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MYOCARDIAL VIABILITY ASSESSMENT PRIOR TO PERCUTANEOUS CORONARY INTERVENTION FOR CORONARY CHRONIC TOTAL OCCLUSION: A SYSTEMATIC REVIEW  
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Background: Patient selection for percutaneous coronary intervention (PCI) of coronary chronic total occlusion (CTO) has focused on symptoms, lesion characteristics and state of collateral circulation. Value of myocardial viability assessment has not been well studied in these anatomically complex lesions. 
Methods:  Review of literature identified 11 observational (8 prospective, 3 retrospective) studies that assessed viability before PCI of CTO (n=640) [Table]. These studies were analyzed for viability parameters and imaging modalities. 
Results: Mean age was 63.7 years and 76% were men. Patients were followed up to 12 months. In earlier studies collateral grade by coronary angiography (CA) (5 studies, n= 157) was used as a marker of viability with good sensitivity (> 75%) but poor specificity (21% to 65.7%). Transmural extent of infarction was the primary marker of viability by cardiac magnetic resonance (CMR) imaging in 6 studies (n=222). Other viability markers included systolic wall thickening, myocardial blood flow, and contractile reserve. Myocardial perfusion imaging (MPI) was used for viability assessment in 2 studies (n=321) and an ischemic threshold of >12.5% identified those with most benefit from CTO PCI. 
Conclusion: In absence of prospective studies, demonstration of viability may identify those who would most benefit from PCI of CTO.

	Author Year
	No.
	Viability Parameters
	Results in Relation to Viability

	Studies Utilizing Collateral Grade and microvascular integrity  by Coronary Angiography

	Di Carli 1994
	42
	Collateral grade & perfusion defects
	Angiographically visible collaterals sensitive (84%) not specific (21%)

	Petronio, 1998
	18
	Micro vascular integrity & RWT
	Microvascular integrity correlated with viability

	Muehling 2007
	30
	Collateral grades & perfusion
	TEI <50%=preserved contractile function in collateral-dependent myocardium

	Kumbasar 2007
	47
	Collateral grades & contractile reserve
	Collateral grades 2-3 predicts viability (sensitivity 75%, specificity 65.7%)

	Chammas 2008
	20
	Collateral grades & perfusion
	Collaterals indicative of viability

	Studies Utilizing Cardiac Magnetic Resonance imaging

	Muehling 2007
	30
	Collateral grades & perfusion
	TEI <50%=preserved contractile function in collateral-dependent myocardium

	Baks 2006
	27
	SWT & TEI
	TEI <25%=likelihood of ↑ SWT on follow up (p<0.001) 

	Cheng 2008
	17
	Hyperemic and resting MBF
	Hyperemic MBF ↑within 24 hours of CTO PCI and persisted at 6 months (p<0.01) 

	Fiocchi 2009
	23
	Diastolic & systolic wall thickness 
	Functional recovery correlated with SWT (p=0.015) 

	Kirschbaum 2012
	72
	EDWT, TEI, contractile reserve, SWTur
	Contractile reserve+SWTur+TEI better predictive than TEI alone for recovery of function (p<0.001) 

	Pujadas 2013
	43
	Perfusion & TEI
	Ischemia and DE<50% predicted recovery of segmental perfusion (p,0.001) and function (p=0.01)

	Studies Utilizing Perfusion imaging for viability assessment

	Chammas 2008
	20
	Collateral grades & perfusion
	Collaterals not protective of inducible ischemia but could preserve viability

	Safely 2011
	301
	Perfusion
	Ischemia threshold >12.5% of myocardium identified those with most benefit from CTO PCI 

	CTO=Chronic total occlusion; DE=Delayed enhancement; EDWT=End diastolic wall thickness); MBF=Myocardial blood flow; PCI=Percutaneous coronary intervention; RWT=Regional wall thickening; SWT=Systolic wall thickening; SWTur=Systolic wall thickness of unenhanced rim; TEI=Transmural extent of infarction (by late gadolinium enhancement)


