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During 1987–2006, there was a significant improvement in survival 
after CABG for all categories, except in women aged less than 55 years. 
Men and women aged ≥55 years who survived the first 30 days after 
CABG

had a lower mortality risk than the general 
population
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As the authors point out, a comparison of the bypass to other methods of treatment 
of the myocardial ischemia was not among the aims of this study. However, given such 
important and stable results over time the clinician seems to be obliged to analyze 
thoroughly the benefits and disadvantages offered by the different possibilities of 
myocardial ischemia treatment in different clinical situations and patient categories, 
not only considering the survival but also the quality of life.
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Procedural characteristics of 
contemporary CABG 

• CONDUITS
– Saphenous veins, radial arteries, internal

mammary arteries, (gastroepiploIc artery)
• TECNICAL SETTING

– Use of ECC, hibrid procedure, minimally invasive 
approach

• QUALITY
– Completeness of revascularization , intraoperative

flow  assessment
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Peculiar aspects of contemporary cabg
CONDUITS
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• The use of LIMA on LAD territory is universally accepted
• The venous conduit is limited to emergency situations
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Peculiar aspects of contemporary cabg
CONDUITS

BITA

• Currently the use of BITA is still limited:   4% in USA, 10% in Europe 
• The benefit of BITA  is more noticeable in  patients <70 years
• The use of BITA  is associated to increased rate of  sternal infections or dehiscence

in obese, diabetic, COPD patients (not in skeletonized harvesting)
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BAKGROUND:

• Coronary artery bypass grafting (CABG) is highly effective for symptoms
and prognosis in multi vessel and left main CAD (SYNTAX, CORONARY, PRECOMBAT, 
BEST, EXCEL, NOBLE 2013-2016)

• Over 1 million CABG performed worldwide each year; standard operation is CABGx3 (1 
ITA + 2 veins)

• Strong angiographic evidence of failure of vein grafts that accelerates after 5 years
• Strong angiographic evidence that ITA grafts have long term patency rates (>90% at 20 

years)
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BAKGROUND:

• Left ITA is established standard of care for grafting the LAD
• Numerous observational studies estimate a 20% reduction in mortality with bilateral

versus single ITA graft over long term
• Low use of bilateral ITA (< 10% Europe, < 5%  USA) due to 3 concerns:

• Increased technical complexity
• Potential increased mortality & morbidity
• Lack of evidence from CRT
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ART TRIAL: 5 YEARS FOLLOW-UP
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ART TRIAL: 5 YEARS FOLLOW-UP
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ART TRIAL: 5 YEARS FOLLOW-UP
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ART TRIAL: 5 YEARS FOLLOW-UP
Subgroup Analysis of Death from Any Cause



01/12/2017

POTENTIAL EXPLANATION FOR UNEXPECTED NEGATIVE RESULT:
• Too short time frame for intermediate analysis ( the rate of vein failure at 5 years is

not high enough)
• No necessary association with venous graft failure and clinical events
• Variation in surgical experience
• Higher rate (14%) of cross-over from BITA to SITA, use of radial artery as a second graft

in SITA (20%)
EVIDENCE BASED PITFALLS OF BIMA GRAFTING:
• Increased risk of sternal wound complications
• More complex procedure  with no advantage on mortality, MI, stroke, quality of life
NOT EVERYTHING IS LOST:
• Data at 10 years available in 2018
• New trial ongoing (ROMA trial)

• The study confirms excellent results in both groups
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Radial
artery

• Is considered the best «second conduit» (after the mammaries) in programs of totally
arterial revascularization

• Is the alternative to saphenous vein when necessary
• Must be used in  > 90% stenosis
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In current practice, almost 80% of all bypass conduits
are saphenous veins
• ease of harvesting
• lesser technical challenge compared with multiple 

arterial grafting. 
Pitfall:
• tendency for progressive failure during follow-up. 
However, vein graft patency could be improved: 
• no-touch technique during harvesting
• storage of vein grafts in a buffered solution 
• use of an external stent which favours
a lower oscillatory shear index that
results in less turbulent flow. 

Saphenous Vein Graft Optimization



Completeness of revascularization:
is it still a dogma?

• Definition:
– 1 graft x district ? all graftable vessels ? all

ischemic segments?

• Procedural options:
– Total arterial? Hybrid? Sequential venous?

• Impact on survival:
Positive: MASS II, BARI 2, Syntax 4yrs, etc…
No difference: MASS II 10yrs, Syntax 1 yr, ARTS II
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The aim of this study was to compare long-term 
survival between patients with severe coronary artery 
disease undergoing coronary artery bypass grafting 
(CABG) and those undergoing percutaneous coronary 
intervention (PCI) achieving complete revascularization 
(CR) or incomplete revascularization

Comparison of Stenting Versus Bypass Surgery According to the 
Completeness of Revascularization in Severe Coronary Artery 
Disease 

Patient-Level Pooled Analysis of the SYNTAX, PRECOMBAT, and 
BEST Trials
Jung-Min Ahn, MD

J A C C : C A R D I O V A S C U L A R I N T E R V E N T I O N S 
J U L Y 2 4 , 2 0 1 7 : 1 4 1 5– 24 
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COMPLETENESS OF REVASCULARIZATION

J A C C : C A R D I O V A S C U L A R I N T E R V E N T I O N S 
J U L Y 2 4 , 2 0 1 7 : 1 4 1 5– 24 
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The clinical benefit of CR was less prominent in patients undergoing CABG, as long as 
the left anterior descending coronary artery was successfully grafted, particularly by 
using the internal mammary artery

With respect to the risk for MI and any repeat revascularization, the PCI group 
showed a higher risk for events than the CABG group, regardless of achieving CR or 
IR, which is a well-known limitation of PCI and is considered a trade-off for its lesser 
invasiveness.

