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Abstract

The optimal revascularization strategy for patients with coronary artery disease is influenced by
the continuous improvement in medical therapy and the improved designs of the new generation
of coronary stents allowing them to be increasingly applied in patients with complex coronary
anatomy, including those with left main stem disease. On the other hand, surgical results are also
improved as a result of the increased experience over years and the improvement of myocardial
protection techniques. This will make the comparison of percutaneous coronary interventions
and coronary artery bypass surgery a moving target. In this paper, we reviewed the recent ran-
domized controlled trials and important registries emphasizing the benefits and the results of
each therapy in different patient subsets. A heart team of both cardiologists and cardiac surgeons
is of paramount importance in choosing the optimal revascularization strategy.
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1. Introduction

The optimal revascularization strategy for patients with coronary artery disease (CAD) is influenced by the con-
tinuous improvement in medical therapy including the use of dual antiplatelet therapy and lipid lowering agents.
The improved designs of the new generation of coronary stents along with using drug eluting stents (DES) have
decreased the rate of early stent thrombosis or restenosis allowing them to be increasingly applied in patients
with complex coronary anatomy, including those with left main (LM) stem stenosis or with multivessel disease
(MVD). Percutaneous coronary intervention (PCI) for unprotected left main (LM) with limited additional dis-
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ease has been revised to a class I recommendation in the recent US and European guidelines. Additionally, PCI
may reduce mortality in acute coronary syndromes (ACS) [1] and ameliorate ischemia [2] [3]. However, it ap-
pears to offer no advantage regarding survival or myocardial infarction (MI) over optimal medical treatment
(OMT) in stable, low-risk patients [4]. On the other hand, surgical results are also improved as a result of the in-
creased experience over years and the improvement of myocardial protection techniques. Theoretically, coro-
nary artery bypass grafting (CABG) may ensure better myocardial protection than PCI by bypassing both exist-
ing and future culprit lesions as compared with stenting the culprit coronary stenos alone. CABG confers a mor-
tality reduction over OMT in high-risk patients with both LM or MVD and left ventricular (LV) systolic dys-
function. Emerging evidence suggests that patients with higher atheroma burden, as indicated by older age,
presence of diabetes mellitus (DM) and extensive MVD in combination with LV dysfunction may derive the
greatest benefit from CABG. Whether PCI might be preferred as an initial strategy in stable patients with MVD
and/or LM, disease remains debatable.

2. Individual Data
2.1. Clinical Trials

2.1.1. SYNTAX (Synergy between PCI with Taxus and Cardiac Surgery)

The SYNTAX trial [5] is an 85-centre randomized clinical trial that prospectively screened, consecutive left
main (LM) and/or triple vessel disease (TVD) patients (n = 1800) and randomized them if amenable to equiva-
lent revascularization using either CABG or PCI with DES. The one year follow up results showed that rates of
major adverse cardiac or cerebrovascular events were significantly higher in the PCI group (17.8% vs. 12.4% for
CABG, p = 0.002), in large part because of an increased rate of repeat revascularization (13.5% vs. 5.9%, p <
0.001). The rates of death and myocardial infarction were similar between the two groups; stroke was signifi-
cantly higher with CABG (2.2% vs. 0.6% with PCI, p = 0.003).

In a subgroup analysis of the SYNTAX trial for diabetic patients [6], revascularization with DES resulted in
higher 1 year repeat revascularization for non-diabetic patients (5.7% vs. 11.1%, p = 0.001) and diabetic patients
(6.4% vs. 20.3%, p = 0.001) and consequently higher major adverse cardiac and cerebrovascular event (MACCE)
rate. However, the revascularization method did not impact the death/stroke/myocardial infarction rate for
non-diabetic patients (6.8% CABG vs. 6.8% DES, p = 0.97) or for diabetic patients (10.3% CABG vs. 10.1%
DES, p = 0.96). The only group that showed higher mortality after DES compared to CABG was patients with
highly complex lesions whether they were diabetic (4.1% CABG vs. 13.5% DES, p = 0.04) or non-diabetic
(2.2% CABG vs. 6.1% DES, p = 0.04).

At 3 years [7], MACCE [death, stroke, myocardial infarction (Ml), and repeat revascularization] were ele-
vated in the PCI arm (CABG 20.2% vs. PCI 28.0%, p, 0.001), as well as repeat revascularization (10.7% vs.
19.7%, p, 0.001), and MI (3.6% vs. 7.1%, p¥s, 0.002). Rates of the composite safety endpoint (death/stroke/MI)
and stroke alone were not significantly different between treatment groups. MACCE rates were not significantly
different between arms in the LM subgroup (22.3% vs. 26.8%, p = 0.20) but were higher with PCI in the 3VD
subgroup (18.8% vs. 28.8%, p = 0.001) and diabetic patients (22.9% vs. 37%, p = 0.002). Overall mortality (9.5%
vs. 5.7%, p = 0.02) and cardiac death were significantly increased in 3VD patients treated with PCI (6.2% vs.
2.9%, p = 0.01). In the LM cohort, there was no difference in all-cause or cardiac death rates in CABG- or
PCl-treated patients (all-cause: CABG 8.4% vs. PCI 7.3%, p = 0.64; cardiac death 4.6% vs. 5.7%, p = 0.48).

SYNTAX trial is the first study that looked at the relationship between lesion complexity and the outcome.
Patients with 3VD with SYNTAX scores in the lowest tercile exhibited similar MACCE rates between treatment
arms (CABG 22.2% vs. PCI 25.8%, p = 0.45). In those 3VD patients with intermediate or high SYNTAX scores,
the rate of MACCE was significantly increased in favor of CABG (23 - 32: CABG 16.8% vs. PCI 29.4%, p =
0.003; >33: CABG 17.9% vs. PCI 31.4%, p = 0.004). Myocardial infarction was significantly higher in the PCI
arm of the 3VD intermediate SYNTAX score tercile (3.1 vs. 8.9%, p = 0.01). In 3VD patients with SYNTAX
score > 33, mortality (CABG 4.5% vs. PCI 11.1%, p = 0.03) and MI (1.9% vs. 7.2%, p = 0.02) were signifi-
cantly higher in the PCI arm. MACCE rates were not significantly different in patients with LM disease who had
low or intermediate SYNTAX scores (0 - 22: CABG 23.0% vs. PCI 18.0%, p = 0.33; 23 - 32: CABG 23.4% vs.
PCI 23.4%, p = 0.90). In LM patients with the most complex anatomy (SYNTAX score > 33), MACCE was
significantly increased in PCl-treated patients (CABG 21.2% vs. PCI 37.3%, p = 0.003) as was repeat revascula-
rization (9.2% vs. 27.7%, p = 0.001). It is of note that the distribution of LM patients with concurrent 3VD was
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greatest in the “high” SYNTAX score group in the overall patient population. Additionally, an increased propor-
tion of distal LM lesions were found in the patients with “high” SYNTAX scores compared with patients in the
low and intermediate terciles.

