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Abstract: Background and Aim: Treatment of patients with left main coronary artery disease
(LMCA) with percutaneous coronary intervention (PCI) or coronary artery bypass grafting
(CABG) remains controversial. The aim of this meta-analysis was to compare the long-term
clinical outcomes of patients with unprotected LMCA treated randomly by PCI or CABG.
Methods: PubMed, MEDLINE, Embase, Scopus, Google Scholar, CENTRAL and ClinicalTrials.gov
database searches identified five randomized trials (RCTs) including 4499 patients with
unprotected LMCA comparing PCI (n = 2249) vs. CABG (n = 2250), with a minimum clinical
follow-up of five years. Random effect risk ratios were used for efficacy and safety outcomes. The
study was registered in PROSPERO. The primary outcome was major adverse cardiac events
(MACE), defined as a composite of death from any cause, myocardial infarction or stroke. Results:
Compared to CABG, patients assigned to PCI had a similar rate of MACE (risk ratio (RR): 1.13;
95% CI: 0.94 to 1.36; p = 0.19), myocardial infarction (RR: 1.48; 95% CI: 0.97 to 2.25; p = 0.07) and
stroke (RR: 0.87; 95% CI: 0.62 to 1.23; p = 0.42). Additionally, all-cause mortality (RR: 1.07; 95% CI:
0.89 to 1.28; p = 0.48) and cardiovascular (CV) mortality (RR: 1.13; 95% CI: 0.89 to 1.43; p = 0.31)
were not different. However, the risk of any repeat revascularization (RR: 1.70; 95% CI: 1.34 to
2.15; p < 0.00001) was higher in patients assigned to PCI. Conclusions: The findings of this meta-
analysis suggest that the long-term survival and MACE of patients who underwent PCI for
unprotected LMCA stenosis were comparable to those receiving CABG, despite a higher rate of
repeat revascularization.
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1. Introduction

The available evidence supporting the treatment of patients with left main coronary artery
disease (LMCA) in support of percutaneous coronary intervention (PCI) or coronary artery bypass
grafting (CABG) remains unascertained. Current clinical guidelines recommend PCI as an
appropriate alternative to the standard treatment with CABG in patients with LMCA and low-to-
intermediate anatomical complexity [1,2]. Randomized clinical trials (RCTs) with long follow-up
results [3-6] have recently been published showing comparable results for the two procedures, with
a more frequent need for repeat revascularization in patients treated with PCI. Additional data are
required to overcome the limitation of the sample size in individual RCTs in comparing the primary
clinical outcome endpoints, including death, stroke, myocardial infarction and the need for
revascularization, between the two treatment strategies. Since atherosclerotic disease is progressive
in nature, an assessment of the outcomes of coronary interventions at long-term follow-ups should
be highly desirable. To further strengthen the evidence, we sought to meta-analyze all available
RCTs that compared the clinical outcome of PCI and CABG treatments of unprotected LMCA
reporting long-term (>fiv years) clinical follow -up data on the two treatment strategies. If the same
results hold, they may then have a significant impact on future clinical guidelines updates.

2. Methods

We followed the guidelines of the 2009 Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) statement [7]. Due to the study design (meta-analysis), neither the
Institutional Review Board (IRB) approval nor patient informed consent were needed.

2.1. Search Strategy

We systematically searched PubMed-Medline, EMBASE, Scopus, Google Scholar, the Cochrane
Central Registry of Controlled Trials and ClinicalTrial.gov up to May 2020 using the following key
words: (“left main stem” OR “left main coronary artery disease”) AND (“percutaneous coronary
intervention” OR “PCI”) AND (“coronary artery bypass grafting” OR “CABG”). Other potentially
suitable trials for inclusion in the analysis included abstracts from selected congresses: Scientific
Sessions of the American Heart Association (AHA), European Society of Cardiology (ESC),
American College of Cardiology (ACC) and European Society of Atherosclerosis (EAS). Only
articles published in English were included. No filters were applied. G.B. and F.Z.B. independently
evaluated all articles separately. The finally selected articles were obtained in full text and searched
carefully by the same two researchers independently. They extracted the necessary data and
evaluated the articles’ quality. Disagreements were resolved by discussion with a third party
(M.Y.H.).

