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Left main coronary artery (LMCA) revascularization remains a critical part of coronary
artery disease (CAD) management as it improves patients’ prognoses by reducing all-cause
and cardiac mortality [1]. While it has long remained the prerogative of the surgeon, the
evolution of percutaneous coronary intervention (PCI) techniques and the improvement
of both stent technology and antithrombotic treatment have led to a debate on the roles
that PCI and coronary artery bypass graft (CABG) should play in the treatment of LMCA
lesions [2]. Recently, several randomized controlled trials (RCT) and subsequent patient-
and study-level meta-analyses have demonstrated an equipoise between PCI and CABG in
a selected, low-risk subgroup of patients in terms of all-cause and cardiovascular mortality,
major adverse cardiac events, myocardial infarction and stroke, albeit with a higher rate of
subsequent revascularization with PCI [3,4]. Deciding between PCI and CABG is essentially
based on the patients’ comorbidities, particularly diabetes mellitus, the surgical risk as
assessed by the STS score or the EuroSCORE II, left ventricular ejection fraction (LVEF),
the anatomical complexity assessed by the SYNTAX score and the need for concomitant
valvular or aortic surgery [4]. Bifurcation lesions are frequent with LMCA and have been
associated with a higher risk of target lesion failure (TLF) compared to other non-LMCA
bifurcation lesions, thus emphasizing the crucial role of the adequate use of the currently
available armamentarium for PCI to improve outcomes [5,6].

One of the first aspects is to adequately evaluate LMCA by using intravascular imaging
with intravascular ultrasound or optical coherence tomography, which may be the only
option in case of ostial lesion. Prior to PCI, intravascular imaging may provide useful
information on lesion characteristics such as plaque extent and severity, minimal lumen
area, cross-sectional characteristics and the involvement of the side branches. All these
information may help define the optimal PCI strategy by determining the diameter and
length of the stents and detailing their landing zones. After PCI, intravascular imaging
may still identify suboptimal results with incomplete stent deployment, malposition, edge
dissection, thrombus or a strut protrusion [7]. Another way to evaluate lesions of the
LMCA is to assess their functional significance with the use of fractional flow reserve or
instantaneous wave-free ratio, with cut-off values of, respectively, ≤0.80 and ≤0.89 [8].
Physiological assessment is also useful after the PCI to ensure a good hemodynamic result
on the treated lesion or a bifurcation branch. Other techniques such as the measurement of
the anterior wall thickness of the LMCA by transthoracic echocardiography have also been
described, with an adequate sensibility for the diagnosis of fibro-calcific plaque, although
further validation is necessary [9].

Because of its specific anatomical characteristics, lesions of the LMCA distinguish
from others especially with a greater volume of atherosclerotic plaque, more frequent and
severe calcifications, and a common involvement of the distal bifurcation. The latter raises
the issue of a one or two stents for the PCI strategy and although some observational
studies have reported improved outcomes with a single-stent strategy [5], a dedicated
randomized trial demonstrated a significant reduction in TLF and stent thrombosis with
a two-stent strategy with the use of the DK-crush technique [10]. Considering the large
plaque burden and the degree of calcification, plaque modification strategies before stenting,
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such as rotational, orbital, laser atherectomy or lithotripsy, may be paramount in the setting
of LMCA PCI to ensure a proper debulking and good stent expansion, which has been
associated with better outcomes [11].

Much remains to be done to improve outcomes in the setting of LMCA. Although
CABG may remain the gold standard in cases of complex lesions and/or patients with
diabetes mellitus, PCI remains a valid option for patients too frail to undergo surgery or
presenting low-risk lesion. This series of ten articles may shed some light on the current
issues and novel therapeutic strategies that may be used for PCI of the LMCA.
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2. Dąbrowski, E.J.; Kożuch, M.; Dobrzycki, S. Left Main Coronary Artery Disease—Current Management and Future Perspectives. J.
Clin. Med. 2022, 11, 5745. [CrossRef] [PubMed]

3. Bajraktari, G.; Zhubi-Bakija, F.; Ndrepepa, G.; Alfonso, F.; Elezi, S.; Rexhaj, Z.; Bytyçi, I.; Bajraktari, A.; Poniku, A.; Henein, M.Y.
Long-Term Outcomes of Patients with Unprotected Left Main Coronary Artery Disease Treated with Percutaneous Angioplasty
versus Bypass Grafting: A Meta-Analysis of Randomized Controlled Trials. J. Clin. Med. 2020, 9, 2231. [CrossRef] [PubMed]