2.1.2. BARI (Bypass Angioplasty Revascularization Investigation)

This trial [8] was conducted from 1989 to 1991 and enrolled 1829 patients, which represented a small proportion
(only 7.3%) of patients who were screened. Symptomatic patients with MVD were randomized to an initial
strategy of PTCA or CABG. Stents and Ilb/llla inhibitors were not utilized. In the subgroup with treated di-
abetes, the CABG assigned group had higher survival than the PCI assigned group (PCl 45.5% vs. CABG
57.8%, p = 0.025). Seven-year survival among patients with three-vessel disease undergoing PCI and CABG (n
= 754) was 79% versus 84% (p = 0.06), respectively, and 85% versus 87% (p = 0.36) when only non-diabetics
(n = 592) were analyzed. In patients with three-vessel disease and reduced LV function (ejection fraction <
50%), seven-year survival was 70% versus 74% (p = 0.6) in all PCI and CABG patients (n = 176), and 82%
versus 73% (p = 0.29) among non-diabetic patients (n = 124). Seven-year survival was 87% versus 84% (p = 0.9)
in all PCI and CABG patients (including diabetics) with two-vessel disease involving the proximal LAD (n =
352), and 78% versus 71% (p = 0.7) in patients with two-vessel disease involving the proximal LAD with re-
duced LV function (n = 72). If only non-diabetic patients with two-vessel disease including the proximal LAD
are analyzed (n = 287), seven-year survival was better in the PCI patients compared with the CABG patients
(93% vs. 86%, p = 0.27), although the difference was not statistically significant. Seven-year survival among
non-diabetic patients with two-vessel disease including the proximal LAD and reduced ventricular function
tended to be greater among patients treated with PCI (90% vs. 67%, p = 0.13), although only 46 such patients
were enrolled in BARI.

The 10-year results of the BARI [9] showed that there was no significant long-term disadvantage regarding
mortality or myocardial infarction associated with an initial strategy of PCI compared with CABG. Among pa-
tients with treated diabetes, CABG conferred long term survival benefit, whereas the 2 initial strategies were
equivalent regarding survival for patients without diabetes. Survival was 71.0% for PCI and 73.5% for CABG (p
= 0.18). At 10 years, the PCI group had substantially higher subsequent revascularization rates than the CABG
group (76.8% vs. 20.3%, p = 0.001), but angina rates for the 2 groups were similar. In the subgroup of patients
with no treated diabetes, survival rates were nearly identical by randomization (PCI 77.0% vs. CABG 77.3%, p
= 0.59). In the subgroup with treated diabetes, the CABG assigned group had higher survival than the PCI as-
signed group (PCI 45.5% vs. CABG 57.8%, p = 0.025).

2.1.3. EAST (Emery Angioplasty Surgery Trial)

This trial included 450 patients. This represented only 7.7% of the patients screened for trial inclusion [10]. The
eight-year mortality in the CABG group was 17.3% versus 27.7% for PCI with a relative risk reduction of 22%.
However, this was not statistically significant because of the relatively small number of patients included in this
study. Furthermore, this trial was conducted in the era of balloon angioplasty and saphenous vein grafting, be-
fore the advent of stents and arterial conduits, both of which are proven advances in their respective therapies.

2.1.4. SOS (Stent or Surgery)

The trial [11] recruited patients from 53 centers in the USA and Canada concluded that the use of coronary
stents reduced the need for a repeat revascularization compared with previous studies such as BARI that used
balloon angioplasty, although the rate remained significantly higher than in patients managed with CABG. Dur-
ing the three-year follow-up period, this trial reported a greater need for repeat revascularization in the stent
group (21%) than in the CABG group (6%) and a survival advantage in the CABG group (hazard ratio, 2.91;
95% CI, 1.29 - 6.53; p = 0.01). Additionally, angina and the use of anti-anginal medications were less common
in the CABG group at one-year follow-up.

2.1.5. ARTS (Arterial Revascularization Therapy Study)

This trial [12] randomly assigned1205 patients with MVD to BMS (n = 600) or CABG (n = 605). The primary
clinical end point was freedom from MACCE at one year; MACCE at five-year follow-up constituted the final
secondary end point. This study demonstrated a nearly 20% absolute reduction in the need for late revasculari-
zation in the stented patients compared with earlier PCI studies. Overall, one-year mortality was not different
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between PCI using one or more bare-metal stents and CABG. However, over the subsequent two years, 16.8%
of the stent group versus 3.5% of the CABG group required further revascularization. Furthermore, complete
revascularization was achieved in 84.1% of patients assigned to surgery and 70.5% of those assigned to PCI.
Incomplete revascularization was associated with a five-fold increase in surgical revascularization at 1 year in
the PCI patients, but not in those initially treated with CABG. Among 208 [13] diabetic patients, mortality was
13.4% in the stent group and 8.3% in the CABG group (p = 0.27; RR, 1.61; 95% CI, 0.71 to 3.63). Overall
freedom from death, stroke, or myocardial infarction was not significantly different between groups (18.2% in
the stent group vs. 14.9% in the surgical group; p = 0.14; RR, 1.22; 95% CI, 0.95 to 1.58). The incidence of re-
peat revascularization was significantly higher in the stent group (30.3%) than in the CABG group (8.8%; p =
0.001; RR, 3.46; 95% CI, 2.61 to 4.60). The composite event-free survival rate was 58.3% in the stent group and
78.2% in the CABG group (p = 0.0001; RR, 1.91; 95% ClI, 1.60 to 2.28).

