Leftmain coronaryarterylesion:surgicalrevascularization or
angieplastypercutaneouscoronary intervention: An update in light of the lateststudies

Abstract

Coronaryartery bypass grafting (CABG) has been consideredto bethe technique for
revascularisation of complexcoronaryartery diseasesuch as
leftanteriordescendycoronaryartery. The advent of percutaneouscoronaryintervention
(PCl)modifiedthis attitude, particularly with the improvement in technicalmodalities and
humanexperience, making {the-feasibitity-efymulti-vessel and leftmain coronaryartery
(LMCA)lesionstechnicallyfeasible by PClangioplasty. Severalstudies have been carried out
over the years to determine the optimal method of revascularisation of patients with

L MCA lesionsbetweenangioplasty-orcoronaryartery-bypass-grafting, takingintoaccount the
occurrence of major cardiovascularevents. The recentstudiesconcerningthis topic are the
SYNTAX, the NOBLE and the EXCEL studies. Bypass surgeryremains the first choice. PClis
an interesting alternative for patients with uncomplicatedcoronary disease and a low syntax
score.
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Introduction

Ischaemicheart disease is one of the leading causes of deathworldwide. Acute and
chroniccoronary syndromes have a variable prognosis, however, the presence of a lesion in
the leftmain coronaryartery (LMCA)significantlyworsens the prognosis due to the risk of
suddendeathfromsudden occlusion of the LMCA and because of the large
myocardialterritoryinvolved. (1) A LMCAstenosisisdefined as a stenosis of more than 50% of
the coronary lumen. If thisvesselis not protected by collateral flow, it compromises the flow to
the leftventricle by more than 75%. (2) Coronaryartery bypass grafting (CABG) has been
considered the technique for revascularisation of complexcoronaryartery disease sinceits
introduction in 1968. The advent of percutaneouscoronaryinterventionin1977modifiedthis
attitude, particularly with the improvement in technicalmodalities and humanexperience,
making the-feasibiityefmulti-vessel and LMCAlesiontechnicallyfeasible by angioplasty (3).
Severalstudies have been carried out over the years to determine the optimal method of
revascularisation of patients with LMCAlesionsbetweenangioplasty-erceronaryartery-bypass
grafting,takingintoaccount the occurrence of major cardiovascularevents. (4-6)The advent of
new generations of stents as well as someangioplasty techniques have improved the prognosis
and success rate of unpreteetedL MCAangioplasty. In thispaper, wewillstudy a
systematicliteraturereview and summarise the differentstudiescomparing the resultsobtained
by PCI and coronaryartery bypass grafting.

I. Treatment of lesions of the leftcoronaryartery (LCA)



1. Medical Treatment

Medical treatmentremains a staple for all patients with ischemicheart disease (7). It
shouldbecombined with othersurgical and percutaneousmeans. Medical treatment alone
maybeprescribed in isolation in symptomatic patients whocannotbeoperated for
technicalreasons or because of the high surgicalrisk. Medical
treatmentincludesseveralcomponents: anti-ischemictreatment with beta-blockers or nitrates or
calcium channelblockers with antithrombotictreatmentsuch as antiplatelet agents and
P2Y12inhibitorssuch as clopidogrel, ticagrelor and prasugrel, which are the cornerstone of
thistreatment. Fibrinolyticsremain an important means of medicalrevascularizationif the
patient isunable to betaken to the catheterisationwardbefore 120 minutes in the case of
STEMI(8).

2. Leftcoronaryartery (LCA)surgery by coronaryartery bypass grafting

In oldstudies, the 3-yearmortality in patients with LMCAstenosisreceiving only
medicaltreatment with beta-blockers and nitrates was 50%. Surgical treatment has
shownbetterresults and has become the referencetreatment for theselesions (9).

The operativeprocedure has a mortality of between 1.5 and 3% depending on the severity of
the coronarylesions and the quality of the leftventricularfunction (10)

3. Leftcoronaryartery(LMCA)percutaneouscoronary intervention

As soon as coronaryangioplastyappeared, Andreas Gruentzigtried to use this technique to
treatLMCAlesions. Because of the poorresults, this technique wasquicklyabandoned and
especiallybecause of the concomitant appearance of several publications showing the
effectiveness of surgicaltreatment for the management of these types of lesions. However, the
significantgrowth in stenting rates during the 1990sfueled by the significantreduction in
thrombotic complications brought about by the advent of ticlopidine have prompted new
attempts to restore LMCAangioplasty. (11) The revascularizationstrategy for
LMCAlesionsshouldbedecided by a multidisciplinary team (“"Heart Team") for stable patients.
Ad hoc LMCAangioplastyis only conceivable in an emergency setting. PCI must beperformed
by an experiencedoperator. Indeed, it has been shownthat patients treated by high-volume
operators have a betterprognosis (12).