2.2. Eligibility Criteria

Studies eligible for inclusion were those fulfilling the following criteria: (1) randomized design
comparing the efficacy and safety of PCI with that of CABG in patients with unprotected LMCA
disease, (2) minimum follow-up of 5 years and (3) full-text studies published in peer-reviewed
journals. Exclusion criteria were: (1) nonrandomized studies, (2) follow-up less than 5 years, (3)
unpublished papers and (4) ongoing trials. Observational and unpublished studies were not
included in the meta-analysis.
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2.3. Data Extraction

Qualified studies were searched, and the following data were collected, including: (a) first
author’s name, (b) date of publication, (c) clinical trial name, (d) place where the study was
conducted, (e) number of centers involved, (f) study design, (g) number of patients in each of the
two study arms who received LMCA treatment, (h) follow-up period and (i) detailed clinical
outcome and nature of events in the two groups.

2.4. Outcomes and Definitions

The primary outcome of the analysis was the major adverse cardiac events (MACE), defined as
the composite of death from any cause, stroke or myocardial infarction. The secondary outcomes
tested in this meta-analysis were all-cause mortality, cardiovascular (CV) mortality, nonfatal
myocardial infarction and any revascularization or stroke.

2.5. Quality Assessment

Risk of bias assessment in the included studies was evaluated by the same investigators for
each study and was performed systematically using the Cochrane quality assessment tool for RCTs
[8]. Tests for publication bias were not used, as it is recommended to be performed in the event of
10 or more trials being included for analysis [9]. We used the known seven criteria for quality
assessment according to the Cochrane tool, including: allocation sequence concealment (selection
bias), random sequence generation (selection bias), blinding of outcome assessment (detection bias),
blinding of participants and personnel (performance bias), incomplete outcome data (attrition bias),
selective outcome reporting (reporting bias) and other potential sources of bias. The risk of bias in
each study was conventionally classified as being “low”, “high” or “unclear” (Supplementary Table
S1).

2.6. Statistical Analysis

We performed the pooled analyses of treatment effects and clinical outcomes using the
Cochrane Collaborative software, RevMan 5.3.5 (the Nordic Cochrane Center, the Cochrane
Collaboration, 2014, Copenhagen, Denmark) [10]. Baseline characteristics were reported as median
and range. Mean and standard deviation (SD) values were estimated using the method described
by Hozo et al. [11]. Analysis was presented in forest plots. A two-tailed p-value < 0.05 was
considered significant. Meta-analyses were performed using the fixed-effects model, and the
random effect model was used if heterogeneity was encountered. Heterogeneity between studies
was assessed using the Cochrane Q test and I? index, with 12 < 25% indicating low, 25-50% moderate
and >50% high heterogeneity [12]. Based on a hazard ratio value of 1, above or below, we calculated
the relative risk for cardiovascular events [13]. Publication bias was assessed using Egger’s test and
the visual inspection of funnel plots.

3. Results

3.1. Search Results and Trial Flow

Of 1506 articles identified in the initial search, 101 studies were screened as potentially
relevant, but following critical scrutiny, only five RCTs [3-6,14,15] were considered appropriate and
were included in this meta-analysis (Figure 1).
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) study
selection flow chart. PCI: percutaneous coronary intervention and CABG: coronary artery bypass
grafting.

3.2. Characteristics of Included Studies

Of the 4499 patients eligible for analysis, 2249 patients were assigned to PCI and 2250 assigned
to CABG. From the five included RCTs, three reported 10-year follow-ups, and the remaining two
RCTs reported data on five-year follow-ups. The mean follow-up of the five RCTs was eight years
(range 5-10 years). Random-effect risk ratios were used for efficacy and safety outcomes. The mean
age of the patients was 65 years. The main characteristics of the included studies are reported in
Table 1.