Diabetes mellitus was present in 112 patients in the ARTS-I BMS arm and in 96 patients in the ARTS-I
CABG arm. Between February 2003 and November 2003, 607 patients, of whom 159 were diabetic, were
treated with DES at 45 participating centers in the ARTS-II trial [14]. At 3 years, among non-diabetic patients,
the incidence of the primary composite of death, CVA, MlI, and repeat revascularization (MACCE), was signifi-
cantly lower in ARTS-II than in ARTS-I PCI (adjusted odds ratio [OR]: 0.41; 95% confidence interval [CI]:
0.26 to 0.64) and similar to ARTS-I CABG. The ARTS-II patients were at significantly lower risk for death,
CVA, and Ml as compared with both the ARTS-1 PCI (adjusted OR: 0.55; 95% CI: 0.34 to 0.91) and ARTS-I
CABG patients (adjusted OR: 0.56; 95% CI: 0.35 to 0.92). Among diabetic patients, the incidence of MACCE
in ARTS-II was similar to that of both PCI and CABG in ARTS-I. Conversely, the incidence of death, CVA,
and MI was significantly lower in ARTS-II than in ARTS-I PCI (adjusted OR: 0.67; 95% CI: 0.27 to 1.65) and
was similar to that of ARTS-1 CABG. As expected, the MACCE rate was higher among diabetic patients re-
ceiving insulin therapy than among patients not receiving insulin treatment. There was 23.6% difference in
MACCE rates between the insulin-treated and noninsulin-treated diabetic patients in the CABG arm. However,
there were only 16 insulin-treated diabetic patients in the ARTS-11 CABG arm, a number that precludes any de-
finitive statement about a difference in the relative treatment effect among insulin-treated diabetic patients. After
adjustment for independent predictors, diabetes proved to be the strongest pre-procedural predictor of MACCE
in the ARTS-II trial (OR: 1.76; 95% CI: 1.13 to 2.74, p = 0.012). Remarkably, the incidence of stent thrombosis
(definite, probable, or possible) at 3 years was similar for the ARTS-1I diabetic and non diabetic patients (6.9%
[11 of 159] vs. 6.3% [28 of 448], respectively; p = 0.85).

2.1.6. CARDia (Coronary Artery Revascularization in Diabetes)
This trial [15] randomized 510 diabetic patients with multivessel or complex single-vessel coronary disease
from 24 centers to PCI plus stenting (and routine abciximab) or CABG.

Bare-metal stents were used initially, but a switch to DES was made when these became available. At 1 year
of follow-up, the composite rate of death, MI, and stroke was not different between the two groups. (10.5% in
the CABG group and 13.0% in the PCI group, HR = 1.25, p = 0.39). All-cause mortality rates were also similar
(3.2% for CABG and 3.2% for PCI). The rates of death, MI, stroke, or repeat revascularization were 11.3% and
19.3% (HR: 1.77, 95% CI: 1.11 to 2.82; p = 0.02), respectively. When the patients who underwent CABG were
compared with the subset of patients who received drug-eluting stents (69% of patients), the primary outcome
rates were 12.4% and 11.6% (HR: 0.93, 95% CI: 0.51 to 1.71; p = 0.82), respectively.

2.1.7. ERACI II

In this trial [16], a total of 450 patients with multi-vessel disease were randomly assigned to undergo either PCI
(n = 225); or CABG (n = 225). Clinical follow-up during five years was obtained in 92% of the total population
after hospital discharge. The primary end point of the study was to compare freedom from MACCE at 30 days, 1
year, 3 years, and 5 years of follow-up. At five years of follow-up, patients initially treated with PCI had similar
survival and freedom from non-fatal acute myocardial infarction than those initially treated with CABG (92.8%
vs. 88.4% and 97.3% vs. 94% respectively, p = 0.16). Freedom from repeat revascularization procedures
(PCI/CABG) was significantly lower with PCI compared with CABG (71.5% vs. 92.4%, p = 0.0002). Freedom
from MACE was also significantly lower with PCI compared with CABG (65.3% vs. 76.4%; p = 0.013). At five
years similar numbers of patients randomized to each revascularization procedure were asymptomatic or with

class | angina.
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2.1.8. AWESOME Trial (Angina with Extremely Serious Operative Mortality Evaluation)

Patients from 16 Veterans Affairs Medical Centers were screened to identify myocardial ischemia refractory to
medical management and the presence of one or more risk factors for adverse outcome with CABG, including
prior open-heart surgery, age more than or equal to 70 years, left ventricular ejection fraction less than or equal
to 35%, myocardial infarction within seven days or intra-aortic balloon pump required. Clinically eligible pa-
tients (n = 2431) underwent coronary angiography; 781 were angiographically acceptable; 454 (58% of eligible)
patients consented to random assignment between CABG (n = 232) and PCI (n = 222). The 30-day survivals for
CABG and PCI were 95% and 97%, respectively. Survival rates for CABG and PCI were 90% versus 94% at six
months and 79% versus 80% at 36 months (p = 0.46) [17].

2.1.9. FREEDOM Trial

This trial [18] enrolled 1900 diabetic patients with multivessel coronary artery disease at 140 international cen-
ters. The patients were randomized to either PCI with DES or CABG. The patients were followed for a mini-
mum of 2 years (median among survivors, 3.8 years). All patients were prescribed currently recommended
medical therapies for the control of low-density lipoprotein cholesterol, systolic blood pressure, and glycated
hemoglobin. The primary outcome measure was a composite of death from any cause, nonfatalmyocardial in-
farction, or nonfatal stroke. At 2 years, there was no difference in the primary outcomes between the two groups.
However, at 5 years, the primary outcome occurred more frequently in the PCI group (26.6%) compared to the
CABG group (18.7%), (p = 0.005). The benefit of CABG was driven by differences in rates of both myocardial
infarction (13.9% in PCI vs. 6% in CABG, p < 0.001) and death from any cause (16.3% in PCI vs. 10.9% in
CABG, p = 0.049). Stroke was more frequent in the CABG group (2.4% in PClI vs. 5.2% in CABG, p = 0.03).

