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When selecting conduits for coronary artery bypass, long-term patency, survival benefit, and patient 
factors such as coronary atherosclerotic burden and comorbid conditions are the primary influences 
on surgical decision-making (Fig. 1). Previous studies have shown that multiple arterial conduits offer 

a survival benefit,1 but the observational design of this work makes the findings subject to patient selection bias. 
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Fig. 1 Conduit options for coronary artery bypass grafting. Artwork used with permission of Baylor College of Medicine.

Saphenous 
Vein
Benefits:
- Quick access
- Length

Disadvantages
- 75% patency 

at 5 years
- 60% patency 

at 10 years

Internal Thoracic 
Arteries
Benefits:
- Survival benefit by 5 years
- 95% patency at 5 years
- 90% patency at 10 years

Disadvantages
- Increased time and 

technical skill required for 
harvest

- Right internal thoracic 
artery may be limited by 
length

Radial Artery
Benefits: Disadvantages
- Simultaneous harvest possible - Vasospasm
- No increase in sternal wound infection - Patency requires high degree of obstruction
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The Arterial Revascularization Trial was a prospective, 
randomized trial comparing bilateral internal thoracic 
arteries (ITAs) with single ITA conduits plus either 
a vein or radial artery (RA) conduit.2 The study did 
not demonstrate the survival benefit that observation-
al studies have shown. With a crossover rate of 14% 
and 21.8% of patients in the single-ITA group receiv-
ing RA grafts, the findings are far from conclusive. In 
a post hoc, as-treated analysis, a survival benefit was 
seen with 2 arterial grafts—left ITA (LITA) plus right 
IT or RA—compared with a single arterial graft, but 
this type of analysis has the same limitations regarding 
selection bias as the previous observational findings. 
The need for a randomized controlled trial aimed at 
understanding the benefits and limitations of multiple 
arterial grafting (MAGs) is clear. The Randomization 
of Single vs Multiple Arterial Grafts trial has concluded 
enrollment (N = 4300) and is expected to help clarify 
the benefits of MAG in nonemergent coronary artery 
bypass graft procedures,3 with a nested trial focused on 
female patients (N = 2000) expected to follow in 2023.4

Review of Conduit Options

The oldest and most commonly used conduit in the 
United States is the greater saphenous vein. It offers 
quick and less technically demanding harvest and 
minimal length restrictions, but with 5-year and 10-
year patencies of only 75% and 60%, respectively, there 
are clear limitations to its use in younger patients.5 The 
LITA is the gold-standard conduit, with patencies of 
95% and 90% at 5 and 10 years, respectively.6 Although 
LITA to left anterior descending coronary artery is a So-
ciety of Thoracic Surgeons class I recommendation,7 the 
time and technical skill required for harvesting make 
the left anterior descending coronary artery unsuitable 
for emergencies or salvage procedures and limit its use 
in patients with subclavian stenosis. The right ITA has 
long-term patency similar to that of the LITA but is 
often limited by physical distance to the lesion.8 The RA 
provides yet another option for arterial graft conduits. 
Harvest requires less time than with bilateral thoracic 
arteries, and its use does not increase the rate of sternal 
wound infection. The RA requires a high degree of ste-
nosis (>90%) to achieve patency rates that compare with 
ITA, limiting the lesions it can be used to bypass. The 
artery’s muscular walls and intact internal elastic lamina 
are prone to vasospasm, making it less ideal for patients 
with heavily calcified arteries, patients who smoke, and 

patients with heart failure who are likely to require ino-
tropic/pressor support postoperatively.9

Patient Selection

To determine which graft is best, the surgeon must 
consider conduit suitability, lesion anatomy, patient 
age, comorbidities, and level of risk. Lesion severity and 
location are also primary determinants of conduit selec-
tion, as described earlier. Although lesion location can 
limit conduit options based on length, composite grafts 
may be considered; however, these can increase techni-
cal complexity and operative time. Patient age and life 
expectancy also contribute to conduit selection. With 
the data demonstrating that patients older than 70 years 
of age do not gain a mortality benefit from MAG,10 the 
risk-benefit ratio favors the quicker, less-complex saphe-
nous vein conduits. Finally, high-risk patients with mul-
tiple comorbidities, such as kidney failure, low ejection 
fraction, shock, and diabetes, have no additional benefit 
from MAG.7

Conclusion

Multiple arterial grafts are beneficial when there is a 
balance of anatomy, flow dynamics, and comorbid con-
ditions. Current available evidence shows that arterial 
grafts improve survival and reduce adverse events in the 
right patient, for the right reason, and in the right setting.
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Abbreviations and Acronyms

ITA internal thoracic artery
LITA left internal thoracic artery
MAG multiple arterial grafting
RA radial artery
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