Table 1. Trials characteristics.
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CABG: coronary artery bypass graft, CKD: chronic kidney disease, FFR: fractional flow reserve,
LVEF: left ventricular ejection fraction, MI: myocardial infarction, PCI: percutaneous coronary
intervention, STEMI: ST-elevation myocardial infarction and TVR: target vessel revascularization.
NOBLE = The Nordic-Baltic-British Left Main Revascularization trial, SYNTAX = The Synergy
between PCI with Taxus and Cardiac Surgery trial, EXCEL = Evaluation of XIENCE versus
Coronary Artery Bypass Surgery for Effectiveness of Left Main Revascularization trial,
PRECOMBAT = Premier of Randomized Comparison of Bypass Surgery versus Angioplasty Using
Sirolimus-Eluting Stent in Patients with Left Main Coronary Artery Disease trial and LE MANS = Left
Main Coronary Artery Stenting trial.

3.3. Primary Clinical Outcomes

MACE

MACE was reported in all five included trials. MACE occurred in 502 patients (22%) assigned
to PCI and in 427 patients (19%) assigned to CABG (RR: 1.13; 95% CI: 0.94 to 1.36; p = 0.19; Figure 2)
at the latest follow-up. MACE was not statistically different between PCI and CABG treatment
groups. There was high heterogeneity (12 = 60%).

PCl CABG Risk Ratio Risk Ratio
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LE MANS 10 vear, 2016 27 52 33 53 161% 0.83[0.60,117] -
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Figure 2. Risk of major adverse cardiac events (MACE) at the latest follow-up: PCI vs. CABG.

3.4. Secondary Clinical Outcomes

All-Cause Mortality

All-cause mortality was reported in all trials. Mortality from any cause occurred in 320 patients
(14%) assigned to PCI and in 293 patients (13%) assigned to CABG (RR = 1.07; 95% CI: 0.89 to 1.28; p =
0.48, Figure 3) at the latest follow-up. There was no difference in the occurrence of all-cause
mortality between the two treatment strategies. There was moderate heterogeneity (12 = 28%).
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Figure 3. Risk of all-cause mortality at the latest follow-up: PCI vs. CABG.

CV Mortality

CV mortality was reported in four out of five RCTs. CV mortality occurred in 138 patients
(6.3%) assigned to PCI and in 122 patients (5.6%) assigned to CABG (RR: 1.13; 95% CI: 0.89 to 1.43; p
= 0.31; Figure 4) at the latest follow-up. The difference in CV mortality was not significant between
the two groups. There was no heterogeneity (I> = 0%).
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Figure 4. Risk of cardiovascular mortality at latest follow-up: PCI vs. CABG.

Stroke

Stroke was reported in all five included trials. Stroke occurred in 59 patients (2.6%) assigned to
PCI and in 68 patients (3%) assigned to CABG (RR: 0.87; 95% CI: 0.62 to 1.23; p = 0.42; Figure 5) at
the latest follow-up. The incidence of stroke during follow-up did not differ significantly between
the two treatment groups. There was moderate heterogeneity (12 = 44%).

PCl CABG Risk Ratio Risk Ratio
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Figure 5. Risk of stroke at the latest follow-up: PCI vs. CABG.

Myocardial Infarction

Myocardial infarction was reported in all five included trials. Myocardial infarction occurred
in 180 patients (8%) assigned to PCI and in 129 patients (5.7%) assigned to CABG (RR: 1.48; 95% CI:
0.97 to 2.25; p = 0.07; Figure 6) at the latest follow-up. The difference was not significant, and there
was high heterogeneity (I = 57%).