2.1.10. PRECOMBAT-2 Trial (Premier of Randomized Comparison of Bypass Surgery versus
Angioplasty Using Sirolimus-Eluting Stent in Patients with Left Main Coronary Artery
Disease)

This trial [19] looked at the 18-month incidence rates of MACCE, including death, MI, stroke, or ische-

mia-driven target vessel revascularization (TVR) in 334 consecutive patients who received everolimus-eluting

stents (EES) for unprotected left main coronary artery stenosis between 2009 and 2010. These results were
compared with those of a randomized study comparing patients who received sirolimus-eluting stents (SES) (h =

327) or coronary artery bypass grafts (CABG) (n = 272). EES (8.9%) showed a comparable incidence of

MACCE as SES (10.8%; adjusted hazard ratio [aHR] of EES: 0.84; 95% confidence interval [CI]: 0.51 to 1.40;

p = 0.51) and CABG (6.7%, aHR of EES: 1.40; 95% CI: 0.78 to 2.54; p = 0.26). The composite incidence of

death, MI, or stroke also did not differ among patients receiving EES (3.3%), SES (3.7%; aHR of EES: 0.63;

95% CI: 0.27 to 1.47; p = 0.29), and CABG (4.8%; aHR of EES: 0.67; 95% CI: 0.29 to 1.54; p = 0.34). Howev-

er, the incidence of ischemia-driven TVR in the EES group (6.5%) was higher than in the CABG group (2.6%,

aHR of EES: 2.77; 95% CI: 1.17 to 6.58; p = 0.02), but comparable to SES (8.2%, aHR of EES: 1.14; 95% CI:

0.64 to 2.06; p = 0.65). Angiographic restenosis rates were similar in the SES and EES groups (13.8% vs. 9.2%,

p = 0.16).

2.1.11. ULM (Unprotected Left Main)

This trial [20] randomized 201 patients with ULM disease to undergo DES (n = 100) or CABG using predomi-
nantly arterial grafts (n = 101). The primary clinical end point was non-inferiority in freedom from MACCE,
such as cardiac death, myocardial infarction, and the need for target vessel revascularization within 12 months.
The combined primary end point was reached in 13.9% of patients after surgery, as opposed to 19.0% after PCI
(p = 0.19 for non-inferiority). The combined rates for death and myocardial infarction were comparable (surgery
7.9% vs. stenting, 5.0%; non-inferiority p = 0.001), but stenting was inferior to surgery for repeat revasculariza-
tion (5.9% vs. 14.0%; non-inferiority p = 0.35). Perioperative complications including 2 strokes were higher af-
ter surgery (4% vs. 30%; p = 0.001). Freedom from angina was similar between groups (p = 0.33).

2.2. Registries

2.2.1. Northern New England Registries
A recent study compared long-term survival of patients with MVD treated with CABG or PCI [21]. From
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Northern New England registries of consecutive coronary revascularisations, the authors identified 10, 198
CABG and 4295 PCI patients with MVD who may have been eligible for either CABG or PCI between 1994
and 2001. CABG patients were older, had multiplecomorbidities, more triple-vessel disease, and lower ejection
fractions, but were more completely revascularized [21]. Adjusted long-term survival for patients with triple
vessel disease was superior following CABG (hazard ratio for mortality 0.60; p < 0.01), but not for patients with
double-vessel disease (hazard ratio, 0.98; p = 0.77). The survival advantage of CABG for patients with
triple-vessel disease was present in all patient populations, including diabetics and the elderly, and this is con-
sistent with recent outcomes.

2.2.2. New York’s Cardiac Registries

This registry [22] included almost 60,000 “real world” patients from New York’s cardiac registries, including
37,212 patients with MVD disease who underwent CABG and 22,102 patients with MVD disease who under-
went PCI from January 1, 1997, to December 31, 2000, adjusted data demonstrated a marked survival advantage
for CABG patients over those who received PCI for double and triple-vessel disease and proximal LAD stenos
is. It was shown that the risk-adjusted survival rates were significantly higher amongst patients who underwent
CABG than amongst those who underwent PCI in all of the anatomical subgroups studied. Moreover, the
three-year rates of revascularisation were considerably higher in the PCI group than in the CABG group (7.8%
vs. 0.3% for subsequent CABG and 27.3% vs. 4.6% for subsequent PCI). The observed (unadjusted) in-hospital
mortality rate among the patients in the CABG group was significantly higher than the rate among patients who
received a stent (1.75 percent [650 deaths] vs. 0.68 percent [150 deaths], p < 0.001). The respective adjusted
hazard ratios ranged from 0.76 (p = 0.02) for patients with two-vessel disease and involvement of the
non-proximal LAD artery to 0.64 (p < 0.001) for patients with three-vessel disease and involvement of the
proximal LAD artery. Significant risk factors in the statistical models included a lower ejection fraction; the
presence of diabetes, congestive heart failure, chronic obstructive pulmonary disease, carotid-artery disease,
aorto-iliac disease, shock, renal failure, femoral or popliteal disease, and stroke; advanced age; and male sex.
After adjustment for the severity of illness before revascularization, CABG was associated with a significantly
higher likelihood of survival in all anatomical groups.

2.2.3. Intermountain Heart Registry

A total of 6369 patients (CABG 4581; PCI-S 1788) were included in this registry [23] whom they had 5 years of
follow-up, and had at least 2-vessel disease. Age averaged 66 + 10.9 years, 76% were male, and 26% were di-
abetic. Multivariate risk favored CABG over PCI-S for both death (hazard ratio 0.85; p = 0.001) and major ad-
verse cardiovascular events (hazard ratio 0.51; p = 0.0001). A similar advantage with CABG was also found in
most substrata, including diabetes. The only subgroups in which the survival advantage trended toward PCI-S
were those with a previous history of coronary revascularization (either previous CABG or PCI). CABG patients
also experienced fewer repeat revascularizations (CABG or PCI) and MI and 41% fewer events for the compo-
site end point of MACE.

2.2.4. CREDO-Kyoto PCI/CABG Registry

This registry [24] enrolled 1005 patients with ULMCAD of 15,939 patients with first coronary revascularization
enrolled in the CREDO-Kyoto PCI/CABG Registry Cohort-2. Cumulative 3-year incidence of a composite of
death/myocardial infarction (Ml)/stroke was significantly higher in the PCI group than in the CABG group
(22.7% vs. 14.8%, p = 0.0006, log-rank test). However, the adjusted outcome was not different between the PCI
and CABG groups (hazard ratio [HR] 1.30, 95% confidence interval [CI] 0.79 to 2.15, p = 0.30). Stratified
analysis using the SYNTAX score demonstrated that risk for a composite of death/Ml/stroke was not different
between the 2 treatment groups in patients with low (<23) and intermediate (23 to 33) SYNTAX scores (ad-
justed HR 1.70, 95% CI 0.77 to 3.76, p = 0.19; adjusted HR 0.86, 95% CI 0.37 to 1.99, p = 0.72, respectively),
whereas in patients with a high SYNTAX score (>33), it was significantly higher after PCI than after CABG
(adjusted HR 2.61, 95% CI 1.32 to 5.16, p = 0.006). In conclusion, risk of PCI for serious adverse events
seemed to be comparable to that after CABG in patients with ULMCAD with a low or intermediate SYNTAX
score, whereas PCI compared with CABG was associated with a higher risk for serious adverse events in pa-

tients with a high SYNTAX score.
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2.2.5. The DELTA Registry

