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ABSTRACT

Coronary artery bypass grafting is a widely adopted surgical intervention for coronary artery disease and
arterial graft selection significantly impacts long-term outcomes. While the Internal Thoracic Artery (ITA)
is established as the gold standard for grafting the left anterior descending artery, the optimal second graft
remains controversial. This mini-review critically summarizes recent findings from a study comparing ITA
and Radial Artery (RA) grafts for left circumflex artery revascularization over a 10-year follow-up period.
The results highlight the superiority of ITA over RA in longterm mortality, particularly after adjusting
for baseline differences in patient characteristics through propensity score matching. We also review the
contemporary literature and examine the potential mechanisms underlying the differential outcomes,
including graft patency and risk factors such as diabetes mellitus and chronic kidney disease. The findings
emphasize the need for long-term follow-up and further research to optimize graft selection, particularly in
high-risk populations.
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INTRODUCTION

Coronary Artery Bypass Grafting (CABG) remains a cornerstone in
the treatment of complex coronary artery disease. The selection of
arterial grafts has a profound impact on long-term outcomes. Due
to its excellent patency rates and proven benefits in left anterior
descending artery revascularization, the ITA is widely considered
the optimal choice [1,2]. However, the use of a second arterial graft-
whether it should be another ITA or a RA continues to be debated.
Studies comparing the longterm outcomes of ITA vs. RA grafts
for Left Circumflex Artery (LCx) revascularization have provided
valuable insights, especially given the paucity of long-term data in
Asian populations [3].

LITERATURE REVIEW

Long-term outcomes and graft selection

Several studies have explored the role of secondary grafts in CABG,
focusing on longterm outcomes such as mortality and Major
Adverse Cardiac Events (MACEs). Arterial grafts, particularly
ITA, have shown superior patency compared with venous grafts,
making them preferable for long-term survival and reduced adverse

events [4-7]. Guidelines from the American College of Cardiology/
American Heart Association and the European Society of
Cardiology favor the RA over the Saphenous Vein Graft (SVG) as
a second graft [1,2]. However, the choice between a Bilateral ITA
(BITA) and RA graft remains controversial.

We conducted a retrospective analysis spanning 10 years, focusing
on Japanese patients who underwent LCx revascularization.
We used propensity score matching to adjust for confounders
and found that the BITA group had significantly lower all-cause
mortality than the ITA-RA group. These findings align with
previous research suggesting that arterial grafts, especially when
used in situ, provide better longterm outcomes. However, most
studies have been based on Western populations, with limited data
available for Asian patients, making the present review especially
relevant.

Risk factors and clinical implications

Diabetes Mellitus (DM) and Chronic Kidney Disease (CKD) are
known to worsen outcomes post-CABG. In the present review,
more patients with these conditions were in the BITA group, but
still showed superior survival outcomes, suggesting that ITA may be
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particularly beneficial in high-risk patients. This raises important
questions about graft selection in patients with DM and CKD,
where the RA has been historically avoided because of concerns
about forearm arteriovenous fistula requirements for hemodialysis
[3]. Despite these risks, the RA is often used in younger patients
or in those without significant comorbidities because of its ease
of harvesting and potential for better early patency compared with

SVGs [3].
Operative techniques and postoperative outcomes

Surgical techniques play a critical role in outcomes following CABG,
especially when using BITA grafts. We found that skeletonized
harvesting of ITA grafts and the use of negative pressure wound
therapy were effective in minimizing complications such as Deep
Sternal Wound Infection (DSW1I), even in high-risk patients with
DM. This contrasts with earlier concerns that the use of BITA
might increase the risk of DSWI as a result of reduced blood flow
to the sternum.

In the present review, no significant differences in secondary
outcomes, such as MACE and DSWI, were found between the
BITA and ITA-RA groups. This supports the safety of using BITA
grafts in well-selected patients, especially with the implementation
of modern wound care techniques.

DISCUSSION

The findings of this review support the hypothesis that the ITA is
a superior choice as a second arterial graft in CABG, particularly
for LCx revascularization. One of the major findings was the
significantly lower all-cause mortality in the BITA compared with
the ITA-RA group over a 10-year follow-up period. These findings
suggest that ITA grafting provides better longterm protection
against cardiovascular events, even in high-risk populations.

Mechanisms behind ITA superiority

The superior outcomes associated with ITA grafts may be due to
several factors. ITA is an elastic artery, and thus, more resistant
to late atherosclerotic changes than muscular arteries such as
the RA. This likely contributes to the higher longterm patency
rates observed with ITA grafts. Moreover, when harvested using
a skeletonized technique, ITA grafts can be extended to reach
more distal coronary targets, improving myocardial perfusion. By
contrast, RA grafts, though effective in the short to medium term,
may experience higher rates of occlusion because of their muscular
nature, particularly in patients with underlying vascular conditions
such as DM.

Concerns regarding Deep Sternal Wound Infection

(DSWI)

One of the major concerns with BITA use is the increased risk
of DSWI, particularly in patients with DM. However, advances
in surgical techniques, such as skeletonized harvesting of ITA and
the use of negative pressure wound therapy, have mitigated this
risk. The present review found no significant difference in DSWI
rates between the BITA and ITA-RA groups, reinforcing the safety

J Vasc Surg, Vol.12 Iss.6 No: 1000571

OPEN aACCESS Freely available online

of BITA in appropriately selected patients. This finding is also
supported by a meta-analysis that included three studies using
skeletonized BITA in patients with DM [8].

CONCLUSION

This review adds valuable information to the ongoing debate
about the optimal second arterial graft in CABG. Over a 10-year
follow-up period, compared with RA, ITA demonstrated superior
outcomes in all-cause mortality, particularly when used for LCx
revascularization. These findings are consistent with other studies
that emphasize the long-term benefits of arterial grafts over venous
conduits. Given the increasing number of high-risk patients
undergoing CABG, including those with DM and CKD, the use
of ITA as a second graft may offer a survival advantage without
increasing the risk of DSW1I. Further randomized controlled trials
and long-term studies in diverse populations are needed to confirm
these findings and guide clinical practice.
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