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Why did ‘Lord Bramha’ design Homo sapiens with a left 
internal mammary artery (LIMA)?

….to use as a conduit to graft the LAD !



2 years after CABG:

Virtually no neointimal changes Moderate neointimal proliferation 

with rich extracellular collagen 

matrix

12 years after CABG:

Minimal intimal thickening Moderate to severe neointimal 

growth with extracellular matrix, 

smooth muscle cells and 

angiogenesis

vs.

vs.



The wealth of data supporting LIMA – LAD is now 
irrefutable:

• Survival advantage

• Increased freedom from myocardial infarction

• Increased freedom from recurrent symptoms

• Reduced requirement for further coronary 
interventions

• Long-term patency

Given the clear benefits of the LIMA graft, we then need 
to ask ourselves…

Are multiple arterial grafts better than one?

(Is it possible to have too much of a good thing?)

(Do we have enough evidence to prove benefit of multiple arterial 
grafts?)



LIMA vs BIMA
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Long-term survival
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Long-term Survival

STS/EACTS Latin America Cardiovascular Surgery Conference 2018
9



BIMA + Radial/GEA vs BIMA + SVG
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BIMA + Radial
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Long-term survival
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BIMA + GEA
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Long-term Survival
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BIMA sequential vs BIMA SVG

STS/EACTS Latin America Cardiovascular Surgery Conference 2018
15



Long-term survival
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Arterial Revascularization Trial (ART)

Randomized comparison of single versus bilateral internal 

thoracic artery grafts in 3102 CABG patients: 

Major cardiovascular outcomes at ten years of follow up 



Largest cardiac 
surgery trials
(sample size is adjusted 
by the length of the 
follow-up)



Analysis of Results at 10 
Years: 

98.4% of Patients With Vital 
Status• Intention To Treat (ITT):  

• (As Treated (AT): Non-Randomized

• 36% of Patients Received A ‘Different’ Treatment Strategy

• 14% of Bilateral ITA crossed to Single ITA

• 22% of Single ITA received a 2nd Arterial Graft  (Radial 
Artery)



Mortality at 10 years (Intention to treat)



Death/MI/Stroke 10 years (Intention to treat)



Mortality at 10 years (As treated)



Death/MI/Stroke 10 years (as treated)



① Genuinely NO Difference:                                                                           
(Concept of Complete vs Incomplete Revascularization?)

② Guideline Based Medical Therapy:                                                            
in > 80% (slows vein graft failure?)

③ Radial Artery Use:                                                                                            
22% of Single ITA: (superior 5yr patency and clinical outcomes)

④ Differential X-over:                                                                                  
14% of Bilateral ITASingle ITA; 4% Single ITABilateral ITA

⑤ Surgeon Experience:                                                                                  
Individual Surgeon X-over for Bilateral ITA  to Single ITA : 0%-100%

Why No Difference in Bilateral vs Single ITA Grafts 

at 10 years (Intention To Treat)? 



Effect of surgeon volume in ART



10-Year mortality for 
highest volume surgeon in 
ART:
1.2% crossover from 
BITA to SITA

10-Year mortality for highest volume surgeon in ART: 

1.2% crossover from BITA to SITA



• More than 95% of CABG patients currently receive a 
single IMA graft, almost invariably to the LAD territory

• However, currently, only approx 10-15% of CABG 
patients in Europe, and only approx 5-8% of CABG 
patients in the USA, receive BIMA grafts

• Concerns raised re BIMA include:
• More technically challenging
• Longer operative times
• May be associated with more perioperative 

bleeding
• May be associated with impaired sternal wound 

healing
• “Not worth it,” especially  in older patients with 

comorbidities



Step by step introduction of Multiple 
arterial grafts
• Skeletonizing of IMAs

• Use in-situ grafts initially

• Use Radial 

• Composite grafting 
• LIMA Radial Y – LIMA RIMA Y
• T grafts

• Sequential grafting 
• Vein first then radial and finally IMA
• Interrupted suturing technique

OFF PUMP vs ON PUMP

STS/EACTS Latin America Cardiovascular Surgery Conference 2018
30



THANK YOU