A total 2775 patients were included in this registry [25]: 1874 were treated with PCI versus 901 with CABG.
Atl, 295 (interquartile range: 928 to 1713) days, there were no differences, at the adjusted analysis, in the pri-
mary composite endpoint of death, cerebrovascular accidents, and myocardial infarction (MI) (adjusted hazard
ratio [HR]: 1.11; 95% confidence interval [CI]: 0.85 to 1.42; p = 0.47), mortality (adjusted HR: 1.16; 95% ClI:
0.87 to 1.55; p = 0.32), or composite endpoint of death and MI (adjusted HR: 1.25; 95% CI: 0.95 to 1.64; p =
0.11). An advantage of CABG over PCI was observed in the composite secondary endpoint of MACCE (ad-
justed HR: 1.64; 95% CI: 1.33 to 2.03; p = 0.0001), driven exclusively by the higher incidence of target vessel
revascularization with PCI.

At Cox regression multivariable analysis, age (1.03; 95% CI: 1.00 to 1.04; p = 0.009), Euro SCORE (1.06;
95% CI: 1.01 to 1.10; p = 0.02), SYNTAX score (1.02; 95% CI: 1.01 to 1.03; p = 0.0001), emergency proce-
dures (0.68; 95% CI: 0.48 to 0.95; p = 0.02), and need for intra-aortic balloon pump (IABP) (1.85, 95% ClI: 1.27
to 2.68; p = 0.001) were found to be predictors of the composite primary endpoint of death, MI, and CVA Pre-
dictors of death were age (1.03; 95% CI: 1.01 to 1.05; p = 0.001), LVEF (0.98, 95% CI: 0.97 to 0.99; p = 0.02),
SYNTAX score (1.03, 95% CI: 1.02 to 1.04; p = 0.0001), presentation with acute MI (1.62; 95% CI: 1.03 to
2.53; p = 0.04), and the need for IABP support (2.0; 95% CI: 1.35 to 2.97; p = 0.001). Predictors of MACCE
were PCI (1.38; 95% CI: 1.01 to 1.89; p = 0.046), Euro SCORE (1.05; 95% CI: 1.02 to 1.09; p = 0.005),
SYNTAX score (1.01; 95% CI: 1.01 to 1.02; p = 0.0001), need for IABP support (2.06; 95% ClI: 1.52 to 2.79; p
=0.0001), and distal ULMCA disease (1.34; 95% CI: 1.04 to 1.72; p = 0.02).

2.2.6. The LE MANS (Left Main Coronary Artery Stenting) Registry

This multicenter prospective registry [26] included 252 patients after ULMCA stenting enrolled between March
1997 and February 2008. Non-ST-segment elevation acute coronary syndrome was diagnosed in 58% of patients;
ST segment elevation myocardial infarction cases were excluded. Drug-eluting stents were implanted in 36.2%
of patients. MACCE occurred in 12 (4.8%) patients during the 30-day period, which included 4 (1.5%) deaths.
After 12 months there were 17 (12.1%) angiographically confirmed cases of restenosis. During long-term fol-
low-up (1 to 11 years, mean 3.8 years) there were 64 (25.4%) MACCE and 35 (13.9%) deaths. The 5- and
10-year survival rates were 78.1% and 68.9%, respectively. Despite differences in demographical and clinical
data in favor of BMS patients, unmatched analysis showed a significantly lower MACCE rate in DES patients
(25.9% vs. 14.9%, p = 0.039). This difference was strengthened after propensity score matching. The DES lo-
wered both mortality and MACCE for distal ULMCA lesions when compared with BMS. Ejection fraction < 50%
was the only independent risk factor influencing long-term survival.

There was significantly better long-term survival in patients with isolated LM or LM with 1- and 2-vessel
disease when compared with LM with 3-vessel disease (Cox p = 0.02, p = 0.005, p = 0.008, respectively). The
univariate predictors of death were: age > 60 years (p = 0.03, OR: 2.48, 95% CI: 1.03 to 5.95), LVEF < 50% (p
=0.01, OR: 3.25, 95% CI: 1.45 to 7.27) and Euro SCORE on admission > 9 (p = 0.04, OR: 2.48, 95% CI: 1.1 to
4.56). The Cox multivariate analysis for independent risk factors showed that LVEF < 50% decreased survival
rate, whereas DES implantation decreased and stent diameter < 3.8 mm increased the risk of MACCE.

Comparison of the patient subsets with stenosis of distal (n = 149) versus proximal and/or medial LM showed
no significant differences among demographical, clinical, and procedural data among those groups except a
higher number of implanted DES (45.6% vs. 24.3%, p = 0.001), a higher number of diseased vessels (2.2 £ 0.8
vs. 1.8 £ 1, p = 0.0002), and more lesions (1.6 + 1 vs. 1.1 £ 0.9, p = 0.0006) in patients with distal LM disease.
Kaplan-Meier analysis showed no difference in survival and MACCE-free survival among these subsets.

2.3. Meta-Analyses and Systematic Reviews

2.3.1. Multivessel Disease

Results of meta-analyses and systematic reviews are consistent in some lesions and some patient populations
and inconsistent in others. These results depend on the date of the publication and the studies included in that era.
A meta-analysis of 24,268 patients with MVD [27] who underwent DES-PCI (n = 13,540) and CABG (n =
10,728) from nine observational nonrandomized studies showed that DES and CABG were comparable in terms
of composite occurrence of death, acute myocardial infarction and cerebrovascular accidents (HR = 0.94; 95%
Cl =0.72 - 1.22; p = 0.66). However, there was a significantly higher risk of repeat revascularization in the DES
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group (HR = 4.06; 95% CI = 2.64 - 6.24; p < 0.001). Overall major adverse cardiac and cerebrovascular events
rate in the DES-PCI was higher compared to the CABG group (HR = 1.86; 95% CI = 1.36 - 2.54; p < 0.001).