J. Clin. Med. 2020, 9, 2231 7 of 10

PCl CABG Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
EXCEL 6 year, 2019 95 948 84  OET  32T% 1.14 [0.86, 1.51] B
LE MAMS 10 year, 2016 i 52 [ 53 10.2% 0.85[0.28, 2.61] —
MOBLE 5 vyear, 2019 43 592 16 592 22.2% 2.87[1.61,5.10] —
FRECOMBAT 10 year, 2020 9 300 8 300 131% 1.13[0.44, 2.88] e
SYMTAX 5-year, 2014 28 357 16 348 21.6% 1.71[0.94, 2.10] T
Total (95% CI) 2249 2250 100.0% 1.48[0.97, 2.25] -
Total evenis 1a0 129
Heterogeneity: Tau®=0.12; Chi®= 9.37, df= 4 (P = 0.09); F= 57% 00 02 3 20

Testfor overall effect: Z=1.83 (F=0.07) Favours PCl Favours CABG

Figure 6. Risk of myocardial infarction at the latest follow-up: PCI vs. CABG.

Unplanned Repeat Revascularization

Data on unplanned repeat revascularizations were reported in all five included trials.
Unplanned repeat revascularizations occurred in 319 patients (14%) assigned to PCI and in 181
patients (8%) assigned to CABG (RR: 1.70; 95% CI: 1.34 to 2.15; p < 0.001; Figure 7) at the latest
follow-up. Repeat revascularizations were significantly more frequent among patients treated with
PCI than CABG. There was moderate heterogeneity (I> = 45%).

There was no evidence for publication bias according to the Egger’s test used for any of the
outcomes assessed.
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Figure 7. Risk of repeat revascularization at the latest follow-up: PCI vs. CABG.

Risk of Bias Assessment

The quality of all included studies was assessed for a risk of bias and applicability concerns by
applying the Quality Assessment of Diagnostic Accuracy Studies questionnaire (QUADAS-2)
principles (Supplementary Table S2) [7]. All criteria domains for the risk of bias and applicability
were analyzed. The risk of bias was classified as “low”, “high” or “unclear”. Most studies had high
quality and clearly defined objectives and main outcomes (Supplementary Figure S1). All domains
had a low risk of bias (<20%) and no evidence for publication bias basis.

4. Discussion

4.1. Findings

This meta-analysis of RCTs compared the long-term efficacy of a PCI strategy compared with a
CABG strategy in treating symptomatic patients with unprotected LMCA. The main findings at a
median follow-up of eight years can be summarized as follows: (1) There was no significant
difference in the occurrence of MACE, all-cause mortality, cardiac death, myocardial infarction and
stroke between patients assigned to PCI compared with those assigned to a CABG treatment
strategy. (2) PCI was associated with higher rates for a need for unplanned revascularization during
follow-up compared with CABG.

4.2. Data Interpretation

This is the first meta-analysis that included only RCTs with a long-term follow-up with a
minimum of five years of patients receiving revascularization for unprotected LMCA disease. The
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traditional well-established treatment of LMCA has been CABG with left internal mammary artery
grafted to the left anterior descending coronary artery. This approach, over the years, has proved to
provide excellent clinical outcomes to these challenging patients [16]. With the recent development
of excellent quality drug-eluting stents [17], interest developed to implant them in patients with
high-grade LMCA stenosis—particularly those carrying significant surgical risk. In keeping with
previous publications [18,19] in the same field, our results showed that the long-term efficacy of PCI
for treating unprotected LMCA disease is similar to CABG, with similar rates of MACE and
secondary clinical outcomes, even all-cause and cardiovascular mortality. However, such
similarities of hard endpoints were on the expense of PCI patients requiring more often repeat
revascularizations than the surgical ones. This difference was not surprising for a number of
reasons. Firstly, the stented coronary segment remains a vulnerable spot for atherosclerotic disease
progression within and/or outside the stented segment [20]. In contrast, with CABG coronary flow
is guaranteed through the LIMA, known to be strikingly resistant to the development of obstructive
atherosclerosis [21]. Secondly, atherosclerosis is a progressive disease [22]; therefore, despite
repairing the LMCA stenosis, the underlying pathology may progress in some patients over the
course of the follow-up period, even despite efforts to control the risk factors. With CABG, unless
the progressive disease is distal to the graft site or in another major branch, patients are expected to
maintain good coronary circulation. Thirdly, the same principle applies to those with extensive
coronary calcification, in whom calcium begets calcium [23]. A localized area of recurrent severe
LMCA calcification in PCI patients would require repeat revascularizations compared to a LIMA
that is distally grafted, thus bypassing all proximal blood flow obstacle lesions.

