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Abstract

The choice of optimal revascularization strategy in patients with coronary artery disease (CAD) is becoming more chal-
lenging lately, due to recent advances in percutaneous coronary intervention (PCI) and coronary artery bypass grafting
surgery (CABG). On one hand, drug-eluting stents (DES) have emerged as a solution to the problem of restenosis after
balloon angioplasty or bare-metal stent implantation, which was responsible for a higher rate of events (mainly repeat
revascularization) in relation to CABG. On the other hand, off-pump bypass techniques and minimally invasive grafting
of the left anterior descending artery appear to be safe and efficacious alternatives to traditional, on-pump CABG. Avail-
able literature includes studies outdated by current technologies, leaving the dilemma of best revascularization strategy
unanswered in the general CAD population, but also in high-risk groups, such as diabetics and patients with chronic kid-
ney disease. A number of ongoing trials, especially designed for this purpose, are set to end the debate, providing head-
to-head comparisons between DES-assisted PCI and contemporary bypass surgery. Hippokratia 2008; 12 (1): 3-10
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As coronary artery disease (CAD) patients increase,
so does the need for optimal choice of revascularization
strategy, in the setting of both chronic stable angina and
acute myocardial infarction. Moreover, the two available
modes of coronary revascularization, i.e. percutaneous
coronary intervention (PCI) and coronary artery bypass
grafting (CABG), demonstrate recent advances, the ef-
fectiveness of which, if confirmed in ongoing trials, will
change the current landscape in the management of CAD.
Of course, it cannot be stressed enough that not all pa-
tients with CAD have an indication for revascularization;
recommendations for these procedures (implying a ben-
efit over medical therapy alone, in terms of either hard
clinical endpoints or symptom control) have been clearly
described in recent guidelines' and in general include
multivessel, left main (MVD and LMD, respectively) and
proximal left anterior descending artery (LAD) disease,
symptom refractoriness to optimal medication and high
risk patient characteristics. Interestingly enough, only
CABG —and not PCI- offers a clear survival benefit over
medical therapy alone, and this is true in certain patient
populations. This article will focus away from this com-
parison between medical treatment and revascularization
procedures and revisit the question: “PCI or CABG?” in
multivessel disease, with a special interest on patients
with diabetes or chronic kidney disease. A comparison
between stent types will be attempted, and advances in the
field of bypass surgery discussed. Emphasis will be given
to trials currently under way, the results of which may af-
fect clinical practice and help shape future guidelines.

Multivessel disease

The historical randomized trials of the 1990s that
produced the first results regarding the comparison be-
tween CABG with percutaneous transluminal coronary
baloon angioplasty (PTCA) have long been outdated
due to the advents in Interventional Cardiology, mainly
the introduction of stents, bare metal (BMS) and drug-
eluting (DES) ones, as well as the evolution of surgical
techniques, such as arterial graft harvesting, off-pump
procedures and minimally invasive approaches. The Ran-
domized Intervention Treatment of Angina trial (RITA-1)
included 1011 patients, 45% with single-vessel disease
and 55% with MVD, and was the first to demonstrate,
both at one-? and five-year follow-up?, a non-significant
difference in mortality, myocardial infarction (MI) and
total health-care costs between balloon angioplasty and
CABG:; the latter, however, was associated with fewer
anginal symptoms and reinterventions. Another “clas-
sic” study was the Coronary Angioplasty versus Bypass
Revascularisation Investigation (CABRI), which ran-
domized 1054 symptomatic MVD patients to CABG or
PTCA; similar one-year mortality was recorded, with
more reinterventions and clinically significant angina in
the PTCA arm®. A more recent analysis of the CABRI
data, however, showed that, after adjustment for baseline
variables, including CAD angiographic scores, mortality
was significantly greater in the PTCA group®. The last
of the large-scale conventional angioplasty vs CABG
trials was the Bypass Angioplasty Revascularization
Investigation (BARI), which consisted of a randomized