A systematic review of 23 clinical trials that included almost 10,000 patients [28] showed that difference in
survival after PCl or CABG was less than 1% over 10 years of follow-up. Survival did not differ between PCI
and CABG for patients with diabetes in the 6 trials that reported on this subgroup. Procedure-related strokes
were more common after CABG than after PCI (1.2% vs. 0.6%; risk difference, 0.6%; p = 0.002). Angina relief
was greater after CABG than after PCI, with risk differences ranging from 5% to 8% at 1 to 5 years (p = 0.001).
The absolute rates of angina relief at 5 years were 79% after PCI and 84% after CABG. Repeated revasculariza-
tion was more common after PCI than after CABG (risk difference, 24% at 1 year and 33% at 5 years; p =
0.001); the absolute rates at 5 years were 46.1% after balloon angioplasty, 40.1% after PCI with stents, and 9.8%
after CABG. It should be noted that only about one third of patients had true triple-vessel disease, most patients
had an ejection fraction of more than 50%, there were no patients with left main stem stenos is, and only about
40% of patients had proximal LAD disease. Thus the vast majority of these patients had single-vessel or double
vessel disease and normal left ventricular function, a population in whom it had already been clearly established
that there was no prognostic benefit to be gained from CABG.

Another systematic review [29] that included only Trials with multivessel or single-vessel (proximal LAD)
disease showed that for patients with MVD, risk of death was lower in the CABG-treated patients at five years
(RD 2.3%, CI 0.29% to 4.3%, p = 0.025) and at eight years (RD 3.4%, Cl 0.32% to 6.4%, p = 0.03). Similarly,
CABG lowered cardiac death at year 5 (RD 2.4%, CI 0.44% to 4.3%, p = 0.016). For those with single-vessel
proximal LAD disease, the risk of death was lower in CABG-treated patients at year 5 (RD 5.6%, CI 0.19% to
11%, p = 0.042), but there was no statistically significant difference in all-cause mortality at year 3.

The effect of Diabetic status and age were illustrated in a meta-analysis [30] that included 10 trials with data
on 7812 patients. PCI was done with balloon angioplasty in six trials and with bare-metal stents in four trials.
Over a median follow-up of 5-9 years (IQR 5.0 - 10.0), 575 (15%) of 3889 patients assigned to CABG died
compared with 628 (16%) of 3923 patients assigned to PCI (hazard ratio [HR] 0-91, 95% CI 0.82 - 1.02; p =
0.12). In patients with diabetes (CABG, n = 615; PCI, n = 618), mortality was substantially lower in the CABG
group than in the PCI group (HR 0.70, 0.56 - 0.87); however, mortality was similar between groups in patients
without diabetes (HR 0.98, 0.86 - 1.12; p = 0.014 for interaction). Patient age modified the effect of treatment on
mortality, with hazard ratios of 1.25 (0.94 - 1.66) in patients younger than 55 years, 0.90 (0.75 - 1.09) inpatients
aged 55 - 64 years, and 0.82 (0.70 - 0.97) in patients 65 years and older (p = 0.002 for interaction). Treatment
effect was not modified by the number of diseased vessels or other baseline characteristics.

A recent meta-analysis of 6 randomized trials [31] enrolling a total of 6055 patients, with a weighted average
follow-up of 4.1 years showed that there was a significant reduction in total mortality with CABG compared
with PCI (RR = 0.73 [95% CI, 0.62 - 0.86]) (p < 0.001). There were also significant reductions in myocardial
infarction (RR = 0.58 [95% CI, 0.48 - 0.72]) (p < 0.001) and repeat revascularization (RR = 0.29 [95% ClI, 0.21
- 0.41]) (p < 0.001) with CABG. There was a trend toward excess strokes with CABG (RR = 1.36 [95% CI, 0.99
- 1.86]), but this was not statistically significant (p = 0.06). The absolute risk increase in stroke was small com-
pared with the absolute risk reduction in mortality and MI, as demonstrated by the numbers needed to treat. For
reduction in total mortality, there was no heterogeneity between trials that were limited to and not limited to pa-
tients with diabetes or whether stents were drug eluting or not.

2.3.2. Unprotected LM Disease

Clinical outcomes for unprotected left main coronary artery (ULMCA) disease between coronary artery bypass
grafting (CABG) and drug-eluting stents (DESs) remain controversial. The proximal location of the left main
coronary artery and its relatively large diameter make it, in theory, an attractive target for stenting. However, in
reality, several anatomic features severely diminish the likelihood of a successful long-term outcome with PCI.
Up to 90% of left main stemstenoses extend from the distal left main stem branch into the proximal left anterior
descending and/or circumflex coronary arteries and such bifurcating lesions are at notoriously high risk of res-
tenosis after stenting [32] [33]. Furthermore, up to 80% of patients with left main stem disease also have mul-
ti-vessel coronary artery disease, where coronary revascularisation with CABG already offers a survival advan-
tage [34]. Approximately 15% - 20% of percutaneous coronary interventions are performed to treat bifurcation
lesions [35] [36]. Thus, despite recent advances in interventional cardiology and the introduction of DES, stent-
ing of bifurcation lesions remains technically challenging, with lower procedural success rates and worse clini-



T. B. Albacker et al.

cal outcomes than non-bifurcation lesions, whereas CABG is equally effective in dealing with bifurcation and
non-bifurcation lesions alike [37].

A meta-analysis of twelve clinical studies (3 randomized trials and 9 observational studies) [38] with 5079
patients compared the safety and efficacy of percutaneous coronary intervention (PCI) using DESs with CABG
in patients with ULMCA disease. End points of this meta-analysis were mortality; composite of death, myocar-
dial infarction (M), or stroke; and target vessel revascularization at 1-year follow up. At 1-year follow-up, there
were trends toward lower risk of death (odds ratio [OR] 0.68, 95% confidence interval [CI] 0.45 to 1.02) and the
composite end point of death, Ml, or stroke (OR 0.70, 95% CI 0.49 to 1.00) in the DES group compared to the
CABG group. However, target vessel revascularization was significantly higher in the DES group compared to
the CABG group (OR 3.52, 95% CI 2.72 to 4.56).

