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PFO after Stroke

1.) PFO DIAGNOSIS

Overarching question: Which diagnostic test should be used to 
detect PFO-related right-to-left shunt in patients with cryptogenic
stroke?

2.) TREATMENT OF PFO-ASSOCIATED STROKE

Overarching question: Which therapeutic strategy should be used 
in patients with PFO-associated stroke?

3. ) POST-PROCEDURAL MANAGEMENT

What should be the long-term management after PFO closure in 
patients with cryptogenic stroke?



PFO DIAGNOSIS 
• PICO 1.1 in patients with cryptogenic stroke, what is the diagnostic

performance of c-TCD compared with c-TOE (conventional reference) 
to screen for a PFO related right-to-left shunt?

• PICO 1.2 In patients with cryptogenic stroke, what is the diagnostic
performance of contrast-enhanced transthoracic echocardiogram (c-
TTE) compared with contrast-enhanced transoesophageal
echocardiogram (c-TOE, conventional reference) for identifying a PFO 
related right-to-left shunt?

• PICO 1.3: In patients with cryptogenic stroke, is the diagnostic
performance of contrast-enhanced (c)-TCD superior to that of contrast-
enhanced transthoracic echocardiogram (c-TTE) to screen for a PFO-
related right-to-left shunt using contrast-enhanced transoesophageal
echocardiogram (c-TOE) as conventional reference?



Evidence-based Recommendations Diagnosis

Overarching question: Which diagnostic test should be used to detect PFO-
related right-to-left shunt in patients with cryptogenic stroke?

Evidence-based Recommendation for PICO 1.1, 1.2 and 1.3

In patients without an obvious cause of stroke, there is continued uncertainty over the 

most accurate diagnostic approach for detecting any RLS, because of the lack of a 

proper gold standard. Therefore, we are unable to offer an evidence-based

recommendation. 

Quality of evidence: Very low ⊕

Strength of recommendation: -



Expert Consensus Statement on Diagnosis 

As there is no technique that can be considered as a gold standard, we advise locally agreed diagnostic

algorithms using the available techniques (c-TCD, c-TTE and c-TOE) to diagnose an RLS, keeping into

consideration that c-TCD is suggested when c-TTE and/or c-TOE are inconclusive. Vote: 8/9 

In light of the available data, the MMG acknowledges that TCD demonstrates superior sensitivity relative to 

TTE in the RLS screening. Vote: 6/9 

In patients without an obvious cause of stroke, but with positive diagnosis of RLS on initial assessment, we

suggest TOE to gain additional information about the presence and anatomy of the PFO. Vote: 9/9



Supporting Information PICO 1.1  



Supporting Information PICO 1.2, 1.3 
  

PICO 1.3 

The literature search did not identify any study comparing the diagnostic accuracy of c-TCD to c-TTE 
using c-TOE as the conventional reference for the detection of RLS.

  



PFO after Stroke

TREATMENT OF PFO-ASSOCIATED STROKE

Overarching question: Which therapeutic strategy should be used 
in patients with PFO-associated stroke?

2. In patients with cryptogenic stroke and PFO, does
percutaneous closure of PFO plus antiplatelet therapy, as
compared to antiplatelet therapy alone, reduce the risk of stroke 
recurrence?



Evidence-based Recommendations Treatment 

PICO 2: In patients with cryptogenic stroke and PFO, does percutaneous closure of PFO 
plus antiplatelet therapy, as compared to antiplatelet therapy alone, reduce the risk of stroke 
recurrence?

Evidence-based Recommendation for PICO 2



Evidence-based Recommendations Treatment 

PICO 2: In patients with cryptogenic stroke and PFO, does percutaneous closure of PFO 
plus antiplatelet therapy, as compared to antiplatelet therapy alone, reduce the risk of stroke 
recurrence?

Evidence-based Recommendation for PICO 2



Expert Consensus Statement on Treatment 



Supporting Information PICO 2 



Supporting Information PICO 2 



PFO TREATMENT 

• PICO 3: In patients with cryptogenic stroke and PFO, does
percutaneous closure of the PFO plus antiplatelet therapy 
compared with oral anticoagulants (VKA or DOACs) reduce the 
risk of stroke recurrence?



Evidence-based Recommendations Treatment 

PICO 3: In patients with cryptogenic stroke and PFO, does percutaneous closure of the 
PFO plus antiplatelet therapy compared with oral anticoagulants (VKA or DOACs) reduce 
the risk of stroke recurrence?

Evidence-based Recommendation for PICO 3



Evidence-based Recommendations Treatment and Consensus Statement  

• PICO 4: In patients with cryptogenic stroke and PFO, does oral anticoagulation compared with antiplatelet
therapy reduce the risk of recurrent stroke?

Evidence-based Recommendation and Consensus for PICO 4



Supporting Information PICO 4 



Evidence-based Recommendations and Consensus Statement  on Longterm 
Management 

• PICO 5: After percutaneous closure in patients with PFO-related stroke, does dual antiplatelet therapy 
after the procedure compared with single antiplatelet therapy reduce the risk of recurrent stroke?

Evidence-based Recommendation and Consensus for PICO 5



Evidence-based Recommendations Treatment and Consensus Statement  

PICO 6:In patients with PFO-related stroke who have undergone percutaneous closure, does prolonged

cardiac monitoring compared with no prolonged cardiac monitoring, reduce the risk of recurrent stroke?

Evidence-based Recommendation and Consensus for PICO 6



Areas of future research

Diagnosis

Validation a gold standard for PFO Diagnosis 

Validation of cardiac MR and cardiac CT 

Treatment

• PFO-related stroke during pregnancy

• PFO closure in <18 >60 year old patients

Secondary Prevention 

Management of Residual Right-Left-Shunt 

-Duration of antiplatelet therapy after 
closure

Prognosis 

-Systematic Prolonged cardiac Monitoring 
after PFO Closure

-Casual Role of late-onset AF

-Casual Role of Device detected AF 



Conclusion

• Close PFO In patients aged 18–60 years in PFO-associated stroke in 
addition to DAPT for 6 months 

• Use the PASCAL classification for Patient Selection for PFO Closure 

• Randomize patients >60 in ongoing trials and registries 
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