Il. PCI vs CABG

The debatebetweenPCA or CABG as treatment of LMCAlesions has persisted for years as
one of the most important issues in ischemicheart disease.

Indeed, despite the introduction of the standard angioplasty technique in 1977,
surgicaltreatment by CABG has been the referencetreatment for the treatment of
LMCAlesions, but with the advent of the new angioplasty techniques, this discussion has
resurfaced with numerousstudiesthat have tried to compare the two techniques and present the
advantages and disadvantages of each of them. Thus, some consensus,recommendations and
scores werederivedfromthesestudies.
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Figure 1:Chronology of studiesregardingLMCArevascularization. (9)

Among the main studiescarried out on the comparisonbetween the two techniques are the
SYNTAX study, and recently the NOBLE and EXCEL studies.

1. SYNTAX study

SYNTAX is a randomizedclinicalstudy with registriesthatwerecarried out in 85 centers in the
United States and Europe. Each center wascomposed of a cardiovascular surgeon and an
interventionalcardiologist with a screening of patients with multivessel or LMCA damage or
both. The patients weredividedintotwo groups according to their condition
(technicalfeasibility of angioplasty with a first generation stent or bypass surgery). (3)

The objective was to monitor the occurrence of cardiovascular and cerebralevents and to
study the severity of the lesions by using the SYNTAX score. Of 1800 patients enrolled in the
randomizedcohort, 897 wereassigned to CABG and 903 to PCI. 805 (89-7%)patients in the
CABG group and 871 (96.5%) in the PCI group completedtheir 5-yearfollow-up. The 5-
yearresultsshowedsuperiority of CABG over angioplasty in the management of patients with
complexcoronarylesions by low rates of cerebrovascular disease, myocardialinfarction,
cardiac death, or necessity ofrevascularization at 5 years.

In the SYNTAX trial, we note a significantdifference in outcomes by severity of
coronarylesions. In patients with low SYNTAX scores (0-22), thereis not a
significantdifferencebetween thetwo groups in any end point at 5 years. In contrast, in patients
with intermediate SYNTAX scores (23-32), 5-year rates of myocardialinfarction and
necessity of newrevascularizationweresignificantlyincreased with the PCI group
comparedwith the CABG group. In patients with the highestbaseline SYNTAX scores (>33),
all clinical end points except stroke weresignificantlyincreased in the PCI group compared
with the CABG group. Theseresultssuggestthat patients with intermediate or high SYNTAX
scores are best treatedby CABG, but patients with a SYNTAX score <22
canbetreatedbyangioplasty with a first-generation stent with equivalentresults. (3)

Overall, surgicaloutcomes are better but angioplastyremains an excellent alternative to
surgery. (3)
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Figure 2 : SYNTAX studyresults at 5 years (3)
2. NOBLE Study

The NOBLE studyis a prospective, randomized, open-label studyincluding patients with
LMCAinvolvementrecruitedfrom 36 centers in Europe and randomizedl:1 to
receiveeithersurgical or angioplastytreatment. Patients included in thisstudyhadeither stable or
unstableangina or NSTEMI with an exclusion criterion of patients with STEMI. The
primaryendpointwas major adverse cardiac or cerebrovascularevents (MACCE), a composite
of all-cause mortality, occurrence of myocardialinfarction, necessity of newrevascularization
and stroke. BetweenDecember 9, 2008, and January 21, 2015, 1201 patients
wererandomlyassigned, 598 to angioplasty and 603 to CABG. (13)

The main findings of the NOBLE studywerethat CABGwasbetterthanangioplasty for the
MACCE composite endpoint. All-cause mortalitywassimilarbetween the two groups.
Nonproceduralmyocardialinfarction and the need for
repeatedrevascularizationswereincreasedafterangioplasty. A higher rate of stroke wasobserved
in the CABG group after 30 dayscompared with the angioplasty group, but an
unexpectedlyhigher rate of stroke wasfound in patients treated with angioplasty over 5 years
(13).
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Figure 1 : NOBLE studyresultsafter 1 year of follow-up (13)

