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Background:
Residual shunt is associated with increased risk of recurrent stroke.1 Data is very limited regarding predictors of residual shunt following percutaneous patent foramen ovale (PFO) closure.2-5 This study aims to identify any valvular abnormalities which may predict residual shunt following PFO closure on preprocedural echocardiogram. 
Methods:
Single-center retrospective analysis of 137 patients who underwent percutaneous PFO closure within the dates of January 1, 2009, to December 31, 2020. PFO closure failure was defined as residual shunt of one or more bubble(s) seen in the left heart within 3 beats of the cardiac cycle as per the current guidelines which identify the presence of PFO. Regurgitant valve lesions were defined according to the 2017 American Society of Echocardiography guidelines. Survival analysis using a Cox regression model was performed to assess for associations between echocardiographic parameters and the risk of PFO closure failure.
Results: 
[bookmark: _Hlk81908898][bookmark: _Hlk81909850]Valve lesions were found in 119 patients (86.9%). Of these, 31 (26%) resulted in percutaneous PFO closure failure. The independent (statistically significant, P < 0.05) predictors of PFO failure were moderate mitral regurgitation (MR) (Relative Risk, RR 10.33, 95% CI 1.86-56.35), tricuspid regurgitation (TR) (RR 1.85, 95% CI 1.16-2.95), mitral plus tricuspid regurgitation (RR 1.47, 95% CI 1.13-1.90), and mitral plus tricuspid plus aortic regurgitation (AR) (RR 1.36, 95% CI 1.07-1.71) (Table 1).
Conclusions: 
Moderate mitral regurgitation is associated with a 10-fold higher risk of PFO closure failure. Tricuspid regurgitation is associated with a 1.85 higher risk of PFO closure failure. Multiple regurgitant valves result in a 1.4-1.5 times higher risk of failure.





Table 1: Univariates Survival Analyses: Cox regression model
	Predictor Variable 
	Relative Risk (RR)
	RR    95% Confidence interval 
	P-Value

	Mild AR
	2.18
	
	0.185

	Moderate AR
	0.89
	
	0.916

	Mild MR
	1.78
	
	0.358

	Moderate MR
	10.33
	1.86-56.35
	0.007

	Severe MR
	4.85
	
	0.175

	TR
	1.85
	1.16-2.95
	0.009

	MR & TR
	1.47
	1.13-1.90
	0.004

	MR, TR, & AR
	1.36
	1.07-1.71
	0.010



[bookmark: _Hlk81910564]* When two or more levels are shown for a particular categorical predictor variable, that means that each of these levels is compared with the reference, which is normally the lowest level, 0 or 1.
[bookmark: _Hlk81910601][bookmark: _Hlk81910622]** P-values < 0.05 (statistically significant) are highlighted in red. 95% CI is for RR are shown only for the statistically significant predictor variables.
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