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1964	– 2014		Fifty	years	of	coronary	artery	bypass	with	mammary	artery



“The	optimal	treatment	approach	for	patients	with	multivessel	
coronary	disease	remains	unclear	despite	a	myriad	of	randomized	
clinical	trials	performed	in	the	last	several	decades”



CABG: bypass grafts are placed in the mid-coronary vessel
beyond the culprit lesion providing extra sources of blood flow
to the myocardium and offering protection against the
consequencesof further proximal obstructive disease

Coronary STENTS aim at restoring normal blood flow of the
native coronary vasculature by local treatment of obstructive
lesions without offering protection against new disease
proximal to the stent





2014	ESC/EACTS	Recommendation	for	the	type	of	revascularization	
in	Stable	Coronary	Artery	Disease	



Characteristics	to	guide	decision-making	between	CABG	and	PCI

Coronary	Anatomy	
Syntax	Score	

Clinical	Characteristics
Age/Fragility
Sex
Left	Ventricle	Ejection	Fraction
Chronic	Renal	Failure
Chronic	Obstructive	Pulmonary	Disease
Diabetes
Re-do	patients





The	present	study	shows	the	important	
principle	of	combination	of	anatomical	
and	clinical	variables,	which	interact	with	
CABG	and	PCI	to	affect	4-year	mortality	(ie,	
are	more	predictive	of	mortality	in	one	or	
the	other	revascularisation methods),	and	
therefore	drive	decision	making	between	
CABG	and	PCI.



Guidelines	on	myocardial	revascularization…who	cares?	





The	Heart	Team	Decision-Making	

The	so-called	“Heart	Team”	concept	has	
not	been	widely	implemented

Decision-making	remains	suboptimal
Large	variability	in	PCI-CABG	ratios

Overuse,	underuse	and	inappropriate	
selection	of	revascularization	



Stuart J. Head, doi:10.1093eurheartj/eht059.  Heart Team decision-making in CADThe	rationale	for	Heart	Team	decision-making

Variability	in	PCI	- CABG	ratio	in	Western	Countries
The Organization of Economic Cooperation and Development (OECD) reported a mean PCI-to-CABG ratio of 3.29 
in 2007 in those countries affiliated with the organization, ranging from a low of 0.67 in Mexico to a high of 8.63 in Spain



(ACCF),	The	American	College	of	Cardiology	Foundation



Overt	and	subconscious	factors	that	influence	whether	
comprehensive	and	well-balanced	information	of	
revascularization	strategies	is	provided	by	physicians

S.J.	Head	et	al.,	European	Heart	Journal	doi:10.1093/eurheartj/eht059



The	Heart	Team	has	recently	become	a	class	1C	
recommendation	in	European	and	American	guidelines	on	
myocardial	revascularization

Physician-related	factors	dominate	treatment	decision

Surgeons	and	cardiologists	differ	in	the	information	they	provide	
the	patient	regarding	the	choice	between	PCI	and	CABG

Physicians	can	held	accountable	for	inappropriate	decision-
making	and	face	medico-legal	consequences

Heart	Team	approach	can	cause	delays	in	decision-making	and	
treatment

Logistics	are	of	course	the	major	barrier	to	convening	the	Heart	
Team

The	Coronary	Heart	Team

Anesthesiologist



Repeated	PCI	procedures,	it’s	not	always	like	the	first	time



Between January 2000 and March 2006, 621 consecutive patients with
diabetes mellitus and triple-vessel disease undergoing isolated first-time coronary artery 
bypass grafting as the primary revascularization procedure (group 1)

128 patients with diabetes mellitus and triple-vessel disease treated during the
same time period with previous percutaneous coronary intervention before coronary artery 
bypass grafting (group 2).
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CABG PCI P value

Death 9.3% 10.2% 0.81

CVA 3.9% 1.8% 0.24

MI 4.9% 8.8% 0.20

Death, 
CVA or 

MI
14.8% 17.5% 0.56

Revasc. 14.6% 23.1% 0.04

Site-reported Data; ITT populationCumulative KM Event Rate ± 1.5 SE; log-rank P value

MACCE to 5 Years by SYNTAX Score Tercile
3VD Subset Low Scores 0-22

3-Vessel Disease
TAXUS (N=181)
CABG (N=171)

33.3%
26.8%

Months Since Allocation
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CABG PCI P value

Death 9.6% 16.3% 0.047

CVA 3.6% 2.5% 0.53

MI 3.1% 13.8% <0.001

Death, 
CVA or 

MI
14.7% 23.2% 0.04

Revasc. 11.0% 25.1% <0.001

Site-reported Data; ITT populationCumulative KM Event Rate ± 1.5 SE; log-rank P value

MACCE to 5 Years by SYNTAX Score Tercile
3VD Subset Intermediate Scores 23-32

TAXUS (N=207)
CABG (N=208)

22.6%

37.9%

3-Vessel Disease

Months Since Allocation
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It	has	been	recognized	for	almost	three	decades	that	high	
rates	of	nitric	oxide	production	from	the	internal	mammary	
artery	(IMA)	graft	protects	the	native	coronary	circulation	
from	further	disease	development

CAD	is	a	chronically	progressive	disease	that	predominantly
affects	the	proximal	coronary	arteries.	The	most	likely	
reason	for	the	survival	benefit	of	CABG	over	PCI	is	that	the	
placement	of	bypass	grafts	to	the	mid	coronary	vessel	not	
only	makes	the	complexity	of	proximal	CAD	lesions	irrelevant	
but	over	the	longer	term	also	offers	prophylaxis	against	the	
development	of	new	proximal	disease

Consequently,	simply	changing	the	nature	of	the	stent	
cannot	offer	the	prophylactic	benefit	of	bypass	grafts.

Percutaneous or surgical revascularization in multi-vessel coronary 
artery disease



Three-vessels	disease
LM	+	multi-vessels	disease
Intermediate	and	Elevated	Syntax	Score
Diabetes
Repeated	PCI	procedures
Complex	anatomy	of	lesions/CTO
Revascularization	with	arterial	conduitsAdvanced	Age

COPD/Obesity	
Re-do	condition
Fragility
Life	expectancy
Conduits	availability

PCI	PREFERABLE

SURGERY



In	patients	with	multi-vessel	coronary	disease,	CABG	does	
not	only	lead	to	a	reduction	in	repeat	revascularization	
and	MACCE	but	also	leads	to	a	27%	reduction	in	long-term	
all-cause	mortality	and	a	42%	reduction	in	Mis compared	
with	PCI.	

The	benefits	were	not	only	observed	in	trials	of	diabetic	
patients	but	also	in	trials	where	the	great	majority	of	
patients	were	nondiabetic.

Considering	the	clinical	condition	of	the	patient,	balancing	
risks	and	benefits	in	a	multidisciplinary	team	will	lead	to	
better	results	

Conclusions