Pooled effects showed no significant difference in the incidence of death at 1 year (OR 0.68, 95% CI 0.45 to
1.02). The number needed to treat to prevent 1 death with DES was 50. None of the studies influenced the re-
sults to an extent that the conclusion would have changes: sensitivity analysis of risk of death after exclusion of
1 study at a time yielded effect sizes similar in magnitude and direction to overall estimates. Risk for composite
end point of death, MI, or stroke was lower in the DES group (6.12%) compared to the CABG group (9.39%)
with marginal statistical significance (OR 0.70, 95% CI 0.49 to 1.00). Thirty-three patients were needed to treat
with DESs to avoid composite endpoint of death, MI, or stroke. There was evidence of moderate statistical he-
terogeneity among included studies. In stratified analysis of SYNTAX LMCA [39] and PRECOMBAT [40] tri-
als by burden of coronary artery diseases,1-year rates of composite end point of death, MlI, or stroke were not
different with DESs compared to those for CABG for isolated LMCA disease (OR 0.23, 95% CI 0.03 to 2.00),
LMCA with 1-vessel disease (OR 0.53, 95% CI 0.14 to 2.02), LMCA with 2-vessel disease (OR 0.99, 95% ClI
0.45 to 2.17), and LMCA with 3-vessel disease (OR 0.80, 95% CI 0.41 to 1.55). Similarly, stratified analysis of
rates of target vessel revascularization by disease burden demonstrated a similar risk with DESs compared to
CABG for isolated LMCA disease (OR 0.89, 95% CI 0.21 to 3.76), LMCA with 1-vessel disease (OR 0.61, 95%
Cl 0.14 to 2.59), and LMCA with 2-vessel disease (OR 1.80, 95% CI 0.89 to 3.64), but a significantly higher
risk with DESs in patients with LMCA with 3-vessel disease (OR 2.98, 95% CI 1.42 to 6.27).

Another meta-analysis [41] compared the safety and efficacy of DESs to coronary artery bypass grafting
(CABG) in real-world patients with unprotected left main coronary artery. It included 25 observational studies
representing 7230 patients from January 2000 through May 2012. Data were grouped according to follow-up
times of <2, <3, and >3 years. No differences were detected between CABG and DES in overall mortality (<2
years, adjusted risk ratio [RR], 0.83, 95% confidence interval [CI] 0.53 to 1.28; <3 years, adjusted RR 0.60, 95%
Cl 0.20 to 1.66; >3 years, adjusted RR 0.58, 95% CI 0.29 to 1.17) or in MACCE (<2 years, adjusted RR 1.22,
95% CI 0.86 to 1.73; <3 years, adjusted RR 1.70, 95% CI 1.35 to 2.15; >3 years, adjusted RR1.23, 95% CI 0.87
to 1.73). Compared to DESs, CABG showed a significant decrease in target vessel revascularization (<2 years,
adjusted RR 3.72, 95% CI 2.50 to 5.52; <3 years, adjusted RR 3.92, 95% CI 2.54 to 6.04; >3 years, adjusted RR
3.45,95% CI 2.14 to 5.57).

The same findings were also shown by another meta-analysis by Capodanno et al. [42] that included 1611 pa-
tients from 4 randomized clinical trials. PCI was associated with a non-significantly higher 1-year rate of
MACCE compared with CABG (14.5% vs. 11.8%; odds ratio [OR]: 1.28; 95% confidence interval [CI]: 0.95 to
1.72; p = 0.11), driven by increased TVR (11.4% vs. 5.4%; OR: 2.25; 95% CI: 1.54 to 3.29; p = 0.001). Con-
versely, stroke occurred less frequently with PCI (0.1% vs. 1.7%; OR: 0.15; 95% CI: 0.03 to 0.67; p = 0.013).
There were no significant differences in death (3.0% vs. 4.1%; OR: 0.74; 95% ClI: 0.43 to 1.29; p = 0.29) or Ml
(2.8% vs. 2.9%; OR: 0.98; 95% CI: 0.54 to 1.78; p = 0.95).

2.3.3. Diabetes Mellitus

A meta-analysis of 4 trials [29] reporting outcomes in diabetic patients reported that at 4 years, CABG was fa-
vored over PTCA for preventing all-cause death (RD 8.6%, Cl 2.2% to 15%, p = 0.01), but after 6.5 years,
CABG was no longer significantly favored (RD 3.9%, Cl 17% to 25%, p = 0.71). For non-diabetic patients,
there was no significant difference in survival at 4 or 6.5 years.

The same findings were shown by another meta-analysis of 14 (4 randomized and 10 non-randomized) trials
[43] with a total of 7072 patients. Up to 5 years follow-up, CABG was associated with a reduction in mortality
(7.3% vs 10.4%, OR [95% CI] = 0.65 [0.55 - 0.77], p < 0.0001; phet = 0.00001), with similar results in both
RCTs (OR [95% CI] = 0.64 [0.50 - 0.82], p = 0.0005) and NRCTs (OR [95% CI] = 0.75 [0.6 - 0.94)], p = 0.01)
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(p = 0.93). A significant relationship was observed between risk profile and benefits in mortality with CABG (p
< 0.001). CABG reduced target vessel revascularization (TVR; 5.2% vs. 15.7%, OR [95% CI] = 0.30 [0.25 -
0.36], p < 0.00001, p = 0.02), with a relationship between risk profile and the benefits from CABG as compared
to DES (p < 0.0001). CABG was associated with a lower rate of MACCE (14.9% vs. 22.9%, OR [95% CI] =
0.59 [0.51 - 0.67], p < 0.00001, p < 0.00001) but higher risk of CVA (3.6% vs. 1.4%, OR [95% CI] = 2.34 [1.63
- 3.35], p < 0.00001, p = 0.71).

Another study of 7159 consecutive patients with diabetes [44] who underwent coronary revascularization in
northern New England during 1992 to 1996, showed similar findings. Patients with diabetes treated with PCI
had significantly greater mortality relative to those undergoing CABG (HR 5 1.49; CI 95%: 1.02 to 2.17; p =
0.037). Mortality risk tended to increase more among 1251 patients with 3VD (HR 5 2.02; ClI 95%: 1.04 to 3.91;
p = 0.038) than among 1515 patients with 2VD (HR 5 1.33; Cl 95%: 0.84 to 2.1; p = 0.21).

2.3.4.Age

Pooled analysis of 4 stent trials [45] (ARTS [Arterial Revascularization Therapies Study], ERACI 1l [second
Argentine randomized trial of percutaneous transluminal coronary angioplasty versus coronary artery bypass
surgery in multivessel disease], MASS Il [Second Medicine, Angioplasty, or Surgery Study], and SoS [Stent or
Surgery] showed that older patients had more procedural complications, especially stroke. Long-term survival
after PCI or CABG did not differ significantly among patient solder than 65 years of age compared with young-
er patients, but very few patients older than 75 years of age were enrolled.

