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EDITORIAL

Treatment of Left Main Disease: Let the 
Patient Choose
Itsik Ben-Dor, MD; Ron Waksman , MD

The choice between percutaneous coronary in-
tervention (PCI) or coronary artery bypass graft 
surgery (CABG) for the treatment of left main 

coronary artery (LMCA) disease has been debated 
for over a decade. When tackling the controversy, we 
need to take into account the heterogeneity of the dis-
ease, that is, location (ostial, body, or bifurcation), with 
or without involvement of the coronary tree, with or 
without diabetes mellitus, young versus elderly, and 
men versus women. Further, the lack of uniformity of 
end points across trials makes it difficult to pool stud-
ies together for meta-analyses. The 2 largest pub-
lished randomized trials with 5-year follow-up data 
showed conflicting results. The EXCEL1 (Evaluation 
of XIENCE Versus Coronary Artery Bypass Surgery 
for Effectiveness of Left Main Revascularization) trial 
(N=1905) demonstrated that at 5 years, both PCI and 
CABG had similar incidence of the primary composite 
end point (all-cause death, myocardial infarction [MI], 
and stroke). In contrast, the NOBLE (Nordic–Baltic–
British Left Main Revascularisation) trial2 (N=1201) 
demonstrated superiority of CABG over PCI for the 
primary composite end point of all-cause death, non-
procedural MI, repeated revascularization, and stroke 
at 5 years. These results are mainly driven by the differ-
ences in MI and repeat revascularization rates in both 
groups. Importantly, all-cause mortality was higher in 
the PCI group versus the CABG group in the EXCEL 
trial (odds ratio [OR], 1.38; 95% CI, 1.03–1.85), with 
no differences noted in cardiovascular mortality (OR, 
1.26; 95% CI, 0.85–1.85).

Adding to this, 3 recent meta-analyses also demon-
strated conflicting results. In the meta-analysis of 5 
randomized trials (4612 patients) done by Ahmad et al, 
both PCI and CABG showed no differences in mor-
tality and clinical events at 10-year follow-up.3 Zhang 
et al4 performed a meta-analysis of 4 randomized tri-
als including 4394 patients and showed that there are 
no significant differences in all-cause mortality, stroke, 
or MI in patients with a low or intermediate SYNTAX 
(Synergy Between PCI With TAXUS and Cardiac 
Surgery) score (hazard ratio [HR], 1.20; 95% CI, 0.85–
1.70), but there was a higher incidence following PCI in 
patients with a higher SYNTAX score (HR, 1.64; 95% 
CI, 1.20–2.24). In the largest meta-analysis, of 23 clin-
ical trials and retrospective studies (13 260 patients),5 
the PCI arm was noted to have significantly higher 
cardiovascular mortality (incidence ratio, 1.24; 95% 
CI, 1.05–1.45) and noncardiovascular mortality (inci-
dence ratio, 1.19; 95% CI, 1.00–1.41) relative to CABG. 
However, a major criticism of this meta-analysis is the 
heterogeneity of the patient population, with varying 
clinical presentation limiting broad conclusions about 
treatment effect.

In response to the results from the clinical trials 
and the meta-analyses, the 2018 European clinical 
practice guidelines for myocardial revascularization 
supported PCI of the LMCA, with a Class I recom-
mendation and level of evidence A if the SYNTAX 
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score was <22, and Class IIa recommendation with 
level of evidence A if the SYNTAX score was 23 to 
32.6 In contrast, the American Heart Association/
American College of Cardiology guidelines vary in 
their recommendations for PCI depending on the lo-
cation of the disease in the LMCA. PCI for ostial or 
shaft LMCA disease has a Class IIa recommenda-
tion, whereas distal LMCA disease has a Class IIb 
recommendation (Level of Evidence: B, for both).7 
The outcomes of nondistal lesions treated with PCI 
are favorable.8,9

Currently, no specific recommendation exists con-
cerning the optimal revascularization strategy in pa-
tients with diabetes mellitus and isolated left main 
disease.