The NOBLE study show thateven patients with a low score SYNTAXhadbetterresults with
CABGthan with angioplasty (13).
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Figure 4 : Resultsaccording to SYNTAX score (13)
3. EXCEL study

The EXCEL studyis a randomizedstudythatwasheld more or less at the same time as the
NOBLE study (2010-2014). It is an international, open-label,



randomizedstudycomparingangioplasty with everolimus-eluting stents with coronaryartery
bypass grafting in patients with LMCAstenosis. (14)

Patient eligibilitywasassessed at eachparticipating site by a cardiac team consisting of an
interventionalcardiologist and a cardiac surgeon. Inclusion criteriaweredefined as a
visuallyestimatedtightLMCAstenosis of >70% or a hemodynamicallysignificantlesion of 50-
70%. The heart team of thisstudyestablished a consensus to define the patients eligible for
angioplasty or surgery. All patients haduncomplicatedanatomiclesions with a SYNTAX score
of lessthan 33. The total population of thisstudywas 1905 patients. 948 patients
underwentangioplasty with cobalt-chromiumfluoropolymereverolimus-eluting stents and 957
patients underwentCABG. The primaryendpointwas the rate of a composite of all-cause death,
stroke, or myocardialinfarction at 3 years and as a secondary objective the occurrence of the
sameevents at 30 days. (14)

At 3 years, a primary end point eventhadoccurredin 15.4% of patients in the angioplasty
group and in 14.7% of patients in the CABG group. The primary end point of death, stroke, or
myocardialinfarction at 30 daysoccurredin 4.9% of patients in the angioplasty group and in
7.9% in the CABG group. The secondary end point of death, stroke, myocardialinfarction, or
ischemia-inducedrevascularization at 3 yearsoccurredin 23.1% of patients in the angioplasty
group and in 19.1% in the CABG group.
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Figure 5:Results of the EXCEL study (14)

Thus, for the primaryendpointconcerning the occurrence of deathfromany cause and the
occurrence of stroke or myocardialinfarction at threeyears, therewas no
significantdifferencebetweenangioplasty and bypass surgery. The occurrence of
eventsbetween the procedure and the 30thdaywaslower in the angioplasty group than in the
CABG group, whereas the opposite wasobservedbetween the 30thday and 3 years. The risk of
repeatedrevascularizationwas more than 5% in the PCI group than in the CABG group. (14)

In the results of the EXCEL study, itwasfoundthatin patients with significant LCAstenosis
with a low or intermediate SYNTAX score, therewas no significantdifferencebetween the
groups treated by bypass or angioplasty, the latter remains an acceptable alternative to bypass



(14). This decisionshouldbe made by the heart team after a personalized discussion with each
patient.
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Figure 6:Results of studiescomparingCBAG and PCI in terms of death and occurrence
of cardiovascular and cerebralevents(9)

AHArecommendations for LMCA

The 2021 US recommendationswerebased on the SYNTAX, NOBLE, EXCEL studies to try
to answer the dilemma of PCI vs. bypasssurgery in case of LMCAinvolvement.
Theserecommendationsclearly state thatcoronaryartery bypass graftingshouldbechosen in
cases of LMCAstenosis to improveprognosis.

COR LOE RECOMMENDATIONS

1. In patients who require revascularization for significant left main CAD with high-complexity CAD, it is
1 B-R recommended to choose CABG over PCI to improve survival (1,2).

2. In patients who require revascularization for multivessel CAD with complex or diffuse CAD (e.g., SYNTAX
score *33), it is reasonable to choose CABG over PCI to confer a survival advantage (2-5).

Conclusion

The topic of revascularisation of a lesion of the leftcoronaryarteyis a vast one,
stillbeingexplored with great importance, particularly with regard to improving the survival
rate of patients. The advent of new endo-vascular imaging techniques and new generations of
stents makes revascularisation by angioplasty a verytempting alternative. Nevertheless, the
variousstudiescarried out over the years have shownthat bypass surgeryremains the first
choice, given the number of studiescarried out and the more or
lessreassuringprognosiscompared with angioplasty. Although the Syntaxstudy has opened the
door to angioplasty as an interesting alternative for patients with uncomplicatedcoronary
disease and a low syntax score, furtherstudies are stillneeded to get a more global idea and
especially to get an idea of the differentsubgroups in order to have a more personalised
management not only based on the syntax score but also on the clinical, electrical profile and
echocardiography of each patient.
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