2.3.5. High Risk Patients

In New York Registry [22], the unadjusted survival estimates favored PCI and adjusted survival estimates fa-
vored CABG for patients with two-vessel disease without LAD-artery involvement. This can be explained by
the fact that the prevalences of several important risk factors were much higher in the CABG group than in the
stenting group (e.g., 3.4 percent vs. 2.2 percent for renal failure, 16.4 percent vs. 5.9 percent for chronic obstruc-
tive pulmonary disease, and 12.3 percent vs. 7.0 percent for congestive heart failure). When the subgroup of pa-
tients with diabetes was analyzed, the adjusted hazard ratios were lower after CABG than after stenting in all
anatomical subgroups except patients who had three-vessel disease with involvement of the proximal LAD ar-
tery (0.69; 95 percent confidence interval, 0.55 to 0.86). For patients with a left ventricular ejection fraction be-
low40 percent, the hazard ratios were significantly in favor of CABG, as compared with stenting, for patients
with three-vessel disease and patients with two-vessel disease with involvement of the proximal LAD artery, but
the hazard ratios were not significant for the other patients with two-vessel disease. For patients with no left
ventricular dysfunction (as defined by an ejection fraction of at least 40 percent), CABG was associated with
significantly lower adjusted hazard ratios in all anatomical groups.

In propensity analysis of long term survival of patients with high risk features [46], there were 2319 patients
(265 PCI, 2054 CABG) with diabetes. Among the 1504 non-insulin-treated diabetics, there were 270 deaths
(18%), and PCI was associated with an increased risk (21% versus 17%; adjusted hazard ratio, 1.7; 95% ClI, 1.2
to 2.5; p = 0.008). Among the 815 insulin-treated diabetics, there were 198 deaths (24%), and PCI again was
associated with an increased risk of death (31% versus 23%; adjusted hazard ratio, 2.6; 95% CI, 1.7t0 3.9; p =
0.0001). Among 627 patients with an ejection fraction < 30%, there were 183 deaths (29%). The 5-year death
rate tended to be higher for PCI (37% versus 28%; adjusted hazard ratio, 1.6; 95% CI, 0.9 to 2.7; p = 0.09).

2.3.6. Guidelines and Appropriateness Revascularization Criteria

The 2010 ESC guidelines for myocardial revascularization [47] provide a class | recommendation: a) for prog-
nosis in patients with hemodynamically significant disease and LM involvement, single remaining patent vessel,
proximal LAD disease, MVD and reduced EF and also for patients exhibiting a large ischemic territory; b) for
symptoms despite OMT in patients with limiting angina or its equivalents (class 1) and those with heart failure
and ischemia or viability (class Ila). For MVD, the European guidelines recommend PCI for patients with 2-VD
without or with proximal LAD disease at a class | and lla level of recommendation, respectively. Patients with
3-VD, simple anatomy, achievable complete revascularization and low SYNTAX scores are provided a lla class
indication for PCI, while patients with complex 3-VD, SYNTAX score N22 and/or unobtainable complete re-
vascularization are considered as not suitable for PCI. Moreover, PCI for LM stem disease has a class lla indica-
tion for ostial or shaft lesions (either isolated or in the presence of 1-VD), Ilb indication for isolated distal dis-
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ease or with co-existing 1-VD and is considered to be contraindicated in patients with additional MVD and cal-
culated SYNTAX score N32. CABG in contrast, has a class | indication for revascularization in every patient
with LM disease. The 2009 US perioperative guidelines for non-cardiac surgery [48] recommend revasculariza-
tion for stable angina before non-cardiac surgery in patients with 3-VD or 2-VD with proximal LAD involve-
ment and LVEF b 50% or positive stress test (Class | recommendation). Likewise, the updated 2009 AHA/ACC
guidelines [49] have revised their class 111 to a class I1b recommendation for PCI in unprotected LM disease in
selected cases. CABG is deemed appropriate regardless of LV function and diabetic status. In contrast, PCI is
considered appropriate only for 2-VD patients, whether or not they are diabetics and whether or not they have
depressed LV function. PCI has uncertain indication for 3-VD without LM involvement [50]. Currently and at
variance with European reports [51], patients with CAD receive more recommendations for PCI and fewer rec-
ommendations for CABG treatment than indicated in the US guidelines [52] depending on non-angiographic as
well as angiographic factors [53].

3. Conclusion

This review illustrates the need for careful patient and lesion selection. Patients with complex MVD as com-
pared with those who have less complex anatomy demonstrate more MACCE with PCI but not with CABG
mainly because of the need for repeat revascularization. The SYNTAX score is very useful for selected 3-VD or
LM disease patients to determine the best revascularization mode and as a communication tool between surge-
ons and cardiologists. By incorporating clinical and other information (such as age, diabetes, renal dysfunction
and LVEF), MACE predictability may improve over SYNTAX anatomic information, but further validation in
other independent datasets is certainly required. It appears that patients with complex coronary anatomy derive
the greatest benefit from the completeness of revascularization and therefore from surgery over PCI. However,
simpler CAD can offer PCI, even if complete revascularization is not possible. In addition to the complexity of
the lesion, patients’ characteristics are important. At present, the totality of evidence suggests that CABG ap-
pears better for the “sicker” patients, i.e., those with MVD and characteristics indicative of extensive atheroma
burden (anatomically extensive disease, advanced age or DM, especially in combination with insulin-sensitizing
therapy and high-risk ischemic territories) with or without depressed LVEF. In low-risk patients, PCI demon-
strates an equivalent to CABG safety profile. The currently almost exclusive use of DES seems to be associated
with lower mortality, MI and TLR rates in comparison with the older BMS series. Because of the narrow margin
for error, the importance of both operator experience and their back-up by highly competent support staff and
surgeons should be strengthened. We would additionally emphasize the involvement of the Heart Team for a
joint assessment and consensus regarding revascularization therapy on a routine basis for all LM and MV dis-
ease patients. The Heart Team should optimize decision made by calculating surgical risk (e.g., Euroscore etc.)
and determine whether complete revascularization is achievable. This approach indicates the need to avoid ad-
hoc PCI in patients with complex CAD and further enables first, a clear decision for a one-way revascularization
treatment option in a substantial proportion of them and second, the discussion with the rest, probably the ma-
jority of the patients about their alternative choice for either PCI or CABG.
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