The PRECOMBAT (Premier of Randomized 
Comparison of Bypass Surgery vs. Angioplasty 
Using Sirolimus-Eluting Stent in Patients With Left 
Main Coronary Artery Disease) trial was a random-
ized trial of patients with LMCA disease comparing 
PCI with sirolimus-eluting stents (n=300) or CABG 
(n=300). In the study in this issue of the Journal of the 
American Heart Association (JAHA), Jeong et al10 re-
ported extended follow-up (10 years) focusing on the 
outcome of patients with or without diabetes mellitus. 
The 10-year rates of major adverse cardiac or cere-
brovascular events, death, MI, stroke, and its com-
posite outcomes were not significantly different after 
PCI or CABG in patients with and without diabetes 
mellitus, but the risk of target vessel revascularization 
and repeat revascularization was consistently higher 
after PCI, irrespective of diabetes mellitus. The au-
thors conclude that the presence of diabetes mellitus 
should not sway us in choosing the specific revas-
cularization strategy for left main disease. However, 
the study findings should be interpreted with caution. 
Although it is a randomized study with long-term fol-
low-up, the study is underpowered to provide a defi-
nite answer for the best treatment strategy for left 
main intervention in patients with diabetes mellitus. In 
this study, major adverse cardiac or cerebrovascular 
events were higher in the PCI group versus the CABG 
group in patients with diabetes mellitus (36.3% ver-
sus 26.7%; HR, 1.35; 95% CI, 0.83–2.19, P=0.23). In 
patients without diabetes mellitus, this difference is 
smaller (25.3% versus 22.9%, respectively; HR, 1.15; 
95% CI, 0.79–1.67, P=0.48). Other limitations of this 
study include the use of first-generation drug-eluting 
stents; second-generation drug-eluting stents and 
optimization of PCI technique might improve the PCI 
outcome. Because of the small number of patients, 
the PRECOMBAT trial did not have sufficient power 
to detect statistically significant differences in clinical 
end points in each subgroup according to diabetes 
mellitus status. In the diabetic group, the number of 
patients treated with insulin was only 10%. Patients 

who are insulin dependent might have worse out-
comes, as shown by Bawamia et al,11 where the 
impact of diabetes mellitus on mortality outcomes 
following left main PCI was significant only in the pa-
tients treated with insulin.

The current study findings are also consistent with 
prior results from the EXCEL study12 and a pooled 
analysis of individual randomized patient data13 from 
the SYNTAX, PRECOMBAT, EXCEL, and NOBLE tri-
als (Figure). In all these studies, there was no sig-
nificant difference in 3- or 5-year mortality after 
treatment of patients with LMCA disease with PCI 
versus CABG in patients with or without diabetes 
mellitus. However, in the pooled analysis, CABG 
showed a superior survival rate when compared with 
PCI in patients with diabetes mellitus and multivessel 
disease but without LMCA involvement. Wang et al14 
reported data from 8 studies (3 randomized trials and 
5 observational studies) with a total of 3835 patients 
with diabetes mellitus and showed that all-cause 
mortality (risk ratio [RR], 0.85; 95% CI, 0.73–1.00; 
P=0.05), MI (RR, 0.53; 95% CI, 0.35–0.80; P=0.002), 
repeat revascularization (RR, 0.34; 95% CI, 0.26–
0.46; P=0.00001), and target vessel revasculariza-
tion (RR, 0.26; 95% CI, 0.18–0.38; P=0.00001) were 
significantly lower with CABG when compared with 
PCI in patients with diabetes mellitus and left main 
disease. This study also showed that CABG was 
associated with a significantly higher risk of stroke 
(RR, 2.16; 95% CI, 1.39–3.37; P=0.0007). The MAIN-
COMPARE (Revascularization for Unprotected Left 
Main Coronary Artery Stenosis: Comparison of 
Percutaneous Coronary Angioplasty versus Surgical 

Figure.  Comparison between left main stem 
revascularization techniques for different outcomes 
according to the trials and their meta-analyses.
CABG indicates coronary artery bypass graft surgery; EXCEL, 
Evaluation of XIENCE Versus Coronary Artery Bypass Surgery 
for Effectiveness of Left Main Revascularization; MACE, major 
adverse cardiac events; MI, myocardial infarction; NOBLE, 
Nordic–Baltic–British Left Main Revascularisation; PCI, 
percutaneous coronary intervention; PRECOMBAT, Premier of 
Randomized Comparison of Bypass Surgery vs. Angioplasty 
Using Sirolimus-Eluting Stent in Patients With Left Main Coronary 
Artery Disease; QoL, quality of life; and SYNTAX, Synergy 
Between PCI With TAXUS and Cardiac Surgery.
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Revascularization) investigators15 explored the inter-
action between diabetes mellitus and the revascular-
ization method over the 10 years of follow-up. There 
was no significant difference in mortality or major 
adverse cardiac or cerebrovascular events between 
PCI and CABG in both patients with and without di-
abetes mellitus. Repeat procedures were lower with 
CABG than with PCI for both cohorts with and with-
out diabetes mellitus.