4. Jang, A.Y.; Kim, M.; Lee, J.; Seo, J.; Shin, Y.H.; Oh, P.C.; Suh, S.Y.; Lee, K.; Kang, W.C.; Ahn, T.; et al. Real-World Treatment
Selection Factors and 7-Year Clinical Outcomes between Percutaneous Coronary Intervention and Coronary Artery Bypass Graft
Surgery in Left Main Disease. J. Clin. Med. 2022, 11, 503. [CrossRef] [PubMed]

5. Rigatelli, G.; Zuin, M.; Gianese, F.; Adami, D.; Carraro, M.; Roncon, L. Single versus Double Stenting in NSTEMI Patients with
Complex Left Main Bifurcation Disease. J. Clin. Med. 2022, 11, 3559. [CrossRef] [PubMed]

6. Cha, J.-J.; Hong, S.J.; Joo, H.J.; Park, J.H.; Yu, C.W.; Ahn, T.H.; Kim, H.-S.; Chun, W.J.; Hur, S.-H.; Han, S.H.; et al. Differential
Factors for Predicting Outcomes in Left Main versus Non-Left Main Coronary Bifurcation Stenting. J. Clin. Med. 2021, 10, 3024.
[CrossRef] [PubMed]

7. Olinic, D.M.; Spinu, M.; Homorodean, C.; Ober, M.C.; Olinic, M. Real-Life Benefit of OCT Imaging for Optimizing PCI Indications,
Strategy, and Results. J. Clin. Med. 2019, 8, 437. [CrossRef] [PubMed]

8. De Rosa, S.; Polimeni, A.; De Velli, G.; Conte, M.; Sorrentino, S.; Spaccarotella, C.; Mongiardo, A.; Sabatino, J.; Contarini, M.;
Todaro, D.; et al. Reliability of Instantaneous Wave-Free Ratio (iFR) for the Evaluation of Left Main Coronary Artery Lesions. J.
Clin. Med. 2019, 8, 1143. [CrossRef] [PubMed]

9. Labombarda, F.; Roule, V.; Rebouh, I.; Ruscica, M.; Watts, G.F.; Sirtori, C.R. Evaluation of Transthoracic Echocardiography in the
Assessment of Atherosclerosis of the Left Main Coronary Artery: Comparison with Optical Frequency Domain Imaging (a Pilot
Study). J. Clin. Med. 2021, 10, 256. [CrossRef] [PubMed]

10. Chen, X.; Li, X.; Zhang, J.-J.; Han, Y.; Kan, J.; Chen, L.; Qiu, C.; Santoso, T.; Paiboon, C.; Kwan, T.W.; et al. 3-Year Outcomes of the
DKCRUSH-V Trial Comparing DK Crush With Provisional Stenting for Left Main Bifurcation Lesions. JACC Cardiovasc. Interv.
2019, 12, 1927–1937. [CrossRef] [PubMed]

11. Shah, C.A.; Pfau, S.E. Percutaneous Left Main Coronary Intervention: A Review of Plaque Modification in Left Main Percutaneous
Coronary Intervention. J. Clin. Med. 2018, 7, 180. [CrossRef] [PubMed]

http://doi.org/10.1016/j.amjcard.2017.03.260
http://www.ncbi.nlm.nih.gov/pubmed/28532780
http://doi.org/10.3390/jcm11195745
http://www.ncbi.nlm.nih.gov/pubmed/36233613
http://doi.org/10.3390/jcm9072231
http://www.ncbi.nlm.nih.gov/pubmed/32674522
http://doi.org/10.3390/jcm11030503
http://www.ncbi.nlm.nih.gov/pubmed/35159955
http://doi.org/10.3390/jcm11123559
http://www.ncbi.nlm.nih.gov/pubmed/35743629
http://doi.org/10.3390/jcm10143024
http://www.ncbi.nlm.nih.gov/pubmed/34300190
http://doi.org/10.3390/jcm8040437
http://www.ncbi.nlm.nih.gov/pubmed/30934997
http://doi.org/10.3390/jcm8081143
http://www.ncbi.nlm.nih.gov/pubmed/31370353
http://doi.org/10.3390/jcm10020256
http://www.ncbi.nlm.nih.gov/pubmed/33445567
http://doi.org/10.1016/j.jcin.2019.04.056
http://www.ncbi.nlm.nih.gov/pubmed/31521645
http://doi.org/10.3390/jcm7070180
http://www.ncbi.nlm.nih.gov/pubmed/30041422

	References

