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Introduction:

Left main coronary artery (LMCA) disease is defined as > 50% narrowing of vessel diameter; it is the
disease of significant morbidity and mortality because it supplies 75% of the left ventricle, so any insult to
the left main can lead to severe LV dysfunction, sudden cardiac arrest and arrhythmia. The incidence of left
main disease in patients undergoing coronary angiography is 4-6%. The untreated left main disease has
mortality around 20% at 1 year [1,2].Initially, the procedure of choice for the significant left main disease
was coronary artery by-pass surgery (CABG), as medical therapy carries a high mortality rate as compared
to CABG (36.5% vs 16.0%). Nevertheless, with the advancement in percutaneous intervention (PCI), there
IS a growing interest and passion in the percutaneous intervention of LMCA [3].

European [4] and American [5] guidelines recommend CABG (class 1) as the treatment method of choice for
LMCA in patients with all anatomical complexities. Current European treatment guidelines give PCI class |
along with CABG if SYNTAX score < 22, class lla if between 23-32, and class 11l (Harm) if SYNTAX >
33. Current US guidelines currently gives class Ila recommendation for PCI if syntax score is low, class I1b
for a score between 23-32 and similar to European guideline's class 11 (Harm) for SYNTAX score > 33. We
reviewed the major landmark trials that compare PCI vs CBAG as a treatment option for left main disease
along with important meta-analysis
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trial. Total 1800 patients enrolled in SYNTAX
trial and were randomized to PCI and received 1%

Review of important Trials and meta-analysis:
The earliest outcome data regarding left man

intervention dated back to CASS trial that was
done Dbetween 1974 to 1979. It includes
approximately 1400 patients with left main
coronary artery stenosis. Results of this study
showed CABG is better than medical therapy for
treatment of left main coronary artery stenosis [6].
In Initial trials like PRECOMBAT and SYNTAX,
PCl vs CABG was compared in era of first-
generation drug-eluting stents. Among initial trials
that used 1st generation drug-eluting stent (DES),
SYNTAX trial was one of the most important

generation stent (Paclitaxel or sirolimus drug
eluting stent) versus CABG. Out of those 1800
patients, 705 patients had a left main disease. In
the SYNTAX Trial participants were divided into
three separate groups depending upon the
anatomical score known as the SYNTAX score.
Low complexity group has a score of <22
Intermediate 22-32 and the high anatomical
complexity has scored of more than 32. One year
result of the SYNTAX trial showed PCI was
inferior to bypass surgery for the composite
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primary endpoint of death, MI and stroke (17.8 in
PCI vs 12.1 in CABG). A detailed review of the
data by experts showed a lot of those differences
between two groups were due to high target lesion
revascularization (TLR) rate in the PCI group,
especially in patients with high SYNTAX Score >
33 significant differences between the incidence
of death, CVA and MI observed between CABG
and PCI (12.6% vs 28.2%). In groups with low
SYNTAX score, a difference of death, CVA or Ml
was significantly less (14.8% vs 17.5%). But in
contrast even in the subgroup with low syntax
score < 22, target vessel revascularizations rate
(TLR) was much higher in PCI group. The
SYNTAX trial did not accomplish the primary
endpoint of non-inferiority of PCI as compared to
CABG [7]. Meanwhile, stent technology
continues to improve and with the arrival of newer
(2nd) generation Drug-Eluting Stent (DES) and its
proven efficacy compared to 1st generation drug-
eluting stent new trials were designed out and one
of the most important trial among those is the
EXCEL trial.10-year follow-up data of SYNTAX
trial was published that sure not a big difference in
term of all-cause death/mortality between 2
groups (26.7% vs 26.1%) [8].

In EXCEL trial initially, 2900 patients with left
main disease and a SYNTAX score < 32 were
enrolled. Out of 2900 patients, roughly 1800
patients qualified for intervention. The major
inclusion criteria in EXCEL trial was unprotected
left main disease with 70 % stenosis. Patients with
stenosis of >50-70 % required to have non-
invasive evidence of LM ischemia or IVUS MLA
< 6.0 mm or FFR < 0.80. Primary endpoints
include death, Stroke, or MI at three years. The
incidence of death, stroke and M1 in the PCI group
was 15.4% vs 14.7% in the CABG group. The
secondary endpoint includes Death, stroke or Ml
at 30 days that was 4.9% in the PCI group and
7.9% in the CABG group. One other secondary
endpoint was ischemia-driven revascularization at
three years that was 23.1% in the PCI group and
19.1% in the CABG group. In adjudicated
outcomes at 3 years there was not a big difference
between definite cardiovascular death between
two groups. (3.7% vs 3.4%). Non-cardiovascular
death was higher in the PCI group (3.9% vs
2.3%). Ischemia-driven revascularization was 12.6
% in the PCI group and 7.5 % in the CABG
group. In terms of angina relief, there was no
difference between the two groups. Stroke
incidence was slightly higher in CABG group as

compared to PCI (2.9% vs 2.3%). As a conclusion
EXCEL trial showed that treatment of left main
coronary artery disease patients with low or
intermediate SYNTAX score and use of 2nd
Generation cobalt-chromium everolimus drug-
eluting stent showed similar rates of primary
endpoint of, stroke, death or MI at 3 years with
less adverse events within 30 days compared to
CABG. In 2019, five-year outcome data was
published of EXCEL trial. Five-year data showed
higher incidence of death, stroke or MI in PCI
group vs CABG group (22.0% vs 19.2%) as
compared to three years follow up data, but there
was the very minor difference between 2 groups in
term of definitive cardiovascular death (5.0% vs
4.5%). The incidence of stroke was higher in
CABG group while the incidence of
revascularization was higher in PCI group (16.9%
vs 10.0%) [9].

NOBEL trial is also an important trial consisting
of 1200 patients. Mean syntax score was 22 and
15% of the trial population was diabetic. NOBEL
trial showed PCI is associated with more mortality
as compared to CABG (12% vs 9%). PCI group
also has more revascularization rate (16% VS
10%), and CABG group actually has lesser stroke
incidence as compared to PCI (2% vs 5%) unlike
EXCEL trial [10].

PRECOMBAT trial was also an initial trial
regarding comparison of PCI versus CABG in left
main. Total trial population was 600 patients with
a mean SYNTAX score of 25. This trial also did
not show any differences in mortality between
CABG versus PCI, but the PCI group did show
increased rate of revascularization (16% Vs
8%).[11]

Meta-analysis:

In one meta-analysis comparing 11 trials with
11,518 patients with multivessel disease including
Left main showed, all-cause mortality in PCI vs
CABG group was not different 10.7% vs 10.5% in
patients with left main disease. This meta-analysis
did show patients who have diabetes and
multivessel disease benefitted with CABG.[12]. A
recently published meta-analysis in a European
heart journal that includes all the four important
trials of left main coronary artery Intervention
showed no difference in all-cause mortality
between PCI versus CABG.[13]

Conclusion:
The choice of CABG vs PCI as a treatment for the
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significant left main disease remains a hard time
discussion. Both are quite different approaches
with different long and short-term benefits. In the
case of PCI, the advantages are, it is less invasive,
and has fewer peri-procedural complications such
as stroke M, atrial fibrillation, bleeding, and acute
kidney injury. In comparison CABG has long-
term advantages. It is more durable, there are less
adverse events after 30 days, particularly the need
repeat revascularization. In the lack of clear and
homogenous information, our patients need a lot
of help to navigate this challenging decision.
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