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What is new in the armamentarium of coronary surgeons to 
compete with PCI?
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In the last two decades, the comparison between percutaneous 
coronary intervention (PCI) and coronary artery bypass grafting 
(CABG) in the treatment of patients with multivessel and left 
main disease has been the object of at least a dozen large ran-
domised controlled trials (RCTs).

One of the problems in the PCI vs. CABG debate is that, due 
to the continuous improvement in the technical and technological 
aspects of the two procedures, most of the comparative analyses 
are outdated soon after (or sometimes even at the moment of) their 
publication.

We herein describe three recent findings that will most likely 
result in the future in substantially superior outcomes of CABG 
and influence future comparisons with PCI: the greater use of 
guideline-directed medical therapy (GDMT), the use of additional 
arterial grafts (the radial artery in particular) to supplement the 
left internal thoracic artery to left anterior descending anastomo-
sis, and the no-touch aortic technique.

Guideline-directed medical therapy
In a post hoc analysis of the SYNTAX trial, Iqbal and co-authors 
found that GDMT was underused in both groups, but especially 

in the surgical arm, and was closely associated with five-year out-
come1,2. The treatment effect of GDMT was even greater than the 
treatment effect of revascularisation strategy (26% relative reduc-
tion in mortality with CABG versus PCI). Similarly, in a recent 
analysis of five randomised trials comparing the two revasculari-
sation strategies, Pinho-Gomes et al showed how the compliance 
with GDMT is significantly lower after CABG than after PCI. 
Using meta-regression the authors were able to show an associa-
tion between lower use of GDMT and adverse clinical outcomes 
in PCI versus CABG at five years, suggesting that the benefit of 
surgery could be markedly enhanced with more diligent secondary 
prevention strategies3.

Additional arterial grafts
The interim five-year analysis of the Arterial Revascularization 
Trial (ART - the largest trial on the comparison between the use 
of single vs. double internal thoracic artery grafts for CABG) 
reported no additional clinical benefit of a second arterial graft4. 
However, ART was confounded by several factors including 
a high rate of crossovers, frequent use of the radial artery (RA) in 
the single internal thoracic artery group and very high compliance 
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with GDMT that may have reduced vein graft failure. The ten-year 
results of the trial are eagerly anticipated, by the end of this year.

Different results have been reported for the RA. After sporadic 
experiences in the 1970s, the RA was introduced into clinical 
practice as a conduit for CABG in the early 1990s5. Since then, 
several RCTs and meta-analyses have shown that the patency rate 
of the RA is significantly better than that of the saphenous vein 
(SV). The difference in patency between the SV and the RA is 
usually not apparent in the first postoperative year, but becomes 
significant from four years after surgery6. In a prospective 20-year 
follow-up of patients receiving RA and SV grafts, we have shown 
how the risk of occlusion two decades after surgery is almost 
threefold higher for the SV than for the RA7.

A large number of observational studies have reported that the 
use of the RA instead of the SV for CABG is associated with bet-
ter postoperative survival. In a recent meta-analysis of 12 stud-
ies and 23,288 patients, we found that, compared to the SV, the 
use of the RA is associated with a 24% relative reduction in the 
risk of mortality at a mean follow-up of 6.7 years after surgery8. 
However, observational series have limitations in terms of poten-
tial for unmatched confounders and treatment allocation biases 
and the solidity of the conclusions based on observational data has 
been questioned9.

Recently, a patient-level analysis of all RCTs that compared 
the RA and the SV as the second conduit for CABG has shown 
that at five-year follow-up the use of the RA was associated with 
a significant reduction of major adverse cardiac events, myo-
cardial infarction and repeat revascularisation (HR for the com-
posite outcome 0.67, 95% CI: 0.49-0.90)10. The incidence of 
graft failure was also significantly lower for the RA, providing 
a mechanistic explanation for the clinical observations (HR for 
graft occlusion 0.44, 95% CI: 0.28-0.70). This RCT-based dem-
onstration overcame the limitations of the previous observational 
studies and is regarded as a definitive demonstration of the clini-
cal benefits associated with the use of additional arterial grafts 
for CABG.

To date, no RCT has compared multi-arterial CABG to PCI, and 
the use of additional arterial conduits in the surgical arm of the 
studies comparing the two techniques has generally been very lim-
ited (35% in the SYNTAX trial). Observational data suggest that 
the use of additional arteries can further increase the benefit of 
surgery. In a single-institution propensity-matched analysis, Habib 
and associates found that at nine-year follow-up CABG with mul-
tiple arterial grafts, but not conventional CABG, was associated 
with a statistically significant survival benefit compared to PCI 
with drug-eluting stents11, and Raja and associates reported similar 
results in another large propensity-matched series12.

The renewed interest of surgeons in the use of the RA, coupled 
with the increase in the use of the transradial approach for PCI and 
catheterisation, opens up the new question of the management of 
the artery in patients with coronary disease. This is of particular 
relevance as there is convincing evidence that catheterisation of the 
radial artery can lead to prolonged endothelial dysfunction and an 

increased risk of failure if used for CABG13. In a recent joint review 
on the subject some practical recommendations were made8. The 
most important is probably that, as most of the catheterisation labo-
ratories are set to use the right RA and most of the surgeons prefer 
to use the left RA to harvest the left internal thoracic artery simulta-
neously, in general the cardiologists should stay to the right and the 
surgeons to the left. Bilateral radial procedures (either percutaneous 
or surgical) should be discouraged and efforts to minimise RA dam-
age during transradial interventions (distal RA access point, minia-
turised equipment, aggressive antithrombotic treatment, and patent 
haemostasis) actively implemented.

No-touch aortic technique
Another important evolution in CABG is the use of the an-aortic 
technique or no-touch aortic technique. No-touch aortic CABG 
implies off-pump revascularisation using only in situ internal 
thoracic artery and composite (Y) grafts. This technique effec-
tively permits avoidance of any aortic manipulation and has the 
potential to minimise the risk of intraoperative stroke. Indeed, in 
the recently reported EXCEL trial where surgeons were encour-
aged to use intraoperative ultrasound to guide cannulation and 
aortic manipulation, the incidence of stroke between CABG and 
PCI, in contrast to previous RCTs, was similar. Furthermore, in 
a recent network meta-analysis comparing the results of CABG 
with different degrees of aortic manipulation, Zhao and associ-
ates found that the use of a no-touch aortic technique was assoc-
iated with a 78% reduction in the risk of stroke compared to 
traditional CABG (HR 0.22, 95% CI: 0.14-0.33)14. As intraop-
erative stroke has traditionally been the Achilles’ heel of CABG 
in comparison with PCI, it is conceivable that a broader use of 
the no-touch technique could result in better relative results in 
the surgical arm.

In conclusion, technical and technological innovations on both 
sides continue to modify the components of the PCI vs. CABG 
comparison. The use of more aggressive GDMT, additional arte-
rial grafts and the no-touch aortic technique are probably the most 
promising innovations on the surgical side.

Now the ball is in your court…
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