The results of this study have significant importance when compared to other recently
published studies. Distinct from previous meta-analyses, we included only RCTs with minimum
follow-up periods of five years, and consequently, the outcomes for both strategies were assessed
over a median of eight-year follow-ups. This expanded the follow-up period compared with the
recently published meta-analyses of RCTs that reported the outcomes in patients treated with PCI
or CABG over five to six years of clinical follow-up [18,19]. The longer follow-up period provided
by our meta-analysis allowed a better assessment of the impact of the disease progression in these
patients. However, even with a longer follow-up, PCI showed a comparable efficacy with that of
CABG for most clinical outcomes [24].

4.3. Clinical Implications

This meta-analysis clearly demonstrated comparable long-term clinical outcomes for PCI
compared with CABG treatments of patients with unprotected LMCA disease. Hard clinical
outcomes, including mortality, were not different between the two treatment strategies, but the
higher need for repeat revascularizations with the nonsurgical procedure should be considered in
the decision-making process. It is expected that, with the continuous development of better-quality
stents, resulting in better arterial stability and tissue compatibility and a lower need for repeat
revascularizations, PCI might become the established treatment for select patients with LMCA
disease.

4.4, Limitations

The available number of RCT eligible for inclusion in this meta-analysis was small, particularly
because of the required minimum five-year follow-up. However, despite the extended follow-up
period, the main results are comparable to previously published meta-analyses [18,19]. As is the
case with all study-level meta-analyses, we did not have control of the patients’ recruitment
strategies in the two arms of each RCT; individual investigators of these RCTs followed strict
protocols. Some of the secondary clinical outcomes were not available in the five RCTs, but this did
not impact the overall results, as these were consistent with previously published results in studies
with shorter clinical follow-ups.
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5. Conclusions

The findings of this meta-analysis, with the longest clinical follow-up currently available,
suggest that the MACE rate and long-term survival of patients were comparable in patients
receiving PCI or CABG for unprotected left main stem disease. However, the rate of repeat
revascularizations was higher in patients treated with PCI.

Supplementary Materials: The following are available online at www.mdpi.com/2077-0383/9/7/2231/s1:
Supplementary Table S1. Qualitative assessment of study reporting; Supplementary Table S2. Summary of
QUADAS-2 Assessment of Selected Studies; Supplementary Figure S1. Risk of bias.

Author Contributions: G.B. and M.Y.H,, designed and drafted the article; G.B., Z.R., and F.Z.B. performed
the literature search, study selection and data extraction. G.B., A.B, I.B. and M.Y.H,, analyzed and interpreted
the data; M.Y.H., G.B. G.N,, S.E. and F.A. critically revised the article. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Neumann, F.J.; Sousa-Uva, M.; Ahlsson, A.; Alfonso, F.; Banning, A.P.; Benedetto, U.; Byrne, R.A.; Collet,
J.-P.; Falk, V., ESC Scientific Document Group; et al. 2018 ESC/EACTS Guidelines on myocardial
revascularization. Eur. Heart ]. 2019, 40, 87-165, d0i:10.1093/eurheartj/ehy394.