group (1829 MVD patients equally suitable for CABG
and PTCA) and the BARI registry (the remaining 2010
of the patients initially enrolled)®. According to the 10-
year results that were recently published’, survival, MI
occurrence and angina were comparable in the two arms
of the randomized group, while repeat revascularization
was higher for PTCA patients. An earlier analysis of the
BARI data also demonstrated similar 7-year survival for
CABG and PTCA in high-risk anatomic subsets, in which
survival is prolonged by CABG versus medical therapy.
Finally, the analysis of the BARI registry data revealed
a two-times greater preference to PTCA compared to
CABG and equivalent 7-year mortality rates®. All in all
and with the exception of the CABRI reanalysis, the ran-
domized trials of the 1990s agreed on similar mortality
and MI rates for balloon angioplasty and CABG, the lat-
ter requiring fewer reinterventions during follow-up.

A newer set of trials, with recruitment periods extend-
ing from the middle of the last decade to the beginning
of the 2000s, attempted to evaluate the effectiveness of
the newly applied, uncoated stents versus CABG. Since
the inferiority of PTCA versus CABG had been attributed
directly to restenosis and the subsequent need for rein-
tervention in previous studies, the introduction of stents,
aimed to protect from restenosis, should improve PCI
outcomes. The Arterial Revascularization Therapies

Study (ARTS) randomized 1205 patients with MVD
to stent implantation or bypass surgery, both modalities
being able to revascularize the patient to the same extent.
One-year results demonstrated that PCI with stenting had
similar rates of death, MI and stroke with CABG, and
a lower cost; it necessitated, though, repeat revascular-
ization more often’. The Angina With Extremely Seri-
ous Operative Mortality Evaluation (AWESOME) trial'
initially enrolled 2431 patients, who were divided into
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in-phase intended to project accrual rates demonstrated
that CABG is the preferred method of revascularization
(74%), and that Europeans tend to use PCI to a greater
extent than Americans (29% vs 18%) — certainly a high
rate of application for a strategy not supported by cur-
rent guidelines'’; CABG with totally arterial grafting
represents 12% of the whole CABG procedures, while
totally venous grafting is still used in 7% of patients. This
study will inevitably include patients from various high-
risk groups, too, for example diabetic patients (a formally
predefined subgroup of the study), patients with left main
disease or with suppressed left ventricular systolic func-
tion.

Revascularization in special patient subgroups
Diabetes Mellitus

Patients with Diabetes Mellitus (DM) constitute ap-
proximately 25% of patients undergoing coronary revas-
cularization?’, and this percentage is bound to increase,
given the current DM pandemic. Diabetes creates an es-
pecially atherogenic environment that encompasses im-
paired fibrinolysis, dyslipidemia, endothelial dysfunction
and increased platelet aggregation, culminating in early
and accelerated coronary lesions. Most importantly, due
to more extensive and severe coronary atherosclerosis
(more lesions in number and complexity), advanced sys-
tolic and diastolic dysfunction of the left ventricle and
higher rates of silent ischemia and prior history of cardio-
vascular events, all revascularization-related outcomes
in diabetic patients are severely compromised compared
to non-diabetic groups. This occurs independently of re-
vascularization mode: on one hand, CABG is confronted
with bad quality of grafts and accelerated graft occlusion
(especially venous), and with higher perioperative risks
and subsequent mortality; on the other hand, PCI out-
comes are adversely affected by markedly high restenosis
rates in the era of either balloon angioplasty or uncoated
stents. Despite the high incidence of CAD in diabetic pa-
tients and the high revascularization rates, no prospec-
tive, randomized trial, especially designed and powered
for this purpose, has compared contemporary PCI and
bypass surgery techniques. The only comparative infor-
mation available is derived from earlier trials, namely
the BARI diabetic subgroup, where both five-¢ and ten-
year’ survival was significantly reduced in the PCI group
in relation to CABG (65.5 vs 80.6% and 45.5 vs 57.8%
respectively). This has been for years considered to be the
single most robust study result guiding clinical practice,
however it demonstrates important limitations: a) CABG
patients received more complete coronary revascular-
ization than PCI patients (87 vs 76%); b) in the diabetic
subgroup of the BARI registry®, no difference in 7-year
mortality was found; and c) no stenting was available at
the time of BARI, whereas optimal bypass technique,
that is IMA grafting, was widely implemented in the
bypass cohort (81% of patients). Another trial with dia-
betic representation was the AWESOME trial, where ap-
proximately 30% of patients in all 3 groups (randomized

