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It is universally accepted that patients with significant left main 
coronary artery (LMCA) disease should receive coronary revas-
cularisation regardless of the spectrum of clinical presenta-
tion. However, the optimal revascularisation strategy for such 
patients has been the subject of intense investigation for decades. 
Although coronary artery bypass graft (CABG) surgery has been 
the standard of care for the treatment of LMCA disease for nearly 
40 years, percutaneous coronary intervention (PCI) treatment 
has undergone considerable therapeutic evolution over time and 
has changed the therapeutic paradigm in the field. Particularly 
since the widespread use of drug-eluting stents (DES), PCI for 
LMCA disease has become much more technically feasible and 
has shown favourable short- and long-term clinical outcomes. 
Several randomised clinical trials (RCT) have compared PCI 
with DES and CABG for the treatment of LMCA disease and 
have generally shown comparable rates of mortality and com-
posite safety outcomes between the two strategies, though more 
frequent repeat revascularisations with PCI and more frequent 
stroke with CABG1. However, until recently, none of these 
has been adequately powered or has included contemporary 

PCI devices. In recent years, lesion assessment and procedural 
optimisation have become more accurate using invasive imag-
ing or functional tools. In addition, the concomitant develop-
ment of adjunctive pharmacotherapies, involving periprocedural 
antithrombotic agents, antiplatelet therapy, statins, or other sec-
ondary preventive drugs, has substantially contributed to enhanc-
ing PCI outcomes for LMCA disease. In this context, the results 
of the EXCEL (Evaluation of XIENCE Everolimus Eluting Stent 
Versus Coronary Artery Bypass Surgery for Effectiveness of 
Left Main Revascularization) and the NOBLE (Nordic-Baltic-
British Left Main Revascularization Study) RCT, which rep-
resent the largest and most contemporary data, have been long 
awaited2,3. Unexpectedly, the two trials apparently showed dis-
parate findings: EXCEL found PCI to be non-inferior to CABG, 
while NOBLE noted CABG to be superior to PCI, adding some 
uncertainty regarding clinical decision making between PCI 
and CABG for patients with LMCA disease. Overall, the avail-
able studies were of variable size and were powered for varying 
composite endpoints at different time periods. All were under-
powered for low-frequency events, such as mortality. Against 
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this background, a meta-analysis to determine whether there are 
significant differences in the risk of mortality and other individ-
ual or composite endpoints between PCI and CABG in patients 
with LMCA would be informative.

In this issue of AsiaIntervention, Iqbal and colleagues report 
a pairwise meta-analysis of six updated RCT comparing PCI and 
CABG for unprotected LMCA disease4.

Article, see page 121

In addition to the EXCEL and NOBLE trials, the final 10-year 
results of the LE MANS trial were also included. Estimation of 
relative treatment effect was stratified into short-term (one-year) 
and long-term follow-up among a total of 4,717 patients treated 
with either PCI or CABG. Sensitivity analyses were performed for 
different endpoint definitions (e.g., myocardial infarction) and the 
type of stent used. Major findings were as follows: no difference 
in mortality regardless of follow-up period, higher rates of non-
procedural myocardial infarction with PCI at long-term follow-up 
(risk ratio [RR]: 1.73, 95% confidence interval [CI]: 1.27-2.35) 
but not at one year (RR: 1.17, 95% CI: 0.77-1.76), higher rate of 
stroke with CABG at one year (RR: 0.39, 95% CI: 0.21-0.70) but 
not at long-term follow-up (RR: 0.86, 95% CI: 0.44-1.69), and 
higher rate of repeat revascularisation with PCI regardless of fol-
low-up period. Finally, the long-term follow-up rate for the com-
posite of these four endpoints was higher in PCI-treated patients 
(RR: 1.25, 95% CI: 1.12-1.39) and was attributable to the results 
of those who had a SYNTAX score of 33 or more. The authors 
should be congratulated for their sophisticated efforts on ana-
lyses, as they contributed to the robustness of the study. The find-
ings provide further solid evidence of the relative strengths and 
limitations of each revascularisation strategy for patients with 
LMCA disease: PCI offers an early safety advantage and accept-
able long-term survival, while CABG offers longer-term durabil-
ity as well as greater protection from future myocardial infarction. 
In the same context, a substantial interaction between treatment 
effect and time for the risk of major adverse events in the recent 
EXCEL and NOBLE trials deserves attention, i.e., late catch-up in 
EXCEL or late divergence in NOBLE on the treatment effect of 
CABG over PCI during follow-up5. Limited follow-up could have 
penalised the CABG group in all of the available trials because the 
long-term benefits of CABG over PCI may not be fully evident 
until five to 10 years after the procedure. Whether treatment dif-
ferences between PCI and CABG will continue to accrue or will 
be attenuated with longer-term follow-up should be the subject of 
further investigation.