In summary, heterogeneity of definitions of the pri-
mary composite end points and other confounders 
makes it impossible to draw a definitive conclusion for 
the optimal therapy for left main disease.

CABG and PCI for the treatment of LMCA disease 
should not be considered competitive but rather should 
be evaluated as alternative strategies chosen on the 
basis of patient characteristics, anatomic consideration, 
clinical presentation, and patient preference. Decision 
sharing with patients should include a discussion of the 
tradeoff of immediate better quality of life versus higher 
rate for repeat revascularization with PCI. Elderly pa-
tients (>75 years of age) have worse postoperative out-
comes, including higher complications and mortality, 
and will probably choose PCI to shorten their recovery 
and morbidity at the price of higher risk for reintervention 
in the next 5 to 10 years. Meanwhile, young people may 
want to invest upfront and choose CABG knowing the 
durability of internal mammary artery patency. In some 
patients, however, especially those with diabetes melli-
tus, bilateral mammary cannot be used because of the 
risk of sternal wound infection, and this might change 
the equation to favor PCI. The investigators should be 
praised for extending the follow-up to 10 years, but in-
terestingly, the long follow-up did not make much dif-
ference in patients’ outcomes when comparing CABG 
versus PCI although we expect more graft failure at later 
time points and progression of disease in the stented 
coronary arteries.

CABG remains the standard of care for patients 
with diabetes mellitus, complex coronary artery dis-
ease, and multivessel coronary disease, as shown in 
the FREEDOM ((Future Revascularization Evaluation in 
Patients with Diabetes Mellitus: Optimal Management 
of Multivessel Disease) trial; however, in this trial first-
generation sirolimus-eluting and paclitaxel-eluting 
stents were used.16 This does not apply automatically 
to patients with isolated left main disease. Left main 
lesions by nature are short but can be associated 
with complex bifurcation anatomy. Over the years, 
PCI has improved significantly, with new generations 
of drug-eluting stents that have thinner struts, dura-
ble and biodegradable polymers, and optimization of 
PCI techniques with intravascular imaging, new plaque 
modification techniques, and optimal pharmacolog-
ical treatment; these iterations continued to narrow 
the gap when comparing outcome of CABG versus 

PCI for left main disease. Further, diabetes mellitus is 
a heterogenous disease, that is, insulin- versus non-
insulin-dependent, controlled versus uncontrolled, and 
new pharmacological therapeutics that can improve 
outcome. Therefore, diabetes mellitus should not be 
a deciding factor for the best treatment option for left 
main disease.

We can conclude that following the recent pub-
lications of outcome data from large randomized 
clinical trials and meta-analyses, there is now evi-
dence to demonstrate equipoise regarding death, 
stroke, and MI between PCI and CABG in patients 
with left main disease. There was an increase in 
spontaneous MI in patients who had PCI, which was 
balanced by an increase in periprocedural MI in pa-
tients who underwent CABG and consistent obser-
vations of increased repeat revascularization rates in 
patients who had PCI. While we continue to debate 
the optimal strategy for revascularization for left main 
disease, the number of patients undergoing PCI for 
LMCA disease is increasing and the number of pa-
tients undergoing CABG is plummeting. The medical 
community already made its choice with the plethora 
of existing data. It is common in editorials related to 
CABG versus PCI studies like PRECOMBAT to call 
for more studies with larger sample sizes to identify 
which strategy is better. But the question is, do we 
really need more studies as we continue to struggle 
with confounders like age, gender, type of diabetes 
mellitus, etc? It is time to move on and focus on im-
proving medical treatment and control of diabetes 
mellitus, improving stent technology, and optimizing 
PCI, and leave the decision of CABG versus PCI for 
the treatment of LMCA disease to the informed pa-
tient. Let the patient decide.
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