group, physician-directed registry, and patient-choice
registry) suffered from DM and shared high-risk charac-
teristics for bypass surgery?!. Similar mortality up to 36
months was recorded in all groups between CABG- and
PCl-treated patients. Finally, data regarding the diabetic
cohort of the MASS-II trial, where medical therapy was
compared to PCI and CABG, revealed a similar cumula-
tive 5-year survival; medical treatment performed poorer
beyond the first and up to the fifth year of follow-up?.
All in all, a survival benefit has been demonstrated for
CABG, though not consistently, in the few trials with
data on diabetics available to date; no extrapolation to
today’s clinical practice can be attempted, of course.

The results of ongoing trials in the setting of CAD
and DM are eagerly awaited. The SYNTAX trial has a
predefined DM arm, as already mentioned, which will be
further divided according to type of DM, mode of treat-
ment and glycosylated haemoglobin level. The Future
Revascularization Evaluation in Patients With Diabetes
Mellitus: Optimal Management of Multivessel Disease
(FREEDOM) study is a superiority trial aimed in compar-
ing 5-year all-cause mortality rates in 2400 diabetic indi-
viduals with multivessel coronary artery disease (CAD)
who undergo either CABG or PCI with serolimus-eluting
stents (SES)?. Another study especially designed for dia-
betic patients is The Coronary Artery Revascularisation
in Diabetes (CARDia) trial, based in UK and Ireland,
which will enrol around 600 patients with MVD or com-
plex single-vessel disease and assign them to PCI with
SES (plus aspirin, clopidogrel and abciximab) or bypass
surgery with at least one arterial graft and off-pump tech-
nique, if available**. One-year death, MI or stroke will
be the primary endpoint. Finally, the Bypass Angioplasty
Revascularization Investigation 2 Diabetes (BARI 2D)
Trial has completed its randomization process, having re-
cruited 2368 DM type 2 patients with at least one vessel
amenable to revascularization and objective ischemia or
typical angina. Five-year mortality will be assessed and
two major comparisons made: the first between elective
revascularization plus aggressive medical treatment ver-
sus aggressive medical treatment alone; and, the second,
between an insulin-sensitizing and an insulin-providing
strategy?. These trials will probably end the debate re-
garding the optimal revascularization strategy in diabet-
ics, an ever-growing group of patients with particularly
adverse cardiovascular outcomes.