PCI practices have changed significantly since the landmark 
SYNTAX trial. Small vessels, generally those with a diameter 
≤2.0 mm, are currently not considered large enough for revascu-
larisation. In addition, revascularisation in lesions with diameter 
stenosis of 50-70% has become less frequent, as these lesions are 
now commonly known to have functional insignificance. Together 
with the fact that >60% of patients were eligible for PCI in the 
EXCEL screening registry, the practical threshold in choosing PCI 
for LMCA disease is likely to be less stringent in contemporary 

real-world practice. However, the optimal choice of revasculari-
sation modality for LMCA disease should be made after discus-
sion among Heart Team members, taking into account eligibility 
for PCI or CABG, the specific circumstances of each patient, 
and individual preferences. CABG practices have also changed 
significantly towards considerable reduction in operative mortal-
ity and perioperative complications6. Patients who would benefit 
from durable grafts (e.g., those with a complex anatomy, severe 
left ventricular dysfunction, or diabetes) should be seriously con-
sidered as recipients. Because current guidelines on revasculari-
sation for LMCA disease largely rely on the SYNTAX score7,8, 
and do not clearly address a considerable group of patients who 
may experience positive outcomes with either CABG or PCI, the 
selection of the optimal treatment strategy should be more patient-
centred, based on the short- and long-term trade-offs of each pro-
cedure as shown in the results of the current meta-analysis.

Conflict of interest statement
The authors have no conflicts of interest to declare.

References
	 1.	 Deb S, Wijeysundera HC, Ko DT, Tsubota H, Hill S, Fremes SE. 
Coronary artery bypass graft surgery vs percutaneous interven-
tions in coronary revascularization: a systematic review. JAMA. 
2013;310:2086-95.
	 2.	 Stone GW, Sabik JF, Serruys PW, Simonton CA, Genereux P, 
Puskas J, Kandzari DE, Morice MC, Lembo N, Brown WM 3rd, 
Taggart DP, Banning A, Merkely B, Horkay F, Boonstra PW, van 
Boven AJ, Ungi I, Bogats G, Mansour S, Noiseux N, Sabate M, 
Pomar J, Hickey M, Gershlick A, Buszman P, Bochenek A, 
Schampaert E, Page P, Dressler O, Kosmidou I, Mehran R, 
Pocock SJ, Kappetein AP; EXCEL Trial Investigators. Everolimus-
Eluting Stents or Bypass Surgery for Left Main Coronary Artery 
Disease. N Engl J Med. 2016;375:2223-35.
	 3.	 Makikallio T, Holm NR, Lindsay M, Spence MS, Erglis A, 
Menown IB, Trovik T, Eskola M, Romppanen H, Kellerth T, 
Ravkilde J, Jensen LO, Kalinauskas G, Linder RB, Pentikainen M, 
Hervold A, Banning A, Zaman A, Cotton J, Eriksen E, Margus S, 
Sorensen HT, Nielsen PH, Niemela M, Kervinen K, Lassen JF, 
Maeng M, Oldroyd K, Berg G, Walsh SJ, Hanratty CG, Kumsars I, 
Stradins P, Steigen TK, Frobert O, Graham AN, Endresen PC, 
Corbascio M, Kajander O, Trivedi U, Hartikainen J, Anttila V, 
Hildick-Smith D, Thuesen L, Christiansen EH; NOBLE study 
investigators. Percutaneous coronary angioplasty versus coronary 
artery bypass grafting in treatment of unprotected left main steno-
sis (NOBLE): a prospective, randomised, open-label, non-inferi-
ority trial. Lancet. 2016;388:2743-52.
	 4.	 Iqbal J, Cai JZ, Zhu YX, Zhang YJ, Serruys PW. Stent versus 
bypass grafting for the treatment of left main stem disease: 
a meta-analysis of six randomised controlled trials. AsiaIntervention. 
2017;3:121-30.
	 5.	 Park DW, Park SJ. Percutaneous Coronary Intervention of 
Left Main Disease: Pre- and Post-EXCEL (Evaluation of XIENCE 



109

Stenting or bypass grafting for LMCA disease
A
siaIntervention 2

0
17;3

:10
7-10

9

Everolimus Eluting Stent Versus Coronary Artery Bypass Surgery 
for Effectiveness of Left Main Revascularization) and NOBLE 
(Nordic-Baltic-British Left Main Revascularization Study) Era. 
Circ Cardiovasc Interv. 2017 Jun;10(6).
	 6.	 Head SJ, Milojevic M, Taggart DP, Puskas JD. Current 
Practice of State-of-the-Art Surgical Coronary Revascularization. 
Circulation. 2017;136:1331-45.
	 7.	 Levine GN, Bates ER, Blankenship JC, Bailey SR, Bittl JA, 
Cercek B, Chambers CE, Ellis SG, Guyton RA, Hollenberg SM, 

Khot UN, Lange RA, Mauri L, Mehran R, Moussa ID, 
Mukherjee D, Nallamothu BK, Ting HH. 2011 ACCF/AHA/SCAI 
Guideline for Percutaneous Coronary Intervention: a report of the 
American College of Cardiology Foundation/American Heart 
Association Task Force on Practice Guidelines and the Society for 
Cardiovascular Angiography and Interventions. Circulation. 
2011;124:e574-651.
	 8.	 Kolh P, Windecker S. ESC/EACTS myocardial revasculari-
zation guidelines 2014. Eur Heart J. 2014;35:3235-6.


