PCI (6,292), or CABG (5,327) from
1986 to 2000. In patients with severe coronary
artery disease (mostly three-vessel), CABG
resulted in better survival than PCI, and the
survival advantage was sustained in the era of
PCI with stenting.

But the devil is still in the details.
Whereas randomized studies are biased at the
point of entry, observational studies are biased
at the point of treatment.

An important consideration in determin-

The randomized
trials were too
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ing whether a patient should be treated percu-
taneously or surgically is the diffuseness of the
disease. Patients with focal, discrete obstruc-
tions are more likely to be treated with PCI,
those with diffuse disease with CABG. This
treatment bias would be expected to lower
long-term survival rates after CABG, and this
bias against surgery makes the survival advan-
tage of CABG found in observational studies
even more impressive.

Another important factor influencing
treatment selection is recent myocardial
infarction. To eliminate “rescue” PCI from
confounding the results, patients with recent
myocardial infarction were excluded from
analysis in these observational studies.

The strengths of these observational stud-
ies are that the large number of patients and
events powers them to detect differences in
the two revascularization strategies, and that
they compare the way coronary revasculariza-
tion is actually practiced.

■ DRUG-ELUTING STENTS: THE DETAILS

Will drug-eluting stents eliminate the survival
advantage of CABG observed in patients with
multivessel coronary artery disease? These
stents have reduced the risk of restenosis and
the need for repeat intervention after PCI.
But will this translate into improved patient
survival?

Randomized and observational studies
suggest it will not.16,17,20 In a meta-analysis of
11 randomized trials that compared outcomes
of 5,103 patients who received either drug-
eluting or bare metal stents, there was no dif-
ference in survival or myocardial infarction
rates despite a significantly lower rate of
restenosis in the drug-eluting stent group.20

Further evidence that restenosis does not
affect survival comes from New York State
observational studies.16,17 If lower rates of
restenosis improve survival, the PCI patients
treated in the second study with stents should

have had better adjusted survival rates than
those treated in the first study with PCI with-
out stents. This was not observed: adjusted
survival was similar. For patients with three-
vessel disease including the LAD artery, the
adjusted 3-year survival rate was 86% after
PCI without stenting and 84% after PCI with
stenting.

These findings are consistent with an
observational study from Emory University
that did not find a difference in survival of
patients with or without restenosis after
PCI.21

Others have suggested that even if target-
vessel restenosis is eliminated, PCI will still
not be as effective as CABG.22 This is due to
the difference in how PCI and CABG treat
coronary artery disease. PCI treats only the
stenosis present at the time of intervention;
CABG treats both the stenosis present at the
time of surgery and any additional stenoses
developing in the future proximal to the
bypass graft.

■ THE TRUTH (DEVIL) IS IN THE DETAILS

In summary, the preference for treating multi-
vessel coronary artery disease with PCI is not
justified. Although several randomized trials
have suggested that PCI results in survival
rates equivalent to those with CABG, these
studies were underpowered, lacked sufficient
follow-up, and compared mostly low-risk
patients who would not be expected to derive
a survival benefit from CABG. Risk-adjusted,
large observational studies convincingly show
that CABG results in better survival com-
pared with PCI, particularly when the LAD
artery is involved. Patients with these high-
risk angiographic characteristics should be
treated with CABG. Despite improvements
in PCI and drug-eluting stents that have
decreased restenosis, the evidence does not
suggest that this will improve survival.

The truth is in the details.

Observational
studies show
that CABG
results in better
survival than
PCI
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