Chronic kidney disease

A patient population afflicted by even more frequent
and severe coronary artery disease than diabetics (and
equally increasing in numbers) are the patients with
chronic kidney disease (CKD). Diabetes Mellitus, along
with other traditional risk factors for CAD, clusters with
specific for the disease conditions, such as subclinical in-
flammation, oxidative stress, malnutrition, and creates an
extremely atherogenic milieu. It is well known that a cre-
atinine clearance rate lower than 60 ml/min/1.73 m? is a
marker of poor prognosis for a number of cardiovascular
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outcomes?. Post-PCI outcomes are heavily affected by
high restenosis rates, which have been significantly im-
proved in the stent-era?’, but have never become equiva-
lent to those of patients with normal renal function. Drug-
eluting stents have proved to be superior to Base Metal
Stents (BMS) in terms of restenosis rates’®? and even
cardiovascular morbidity and mortality®® in patients with
CKD. Contrast-induced nephropathy (CIN) can be a seri-
ous complication in the PCI setting, as pre-existing renal
dysfunction is one of the best predictors of CIN devel-
opment’!; all precautions should be taken in this group
of patients®, and staged procedures preferred®. On the
other hand, CKD is an adverse prognostic factor for ev-
ery cardiac surgical procedure, including bypass surgery,
after which outcomes are markedly worse than in patients
with normal renal function®. When comparing CABG to
PCI in the setting of patients with CKD, randomized, pro-
spective trials are lacking, due to a systematic exclusion
of such patients from major trials in this field. A review
of the literature® identified only retrospective trials and
analyses of registry data; in general, bypass surgery supe-
riority over balloon angioplasty was unequivocally dem-
onstrated®. However, uncoated stenting in a substudy of
the ARTS trial proved equivalent to CABG in terms of
death, MI, or stroke, and inferior only in reintervention
rates’. This has been the only, up to now, randomized,
prospective trial in the CKD-CAD setting. Such prospec-
tive trials that will assess the relative effectiveness of
contemporary bypass techniques with DES in CKD pa-
tients are urgently needed.

Left main coronary artery disease

This constitutes a challenging group of patients, since
unprotected LMD, especially in cases of distal bifurca-
tion, is long known to be associated with worse long-term
outcome compared to CAD patients with other sites of
atherosclerotic lesions in the coronary tree. In this set-
ting, CABG has traditionally been the revascularization
therapy of choice, as the risk of subacute thrombosis with
conventional angioplasty or uncoated stenting is high®®.
However, the introduction of DES has urged research-
ers to investigate whether LMD can now be treated with
a safety profile equivalent to that of CABG and the ad-
ditional advantage of low perioperative risk, important
for patients with comorbidities and ineligibility for by-
pass surgery. Until now, only observational studies are
available. Palmerini et al® retrospectively compared 154
LMD patients that underwent CABG to 157 patients
treated with PCI (94 with DES and the rest with BMS).
Although DES reduced by 25% the rate of all endpoints
(death, M1, target lesion revascularization —TLR) com-
pared to BMS, they still demonstrated a worse event-free
survival than CABG, a result, however, driven by a great-
er rate of reinterventions and not of death or MI. Another
study reported a single-center experience about the out-
comes of DES implantation versus CABG in 50 and 123
LMD patients respectively. Although the PCI group had
more high-risk patients than the CABG group (expressed

as a Parsonnet score of over 15), it had a lower 30-day
MACCE rate (2 vs 17%), while on multivariate analysis
CABG was found to be an independent prognosticator
of MACCE; 6-month and 1-year event-free survival was
similar for the two strategies*. The above data underline
the need for a randomized comparison between DES and
CABG in this setting. In the ongoing SYNTAX trial, as
already mentioned, LMD is one of the inclusion criteria,
whereas the COMparison of Bypass surgery and Angio-
plasTy using sirolimus-eluting stent in patients with un-
protected left main coronary artery disease (COMBAT)
trial*! will only include patients with LMD, approximate-
ly 1730, equally randomized to SES or CABG; other
vessel lesions have to be amenable to both modes, and
prior history of LM-stenting or CABG along with high-
risk features (low ejection fraction and NYHA class III-
IV) cause exclusion from the study. Two-year all-cause
mortality, MI and stroke will be the primary endpoint,
with a projected follow-up of five years. The completion
of these trials will give valuable insights in the optimal
strategy for LMD.

Percutaneous coronary intervention: Which stent to
use?

