
PFO Closure 
for Stroke 
Prevention
Brain Summit

Erica Jones, MD, MPH

December 17, 2022



Disclosures

• None



Case 

• 43 y/o F with HTN admitted with R MCA stroke 3 months 
ago

• CTA Head and Neck showed no significant extracranial or 
intracranial atherosclerotic plaques or stenoses

• TTE w/ bubble during admission reported interatrial 
shunting (presumed PFO) and normal EF. Lower extremity 
doppler normal.

• Discharged on aspirin 81mg and atorvastatin 40mg for 
secondary stroke prevention

• PCP referred to Cardiology clinic. Cardiologist confirmed 
moderate size PFO on TEE with no septal aneurysm. 
Planning to schedule closure.

• Do you agree?



Epidemiology

• Stroke is 5th leading cause of death in U.S.

• Cryptogenic stroke accounts for 1/3 of stroke cases

• PFO prevalence is 25% in general population

• 40% PFO prevalence in patients with cryptogenic stroke

• Prospective observational studies showed no increased risk of stroke 
conveyed by presence of PFO

• Annual rate of recurrent stroke/TIA per 100 patient years 5.6% in 
those with PFO vs 5.0% without PFO (p=0.79)



Stroke 
Etiologies

• TOAST classification





ROPE score



Diagnosing PFO

• Transthoracic Echo w/ bubble
• Early vs late bubbles
• Rest and Valsalva
• Number of bubbles -> size of PFO

• Average diameter 4.9 mm in adults (1-19 mm)
• Large >_ 4mm
• Medium 2 - 3.9mm 
• Small < 2 mm 

• High risk features: Long tunnel, atrial septal aneurysm, thick septum 
secundum, multiple orifices in the left atrium, Eustachian valve or 
Chiari network



Diagnosing PFO

• Transesophageal Echo vs Transcranial Doppler

• TEE is considered “gold standard”

• Visualize PFO and anatomic details

• TCD is more sensitive (95%) but less specific (75%)
• Detects intracardiac and intrapulmonary shunts

• Less invasive



Trials

• CLOSURE I (2012): PFO closure with STARFLEX device vs medical 
management with warfarin, aspirin, or both

• RESPECT (2017): PFO closure with Amplatzer device vs medical 
management with aspirin, clopidogrel, aspirin-dipyridamole, or 
warfarin

• REDUCE (2017): PFO closure with HELEX or Cardioform device vs 
medical management with aspirin, clopidogrel, or aspirin-
dipyridamole

• CLOSE (2017): PFO (w/ large shunt or septal aneurysm) closure with 
chosen devices vs antiplatelet alone vs anticoagulant alone















Case continued…

• TEE confirmed PFO with no high risk 
features

• ROPE score = 7

• Hypercoagulable work-up negative

• 30-day cardiac event monitoring 
negative for afib



Closure Procedure with Amplatzer device



Post-Procedure

• Antiplatelets resumed after device placed at discretion of the 
physician 

• Low rates of infection reported but dental procedures should be 
avoided

• 7% adverse outcome rate after PFO closure (afib rate highest at 1.2% 
vs 0.8 % in medical management)

• Repeat TTE to confirm closure. Less than 1% with persistent shunting 
after closure in recent studies. 

• Less than 1% with thrombus formation on the device



LONG TERM 
OUTCOMES



Future Studies

• New closure devices

• Cost effectiveness data

• Trials in patients with PFO and age>60 (DEFENSE-ELDERLY)

• Comparison of PFO closure to long term anticoagulation

• PFO closure in low risk PFO

• Registry for long term risks associated with closure
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