Comparison of Stenting Versus Bypass Surgery 
According to the Completeness of 
Revascularization in Severe Coronary Artery 
Disease 

J A C C : C A R D I O V A S C U L A R I N T E R V E N T I O N S 
J U L Y 2 4 , 2 0 1 7 : 1 4 1 5– 24 
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Coronary artery bypass grafting (CABG) with incomplete revascularization (ICR) is thought 
to decrease survival. We studied the survival of patients with ICR undergoing total arterial 
grafting. 
In a consecutive series of all-comer 1000 patients with isolated CABG, operative and 

midterm survival were assessed for patients undergoing complete versus ICR, with odds 
ratios and hazard ratios, adjusted for EUROSCORE, CABG urgency, age, and comorbidities

J Thorac Cardiovasc Surg 2014;147:75-4
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Unadjusted Kaplan-Meier survival curves stratified by 
age<80 years (n 788) and age 80 years (n 53).

J Thorac Cardiovasc Surg 2014;147:75-4
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Contrary to current beliefs regarding completeness of 
revascularization, we have demonstrated that ICR in this 
unique series of all-comer CABG with 98% arterial grafts is not 
associated with decreased survival perioperatively
and at midterm in patients younger than age 80 years. 
However many factors affect survival and may act 
synergistically or independently. Use of arterial grafts 
minimizes the adverse effects of not grafting the third region.

J Thorac Cardiovasc Surg 2014;147:75-4
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Although the long-term survival advantage of multiple arterial grafting 
(MAG) has been demonstrated , its safety and other long-term clinical 
benefits in a large, population-based cohort are unknown. 
In this population-based observational study, we included 20 076 adult 
patients with triple-vessel or left-main disease who underwent primary 
isolated coronary artery bypass grafting (MAG, n = 5580; LITA+SVG, n = 
14 496) in the province of British Columbia, Canada, from January 2000 
to December 2014
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Cumulative Incidences of Long-term Outcomes 
for MAG vs ITA+SVG
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Adjusted Hazard Ratios of Long-term 
Mortality for MAG vs LITA+SVG in Subgroups
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Adjusted Relative Risks and Cumulative Incidences 
of Short-term Outcomes for MAG vs LITA+SVG
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In this population-based study of 20 076 consecutive
patients with triple-vessel or left-main disease, multiple arterial
grafting was associated with significant reductions in long-term
mortality and repeated revascularization without increased
perioperative risks. Similar reductions in either mortality or
repeated revascularization rates were observed among all
subgroups of patients except for those with severely impaired
ejection fraction.
Multiple arterial grafting can be safely extended to a
broader spectrum of patients to maximize the long-term benefit of
coronary artery bypass grafting among patients with multivessel
disease.
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J Thorac Cardiovasc Surg 2016;151:1081-9

The purpose of this study was to compare outcomes of HCR 
to conventional coronary artery bypass graft (CABG) surgery 
with single internal mammary artery (SIMA) or bilateral 
internal mammary artery (BIMA) grafting.
Between October 2003 and September 2013, 306 
consecutive patients who underwent HCR were compared 
with 8254 patients who underwent CABG with SIMA (7381; 
89.4%) or BIMA (873; 10.6%) 
In HCR a minithoracotomic approach was used
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J Thorac Cardiovasc Surg 2016;151:1081-9
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Hybrid coronary revascularization is safe and durable 
compared with surgical revascularization with single or 
bilateral mammary grafts.

Perspective
In patients with multivessel CAD and favorable coronary 
anatomy, HCR may be an acceptable alternative to 
traditional CABG surgery. 
We show that short-term and mid-term outcomes are 
equivalent between the approaches in the appropriate 
patient populations

J Thorac Cardiovasc Surg 2016;151:1081-9
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Our study demonstrates that HCR could be a safe, feasible, and effective management 
strategy in select patients with MVCAD. Compared to conventional
CABG, HCR was associated with similar risk of MACCE, MI, stroke, repeat 
revascularizations, a lower need for blood transfusions, as well as a shorter 
hospitalization and intensive care unit stay. This warrants further validation in multi-
centric, adequately powered randomized studies to definitively assess the absolute
benefits and risks of HCR.
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Classification of less-invasive coronary artery bypass 
grafting
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Developments for state-of-the-art coronary artery 
bypass graft (CABG) according to procedural parameters

Head et al.Circulation. October 3 2017;136:1331–1345
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With the most recent randomized trials and large 
observational studies of PCI with drug-eluting stents versus 
CABG in multivessel disease showing improved outcomes with 
CABG, surgeons will be reassured and confident that CABG is
effective and offers increased longevity. 
Before HCR becomes a standard procedure at centers around 
the world, surgeons will have to commit to MIDCAB 
procedures

Current Practice of State-of-the-Art 

Surgical Coronary Revascularization

Circulation. October 3 2017;136:1331–1345

Stuart J. Head, Milan Milojevic, David P. 
Taggart, John D. Puskas



TAKE HOME MESSAGE
We can modify the natural history of coronary artery
disease through surgical revascularization
• A stent doesn’t just open a coronary artery. It changes

the biology of that artery forever even if that vessel 
gets open

• We must move past the antiquated notion that bypass 
conduits are mere bridges that transfer blood from one
place to another. Venous and arterial grafts have
fundamentally different biological behaviours

• Arterial grafts are complex living metabolic units that
prevent progression of CD while mantaining normal
coronary endothelium and wall function.

01/12/2017 Direzione o Dipartimento 
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