Drug-eluting stents undoubtedly represent a turning
point in the field of percutaneous coronary interventions,
as they promise to overcome all disadvantages of bare-
metal stents, mainly restenosis, which kept PCI in the
shadow of bypass surgery for years. It cannot be disputed
that DES indeed offer lower restenosis rates than uncoated
stents. Among the most representative trials in this setting
are the following: a) The SIRIUS trial, which examined
the occurrence of target vessel failure (that is the com-
posite endpoint of cardiac death, MI, and target vessel
revascularization -TVR) 270 days after PCI with serolim-
us-eluting stents versus bare-metal stents, and found SES
to offer significantly more protection than BMS (primary
endpoint rates 8.6 vs 21% respectively), also true for
diabetic patients (respective rates 12.2 and 27%)*; and
b) the TAXUS IV trial, where a paclitaxel-eluting stent
(PES) was tested against BMS and was found to offer
lower rates of TVR at 9 months (4.7 vs 12% respectively
for the whole study population and 11.3 vs 24% for the
subgroup of diabetics)*. Furthermore, SES have demon-
strated superiority over BMS in the management of total
coronary occlusions, where their use has been associated
with less binary stenosis, target lesion- and vessel- revas-
cularization, along with fewer MACE*. Similar findings
resulted from the comparison of SES with BMS when
implanted in diseased saphenous vein grafts: while death
and MI rates were equivalent, late lumen loss was greater
by BMS, as was median neointimal volume, measured
with intravascular ultrasound®. However, doubt has re-
cently been cast over the long-term safety of DES, as a
result of potentially higher rates of thrombosis compared
to BMS*7; this could compromise long-term outcomes
of DES, closing the gap with BMS. This was the case with
ERACI 1%, a study that added a DES arm to the ERACI
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II trial of BMS versus CABG (see section “Multivessel
disease”). Although DES was superior to both CABG
and BMS at one-year, this initial advantage decreased
over time up to the 3-year follow-up; moreover, late stent
thrombosis was more frequent with DES. This, however,
was not a randomised trial, but a registry of DES-treated
patients, who generally had more high-risk features than
the historical two arms of ERACI II. The demonstrated
risk of late stent thrombosis in ERACI 1II has not been
consistently supported by other studies (Table 1, where
various stent types are compared in the setting of acute
MI). Another concern is the cost-effectiveness of DES:
immediate post-procedural excess cost versus BMS
ranged between 1600 and 3200 US dollars in a study®,
with a significant long-term reduction, dependent on the
cost per avoided revascularization. All in all, DES have
shown greater efficacy over BMS in restenosis preven-
tion, therefore in the need for repeat revascularization.
However, the risk of excess late thrombosis, although
not confirmed, should continue to be addressed in studies
with longer follow-up periods. If this issue is settled, it
will be easier to assess the real cost-effectiveness of DES,
which in the short term appears very low.

As for the relative efficacy of various types of DES,
study results have shown SES to be superior to PES, in
terms of either MACE rates in normoglycemic individu-
als —the SIRTAX trial-*°, or late lumen loss in diabetics
—the ISAR-DIABETES trial®!. A recent meta-analysis of
16 randomized trials of SES versus PES included 8695

patients and found SES to offer significantly lower rates
of reintervention and stent thrombosis than PES; mortal-
ity was similar, while MI rates tended to be higher with
PES®. Apart from sirolimus and paclitaxel, a novel an-
tiproliferative agent, zotarolimus, has been applied to a
phosphorylcholine polymer-based stent and compared
head-to-head with: a) BMS, in the ENDEAVOR II trial®,
where it reduced rates of clinical and angiographic reste-
nosis for up to 2 years, with similar occurrence of stent
thrombosis; and b) SES, in the ENDEAVOR III trial,
where it was found inferior to it in terms of late lumen
loss, binary restenosis and TLR at 8 months**. A random-
ized trial (PRISON III) comparing zotarolimus-eluting
stents with SES in patients with total coronary occlusions
is currently under way™. It is obvious that in the DES era,
more studies are needed to safely identify the most potent
agent, with the best antiproliferative properties and the
fewer adverse clinical outcomes.

