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This thesis analyzes the clinical outcomes of the radial artery as a coronary artery bypass 

conduit, compares it to other conduits, and describes the factors associated with graft patency. 

This was achieved through original research and several individual patient-data and aggregate 

meta-analyses. 

The first part of this thesis (Chapter2) describes the effects of different radial artery 

harvesting techniques (open versus endoscopic) on the structural integrity and functions of the 

endothelium of radial artery. The harvesting techniques were analyzed by evaluating endothelial-

dependent vasorelaxation to acetylcholine as well as quantitative structural analysis of the 

endothelial integrity. Open radial artery harvesting was found to be associated with a significantly 

higher endothelium-dependent vasodilation. However, further investigation on the potential 

implications of these findings in terms of graft spasm and patency as well as clinical outcomes are 

needed.  

This is followed by a presentation of the 20‐year long-term results of the radial artery as a 

coronary artery bypass surgery (CABG) conduit in our institution in Chapter 3. The 20‐year patency 

rate of radial artery grafts is good, and not inferior to the internal thoracic artery, especially when 

the conduit is used to graft a vessel with >90% stenosis. Radial artery harvesting does not lead to 

hand or forearm symptoms, even at a very long-term follow-up. To provide the most robust 

evidence to date on the use of the radial artery, Chapter 4 summarizes our patient-level meta-

analysis of randomized trials comparing radial-artery grafts to saphenous-vein grafts for CABG to 

describe the clinical outcomes of radial artery grafting. The purpose of this was to pool data from 

all the randomized controlled trials comparing the radial artery to the saphenous vein that 
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individually were underpowered to detect clinical differences. In comparison to use of saphenous-

vein grafts, use of radial-artery grafts for CABG resulted in a lower rate of adverse cardiac events 

and a higher patency rate at 5-year follow-up. 

In Chapter 5, we study the role of calcium channel blockers on the midterm clinical and 

angiographic outcomes of the radial artery.  In patients with radial artery grafts, calcium channel 

blocker use is found to be associated with significantly better mid-term clinical and angiographic 

radial artery outcomes. Chapters 6 and 7 compare the radial artery to other CABG conduits 

through large patient-level datasets including six angiographic randomized controlled trials of 

CABG conduits to explore the incidence and determinants of coronary graft failure for different 

conduits. Our analyses showed that failure of the left internal mammary arteries to left anterior 

descending artery (LAD) bypass is a very uncommon event. For the non-LAD distribution, the non-

use of radial artery, age, female gender, left ventricular ejection fraction<50% and use of the Y 

graft configuration were significantly associated with mid-term graft failure.  

The differences in late survival and other clinical outcomes according to the type of second 

graft used (radial artery versus right internal thoracic artery versus saphenous vein grafts) for 

CABG are also compared in a network meta-analysis. The use of the radial artery or the right 

internal thoracic artery is associated with a similar and statistically significant long-term clinical 

benefit compared to the saphenous vein. There are no differences in operative risk or 

complications between the two arterial conduits, but deep sternal wound infection remains a 

concern with bilateral internal thoracic artery when skeletonization is not used. 

  


