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Benefits of BITA use 

- Guidelines / observational studies / meta-analyses

ART (Arterial Revascularization Trial)

- Large-volume RCT

- ‘Negative’ study?

Radial artery rebound

- RADIAL Investigators study

- RITA vs RA

Number of arterial grafts ; multi-arterial grafting

- Evidences from observational studies

- ROMA trial



Current guidelines on arterial grafting

; LITA > RITA ≒ RA



Recommendations on procedural aspects of coronary 
artery bypass grafting / 2018 ESC/EACTS guidelines



Bilateral ITA use / 2016 STS guidelines



2021 AHA/ACC guideline



Benefits of BITA use – evidences from observational studies

; BITA use maybe better than SITA alone



Internal thoracic artery use – gold standard

NEJM 1986



Bilateral ITA use – Two ITAs are better than one?

ATS 2004



Bilateral ITA better than single ITA / evidences from meta analysis

Circulation 2013



Benefits of BITA use – evidences from RCT (ART trial)

; a failed study?

; messages from ART



Randomized trial comparing BITA vs SITA / ART trial

Trials 2006



Randomized trial comparing BITA vs SITA / ART trial

Trials 2006



NEJM 2019

ART trial – 10 years final report



NEJM 2019

ART trial – no differences in survival/ MACCE



NEJM 2019

ART trial – no differences in survival/ MACCE



ART trial – conclusions 

NEJM 2019



ART trial – It is what it is.

JAHA 2019



• Vein graft failure – clinical effect on survival?

• 14% BITA group received single ITA (high cross-over rate)
;  what if “as-treated analysis?”

;  higher cross-over rate in less experienced surgeons

• 22% SITA group received additional radial artery graft

• Exceptionally high rate of guideline-directed medical therapy
;  70-90% for aspirin/ statins/ beta-blockers 

ART trial – Failed trial ??

NEJM 2019



ART trial – post hoc analysis

• Number of arterial grafts ; as-treated analysis

• Effect of radial artery graft

• Age effect

• Comparing with previous observational data



JTCVS 2022

As-treated analysis



JTCVS 2022

The more arterial graft 
the better outcome

As-treated analysis



• SITA / BITA +radial artery (632) vs SITA / BITA + vein graft only (2105)

• Posthoc ART analysis , propensity score matching, stratified Cox 
regression model

Circulation 2017

Additional RA graft



JACC 2021

BITA may improve 
long-term outcome 
in younger patients



Radial artery rebound

- Better than vein graft?

- As good as RITA ?



Radial artery  - better than SVG, as good as RITA?

JAMA 2020

NEJM 2018



Radial artery rebound
- RADIAL Investigators study

Radial artery group
- Better cardiac related events

(death, MI, repeat intervention)

- Better graft patency 

NEJM 2018



2021 AHA/ACC guideline 
RA similar to LITA ?



Radial artery vs RITA

Int J Cardiol 2023



Radial artery vs RITA

J Thorac Cardiovasc Surg  2017 



Radial artery vs RITA

Circulation 2020

RCT comparing RA and RITA



Circulation 2020RA/RITA ; aortocoronary bypass



Radial artery vs RITA

Ann Thorac Surg 2021



Radial artery vs RITA

Ann Thorac Surg 2021



Number of arterial grafts ; multi-arterial grafting

- Evidences from observational studies

- ROMA trial



Does “number of arterial graft” matters?

Circulation 2019

JACC 2019



JACC 2019

• NY registry data

• 50,773 SAG vs 
12,629 MAG

• 6.5 years FU



Circulation 2019



Circulation 2019

2 AG ≒ 3 AG

MAG better than 
SAG



Number of arterial grafts - multi-arterial grafting
- ROMA trial

EJCTS   2017

RCT comparing single arterial group 
and multiple arterial group

More than 4300 patients (ART * 1.5)

More experienced surgeons

Primary endpoint ; composite of death, 
stroke, MI, repeat intervention



Take-home messages

• Observational studies and multiple meta-analysis showed 
superior clinical outcomes favoring bilateral internal thoracic 
artery grafting.

• RCT comparing bilateral- and single ITA (ART) showed 
equivalent clinical outcomes after 10 years FU. 

• When RA grafts and GDMT are performed in single ITA 
grafting, the results are equivalent with bilateral ITA grafting. 



Take-home messages

• RA seems to have equivalent graft patency and clinical 
outcome compared with right ITA.

• Large-volume registry data showed superior clinical outcomes 
in multiple arterial grafting group compared with single 
arterial grafting group .

• Currently on-going RCT, comparing single vs multiple arterial 
grafting, will provide more evidences on this issue. 



Thank you. 