Adequate clinical and angiographic data (Table 1)
have been accumulated in the setting of stent-assisted
PCI in patients suffering from acute myocardial infarc-
tion with ST-segment elevation (primary PCI). Two
large-scale, randomized trials, the SESAMI*® and the
TYPHOONY, both with follow-up angiographic data,
demonstrated superiority of SES over BMS in terms of
MACE and restenosis, while exhibiting no significant
difference in stent thrombosis. These findings were not
supported by a Spanish study, where only trends were
revealed in favour of SES and a remarkably high rate of

Table 1. Comparison of stent types in the setting of primary angioplasty for acute myocardial infarction with ST-elevation

Author/ Nur:fber Type of
s‘?‘_‘f"_!ﬁ“‘_’\ Country Type of study patients | stents used
r1afi8 1z DD VS BIVID I yeadr -
trial MI: 1.1 vs
The Random|zed
Netherlands tial 619 PES vs BMS 1 year 55vs7
Death: 11.9
124 vs 19
e Regisify s05 | SESPES | gyears | Deathenie]
Netherlands BMS
17.9vs 20
255
USA Observatjonal 261 DES vs BMS 1 year HR 0.33
Death: 1.9
10.1*
USA Observatjonal 306 SES vs BMS 6 months Death+Mi+1l
3.2vs 16"
Death: 5 vs
Random|zed MI: 1.7 vs
Spain tial 120 SES vs BMS 1 year Death+MI+1
6.7vs 1

Time of
endpoint Target vessel Stent e
asse’;sme MACE %a""!re ® | romhosis | Other finding
4 TVR 56 vs PEVSPO T angiographlc FU- 2006 (YPHOON) ¥
13.4* for SE
Trend towprds | aarmhn 2006
TLR: $.3vs 7.8 1 sl PES superority (PASSJON) %
in MACE & TLR
Vs Trend ¢f 5 2007
3 superiority of aemen
R TVR: 1vzs T7vs 27 v? é 9vs SESpvs BMSin  (RESEJARCH & T-
vs TVR & composite  RESEARCH) %
endpoint
More lesiops &
vessels + fore
TVR HR 0.19* comple] Kupfefwasser 2007 &
procedurep for
DES
Vs No
thrombpsis Smaler{r- o1
TVR: 13 vs 8.1" hospital moftality ~ Newelf 2006
VR or restefosis for SE
in SHS
3.6
8 Trend towards Trend for fewer . "
R less|TVF for 34vs]l 8 reintervenfons  Diaz dp la Llera 2007
ES for SE

* denotes statistical significance at the <0.05 level. All numbers except sample size and hazard ratio (HR) express percentages %.
MACE: major adverse cardiac events/ SES: serolimus-eluting stents/ BMS: bare-metal stents/ PES: paclitaxel-eluting stents/ TLR: target lesion
revascularization/ TVR: target vessel revascularization/ TVE: target vessel failure/ FU: follow-up/ MI: myocardial infarction.
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stent thrombosis; however, the number of participants
was significantly lower than in the afore-mentioned stud-
ies®. As for PES, the PASSION trial showed only a trend
towards PES superiority over BMS in MACE and TLR,
It has to be pointed out that these studies report short-
term outcomes (maximum 1 year), and the possibility ex-
ists that cases of really late stent thrombosis might have
been lost. The only long-term reports available come
from two related dutch registries, the RESEARCH and
the T-RESEARCH registries®, where 3-year outcomes
after SES, PES or BMS implantation are recorded: only
a trend towards fewer events was found in favour of SES
over BMS, with thrombosis rates being higher in the SES
and PES arms, although not at a statistically significant
level. All above data considered together, suggest that
DES are quite safe and effective in treating coronary le-
sions in stable patients with CAD or in the setting of pri-
mary PCI for STEMI. Fine differences between agents
used in stent coating and the issue of stent thrombosis
remain to be elucidated by trials to come.