2.  Patel, MR, Dehmer, GJ.,; Hirshfeld JW.; Smith, PK,; Spertus, J.A.
ACCEF/SCAI/STS/AATS/AHA/ASNC/HFSA/SCCT 2012 appropriate use criteria for coronary
revascularization focused update: A report of the American College of Cardiology Foundation
Appropriate Use Criteria Task Force, Society for Cardiovascular Angiography and Interventions, Society
of Thoracic Surgeons, American Association for Thoracic Surgery, American Heart Association,
American Society of Nuclear Cardiology, and the Society of Cardiovascular Computed Tomography. J
Am. Coll. Cardiol. 2012, 59, 857-881, d0i:10.1016/j.jacc.2011.12.001.

3. Holm, N.R.; Makikallio, T.; Lindsay, M.M.; Spence, M.S.; Erglis, A.; Menown, 1.B.A.; Trovik, T.; Eskola,
M.; Romppanen, H.; SYNTAX Extended Survival Investigators; et al. Percutaneous coronary angioplasty
versus coronary artery bypass grafting in the treatment of unprotected left main stenosis: Updated 5-year
outcomes from the randomised, non-inferiority NOBLE trial. Lancet 2020, 395, 191-199.

4. Thuijs, D.J.F.M.; Kappetein, A.P.; Serruys, P.W.; Mohr, F.-W.; Morice, M.-C.; Mack, M.].; Holmes, D.R., Jr;
Curzen, N.; Davierwala, P.; SYNTAX Extended Survival Investigators; et al. Percutaneous coronary
intervention versus coronary artery bypass grafting in patients with three-vessel or left main coronary
artery disease: 10-year follow-up of the multicentre randomised controlled SYNTAX trial. Lancet 2019;
394, 1325-1334.

5.  Stone, G.W.; Kappetein, A.P.; Sabik, ].F.; Pocock, S.J.; Morice, M.C.; Puskas, J; Kandzari, D.E;
Karmpaliotis, D.; Brown, W.M., I, EXCEL Trial Investigators; et al. Five-Year Outcomes after PCI or
CABG for Left Main Coronary Disease. N. Engl. |. Med. 2019, 381, 1820-1830.

6. Park, D.W, Ahn, ].M,; Park, H;; Yun, S.C;; Kang, D.Y.; Lee, P.H.; Kim, Y.-H.; Lim, D.-S.; Rha, S.-W;
PRECOMBAT Investigators; et al. Ten-Year Outcomes After Drug-Eluting Stents Versus Coronary Artery
Bypass Grafting for Left Main Coronary Disease: Extended Follow-Up of the PRECOMBAT Trial.
Circulation 2020, 141, 1437-1446.

7. Mobher, D, Liberati, A.; Tetzlaff, J.; Altman, D.G.; Prisma Group. Preferred reporting items for systematic
reviews and meta-analyses: The PRISMA statement. BM] 2009, 339, b2535.

8.  Green, S. Cochrane Handbook for Systematic Reviews of Interventions; The Cochrane Collaboration: London,
UK, 2011.

9. The Cochrane Collaboration. Cochrane Handbook for Systematic Reviews of Interventions—10.4.3.1
Recommendations on Testing for Funnel Plot Asymmetry; The Cochrane Collaboration: London, UK,
2011.



J. Clin. Med. 2020, 9, 2231 10 of 10

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Cooper, HM.; Hedges, L.V. The Handbook of Research Synthesis; Russell Sage Foundation: New York, NY,
USA, 199%4.

Hozo, S.P.; Djulbegovic, B.; Hozo, I. Estimating the mean and variance from the median, range, and the
size of a sample. BMC Med. Res. Methodol. 2005, 5, 13.

Higgins, J.P.; Thompson, S.G.; Deeks, J.J.; Altman, D.G. Measuring inconsistency in meta analyses. BM]
2003, 327, 557-560.

Abramson, J.; Abramsonm, Z. Making Sense of Data: A Self-Instruction Manual on the Interpretation of
Epidemiological Data; Oxford University Press: Oxford, UK, 2001. ISBN 0-19-514525-9.

