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PFO Anatomy 

Hara H, et al. J ACC 2005;46:1768–76)  



Microscopic PFO Anatomy 

Open Closed 
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AHA/ASA 2011 Stroke Guidelines 

• Recommendations  

– For patients with an ischemic stroke or TIA and a 

PFO, antiplatelet therapy is reasonable (Class IIa; 

Level of Evidence B).  

– There are insufficient data to establish whether 

anti- coagulation is equivalent or superior to 

aspirin for secondary stroke prevention in patients 

with PFO (Class IIb; Level of Evidence B). (New 

recommendation)  

– There are insufficient data to make a 

recommendation regarding PFO closure in 

patients with stroke and PFO (Class IIb; Level of 

Evidence C)  

 Furie KL, et al. Stroke. 2011;42:227–276.   



AHA/ASA 2014 Stroke Guidelines 

• For patients with an ischemic stroke or TIA and a PFO who are not 

undergoing anticoagulation therapy, antiplatelet therapy is 

recommended (Class I; Level of Evidence B). (Revised 

recommendation)  

• For patients with an ischemic stroke or TIA and both a PFO and a 

venous source of embolism, anticoagulation is indicated, depending on 

stroke characteristics (Class I; Level of Evidence A). When 

anticoagulation is contraindicated, an inferior vena cava filter is 

reasonable (Class IIa; Level of Evidence C). (New recommendation)  

• For patients with a cryptogenic ischemic stroke or TIA and a PFO 

without evidence for DVT, available data do not support a benefit for 

PFO closure (Class III; Level of Evidence A). (Revised recommendation)  

• In the setting of PFO and DVT, PFO closure by a transcatheter device 

might be considered, depending on the risk of recurrent DVT (Class IIb; 

Level of Evidence C). (New recommendation)  

 

Kernan WN, et al. Stroke. 2014;45:2160–2236.  



Closure I: STARFlex Device 

Furlan AJ, et al. N Engl J Med 2012;366:991-9.  



RESPECT Trial of PFO Closure 

• Cryptogenic stroke 

• Multicenter 

• Randomized 1:1 closure with medical therapy 

• Age 18 to 60 years 

• N = 980 patients 

• The primary efficacy end point was a composite of recurrent 

nonfatal ischemic stroke, fatal ischemic stroke, or early death after 

randomization  

• Higher drop out rate in the medical treatment arm complicates 

interpretation  

Carroll JD, et al. NEJM 2013;368:1092-100 



RESPECT Trial: Amplatzer PFO Occluder  

Carroll JD, et al. NEJM 2013;368:1092-100 



PC (Patients with Cryptogenic Embolism)  
Trial: Amplatzer PFO Occluder  

• Cryptogenic embolism 

• Multicenter 

• Randomized 1:1 with medical therapy 

• Age < 60 years 

• N = 414 patients 

• The prespecified primary end point was a composite of death, 

nonfatal stroke, TIA, or peripheral embolism.  

• Underpowered due to lower than expected event rates 

 

 

Meier B, at al. NEJM 2013;368:1083-91 



PC Trial: PFO Closure 

Meier B, at al. NEJM 2013;368:1083-91 



Meta-Analysis of PFO Closure in 
Randomized Trials 

Pandit A, et al. Heart, Lung and Circulation. 2014:23, 303–308  
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RESPECT: Heterogeneity of Treatment Effect: 
Identifying Those Most Likely to Benefit
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PFO and Pacing Leads as a Risk for 
Stroke 

DeSimone CV, et al. Circulation. 2013;128:1433-1441    
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The RoPE Score: Predicting PFO related 
Cryptogenic Stroke  

Kent DM, et al. Neurology 2013;81:619 
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Management of Cryptogenic Stroke and 
PFO 

Pristipino C, et al. Catheter Cardiovasc Interv 2013:82;E38 



When Should PFO Closure be Considered 
to Reduce Stroke? 

• Cortical infarct in close temporal association with a venous based thrombus 

including pulmonary embolism with or without a high risk of recurrence  and/or a 

potential for suboptimal or interrupted anticoagulation 

• Cortical infarct or peripheral embolism in setting of a PFO when thrombus is 

found on right-sided devices such as pacemaker or defibrillator leads, IVC filters, 

indwelling central lines that cannot be removed, and prosthetic tricuspid valve  

• Recurrent cortical infarcts despite medical therapy without any identifiable cause 

other than PFO-presumed paradoxical embolism  

• Woman planning pregnancy with a history of cryptogenic cortical stroke, PFO, 

and being treated with warfarin  

• Patients who have been evaluated as an appropriate candidate for liver or lung 

transplantation, without a history of cortical infarct, found to have a large PFO 

with substantial right to left shunting, often with an atrial septal aneurysm  

• Cortical infarction in a patient less that 60 years old, a cryptogenic stroke, no 

evidence of VTE, and echocardiographic findings of an atrial septal aneurysm 

(ASA) and a large degree of shunting at baseline or with provocation  

 
Modified John Carroll TCT 2014 