Advances in coronary artery bypass surgery

In parallel to the developments in percutaneous coro-
nary interventions, bypass surgery has recently demon-
strated its own advances that challenge the traditional on-
pump coronary bypass surgery (ONCAB) and strengthen
the opposition to drug-eluting stents. Off-pump coronary
bypass surgery (OPCAB) has been around for years, gain-
ing ground over ONCAB in everyday practice. Head-to-
head comparisons of the two techniques have been con-
ducted, either with a prospective design or retrospectively.
Several issues have been resolved, while others need to be
further investigated. Graft patency following OPCAB has
been shown in two meta-analyses of randomized trials to
be compromised in relation to ONCAB, suggesting an in-
creased risk of graft occlusion®*; revascularization was
also found to be less complete with OPCAB®. Regarding
mortality rates, the off-pump technique appears at least
non-inferior to conventional surgery: in a New York data-
base study, OPCAB demonstrated lower in-hospital and
similar 3-year mortality with ONCAB®, confirming an
older finding of better mortality rates in high-risk patients
with multi-vessel disease®. As for the need for reinter-
ventions, it has been found to be higher after OPCAB®,
but not unanimously®’. Quality of life, as perceived by
patients after bypass surgery, seems to be higher in the
OPCAB groups®’*®, while at the same time costs are kept
lower than in conventional surgery®’. Perioperative risk
is lower for OPCAB, with fewer blood transfusions, less
myocardial necrosis, less neurocognitive deficit, and,
perhaps most importantly, better preservation of renal
function, either in patients with pre-existing diabetic ne-
phropathy® or in dialysis patients”. Conclusively, both
surgical techniques seem to offer an excellent outcome to
patients referred for surgical revascularization. Off-pump
surgery has a more favourable perioperative profile and
offers comparable survival with conventional CABG, but
is also characterized by a lower graft patency rate, which

is translated into a more frequent need for repeat revas-
cularization.

Totally endoscopic coronary artery bypass (TECAB)
of the left anterior descending artery (LAD) with thora-
coscopic harvesting of the left internal mammary artery
(LIMA) has been already implemented with success,
with low mortality, perioperative morbidity and satisfac-
tory LIMA patency’!"2. It was initially intended for iso-
lated high-grade stenosis of proximal LAD. In this set-
ting, a meta-analysis comparing TECAB to bare-metal
stenting was performed, demonstrating similar mortal-
ity and MI rates, but less TVR with TECAB; however,
the only trial with DES was excluded from the analysis.
Based on the efficacy of this novel, minimally invasive
surgical technique, integrated coronary revascularization
has been proposed: it combines TECAB to LAD with
DES implantation to the non-LAD lesions. Experience
is growing, even in high-risk groups, such as diabetic
patients™, and sufficient data exist to justify a random-
ized comparison of this integrated approach with tradi-
tional CABG. Still, optimal timing of PCI in relation to
TECAB has to be found and a higher than usual reinter-
vention rate for lesions corrected with stenting needs to
be explained™.

Conclusions

Revascularization procedures in CAD patients who
are truly in need of them (as medical therapy alone is
sometimes as effective) have evolved significantly, mak-
ing comparisons more difficult than they were in the era
of balloon angioplasty without stenting, when bypass sur-
gery was undoubtedly superior to PTCA in all aspects.
The introduction of bare-metal stents closed the gap with
CABG, and the addition of DES strengthened the argu-
ment for PCI. Mortality and recurrent MI rates do not
differ and the higher rate of reinterventions is the cost
a patient has to pay for the fewer periprocedural events
that PCI offers in relation to CABG. Drug-eluting stents
are not superior to BMS at all times, and recommenda-
tions concerning their use have to be followed, since high
health-care costs and longstanding antiplatelet treatment
are drawbacks to their unrestricted use; as for stent throm-
bosis in DES-treated patients, it does not appear now as
menacing as it did before. Ongoing and future randomized
trials, rather than registries or retrospective studies, will
elucidate unresolved issues both in the general CAD pop-
ulation and in high-risk groups, such as diabetic patients.
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