Buszman, P.E.; Buszman, P.P.; Banasiewicz-Szkrébka, L; Milewski, K.P.; Zurakowski, A.; Orlik, B.;
Konkolewska, M.; Trela, B.; Janas, A.; Martin, J.L.; et al. Left Main Stenting in Comparison With Surgical
Revascularization: 10-Year Outcomes of the (Left Main Coronary Artery Stenting) LE MANS Trial. JACC
Cardiovasc. Interv. 2016, 9, 318-327.

Morice, M.C.; Serruys, P.W.; Kappetein, A.P.; Feldman, T.E.; Stahle, E.; Colombo, A.; Mack, M.].; Holmes,
D.R,; Choi, J.W.; Ruzyllo, W.; et al. Five-Year outcomes in patients with left main disease treated with
either percutaneous coronary intervention or coronary artery bypass grafting in the synergy between
percutaneous coronary intervention with taxus and cardiacsurgery trial. Circulation 2014, 129, 2388-2394.
El-Menyar, A.A.; Al Suwaidi, J.; Holmes, D.R., Jr. Left main coronary artery stenosis: State-Of-The-Art.
Curr. Probl. Cardiol. 2007, 32, 103-193, d0i:10.1016/j.cpcardiol.2006.12.002.

Alfonso, F.; Antufia, P. New-Generation drug-eluting stents for unselected patients with left main
coronary artery disease: Crossing a second Rubicon? Int. ]. Cardiol. 2019, 280, 49-50,
doi:10.1016/j.ijcard.2019.01.040.

Ahmad, Y.; Howard, J.P.; Arnold, A.D.; Cook, C.M.; Prasad, M.; Ali, Z.A.; Parikh, M.A.; Kosmidou, I;
Francis, D.P.; Moses, ].W.; et al. Mortality after drug-eluting stents vs. coronary artery bypass grafting for
left main coronary artery disease: A meta-analysis of randomized controlled trials. Eur. Heart ]. 2020,
doi:10.1093/eurheartj/ehaal35.

D’ Ascenzo, F.; De Filippo, O.; Elia, E.; Doronzo, M.P.; Omede, P.; Montefusco, A.; Pennone, M.; Salizzoni,
S.; Conrotto, F.; Gallone, G.; et al. Percutaneous vs. surgical revascularization for patients with
unprotected left main stenosis: A meta-analysis of 5 years follow-up RCTs. Eur. Heart |. Qual. Care Clin.
Outcomes 2020, doi:10.1093/ehjqcco/qcaa041.

Borhani, S.; Hassanajili, S.; Ahmadi Tafti, S.H.; Rabbani, S. Cardiovascular stents: Overview, evolution,
and next generation. Prog. Biomater. 2018, 7, 175-205.

Shelton, M.E.; Forman, M.B.; Virmani, R.; Bajaj, A.; Stoney, W.S.; Atkinson, ].B. A comparison of
morphologic and angiographic findings in long-term internal mammary artery and saphenous vein
bypass grafts. |. Am. Coll. Cardiol. 1988, 11, 297-307.

Henein, M.Y.; Vancheri, S.; Bajraktari, G.; Vancheri, F. Coronary Atherosclerosis Imaging. Diagnostics
Basel 2020, 10, 65, doi:10.3390/diagnostics10020065.

Yoon, H.C.; Emerick, A.M.; Hill, J.A.; Gjertson, D.W.; Goldin, J.G. Calcium begets calcium: Progression of
coronary artery calcification in asymptomatic subjects. Radiology 2002, 224, 236-241,
doi:10.1148/radiol.2241011191.

Alfonso, F.; Kastrati, A. Ten-Year Follow-Up of Left Main Coronary Artery Revascularization: Still
Equipoise Between Percutaneous Interventions and Surgery? Circulation 2020, 141, 1447-1451,
doi:10.1161/CIRCULATIONAHA.120.046154.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ @ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).



