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hen 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,' 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.
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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.? 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,’ with a nested trial focused on
female patients (N'=2000) expected to follow in 2023.*

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.’ The
LITA is the gold-standard conduit, with patencies of
95% and 90% at 5 and 10 years, respectively.® Although
LITA to left anterior descending coronary artery is a So-
ciety of Thoracic Surgeons class I recommendation,” 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.* 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
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Abbreviations and Acronyms

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

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

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," 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/

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,

Published: 23 June 2023

Author Contributions: L.B. was responsible for study concep-
tion, design, and data collection; N.R.V. was responsible for draft
manuscript preparation. Both authors reviewed and approved the
final version.

Conflict of Interest Disclosure: None
Funding/Support: None
Section Editor: Joseph G. Rogers, MD

Meeting Presentation: Presented at: Global Cardiovascular
Forum: Exploring Innovations Changing Cardiovascular Care;
January 28, 2023; Houston, TX.

http://primi BT S r ek AR Tha M8 BaBlastor dom/ | 2025-01-05



Roa-Vidal and Barron

References

L.

Yi G, Shine B, Rehman SM, Altman DG, Taggart

DP. Effect of bilateral internal mammary artery grafts

on long-term survival: a meta-analysis approach.
Circulation. 2014;130(7):539-545. doi:10.1161/
CIRCULATIONAHA.113.004255

Taggart DP, Benedetto U, Gerry S, et al; Arterial
Revascularization Trial Investigators. Bilateral versus single
internal-thoracic-artery grafts at 10 years. N Engl ] Med.
2019;380(5):437-446. doi:10.1056/NEJMo0a1808783
Gaudino M, Alexander JH, Bakaeen FG, et al. Randomized
comparison of the clinical outcome of single versus multiple
arterial grafts: the ROMA trial—rationale and study
protocol. Eur | Cardiothorac Surg. 2017;52(6):1031-1040.
doi:10.1093/ejcts/ezx358

Gaudino M, Fremes SE, Mehran R, Bairey Merz N;
ROMA-Women Steering Committee and Investigators.
ROMA-Women: innovative approaches for the first
cardiac surgery trial in women. Circulation. Accepted
manuscript. Published online April 3, 2023. doi:10.1161/
CIRCULATIONAHA.123.064033

Goldman S, Zadina K, Moritz T, et al; VA Cooperative
Study Group #207/297/364. Long-term patency of
saphenous vein and left internal mammary artery grafts
after coronary artery bypass surgery. J Am Coll Cardiol.
2004;44(11):2149-2156. doi:10.1016/j.jacc.2004.08.064

The Texas Heart Institute Journal 2023, Vol. 50, No. 3

Conduit Selection in CABG Surgery

Cameron A, Davis KB, Green GE, Myers WO, Pettinger
M. Clinical implications of internal mammary artery
bypass grafts: the coronary artery surgery study experience.
Circulation. 1988;77(4):815-819. doi:10.1161/01.CIR.77.4.815
Gaudino M, Samadashvili Z, Hameed I, Chikwe J, Girardi
LN, Hannan EL. Differences in long-term outcomes after
coronary artery bypass grafting using single vs multiple
arterial grafts and the association with sex. JAMA Cardiol.
2020;6(4):401-409. doi:10.1001/jamacardio.2020.6585
Bakaeen FG, Ghandour H, Ravichandren K, et al. Right
internal thoracic artery patency is affected more by target
choice than conduit configuration. Ann Thorac Surg.
2022;114(2):458-466. doi:10.1016/j.athoracsur.2021.09.015
Ruengsakulrach P, Sinclair R, Komeda M, Raman J,
Gordon I, Buxton B. Comparative histopathology of radial
artery versus internal thoracic artery and risk factors for
development of intimal hyperplasia and atherosclerosis.
Circulation. 1999;100(19 suppl):11139-11144. doi:10.1161/01.
cir.100.suppl_2.11-139

Benedetto U, Codispoti M. Age cutoff for the loss of survival
benefit from use of radial artery in coronary artery bypass
grafting. J Thorac Cardiovasc Surg. 2013;146(5):1078-1085.
doi:10.1016/j.jtcvs.2013.07.025

http://primi T S r ek AR ha M8 BB lastory dom/ | 2025-01-05



