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Objectives

• To understand what a cryptogenic stroke 
is

• To understand what a PFO is

• To understand the risks/benefits of PFO 
closure



Cryptogenic Stroke

• Ischemic stroke of undetermined origin

• 25-40% of strokes are cryptogenic

• brain infarction that is not attributable to a 
source of definite cardioembolism, large 
artery atherosclerosis, or small artery 
disease despite extensive vascular, 
cardiac, and serologic evaluation



Cryptogenic Stroke

• Compared to strokes of identified cause

– less severe presenting neurologic deficits, less 
final disability, and lower mortality. 

– Lower recurrence rates, 1.9% recurrence at 
one year, and 0.8% per year in years 2-4 

• N Engl J Med 2001;345:1740-6. 



Cryptogenic Stroke

• In the setting of Cryptogenic stroke, we do not 
have a solid clinical cause of the stroke

• Generally a full evaluation by a cardiologist and 
a neurologist is required, and when they come 
up empty handed, you have a cryptogenic 
stroke

• Monitoring for clinically silent atrial fibrillation 
can be part of the evaluation and Dr Khadem
will elaborate



Patent Foramen Ovale



Patent Foramen Ovale

• 25% of the pop are thought to have a PFO and 
a PFO is present in 50% of cryptogenic strokes

• Stroke 2009;40:2349-55.

• The role of PFO in stroke remains uncertain. 

• Younger age and absence of traditional risk 
factors like hypertension, diabetes and smoking 
seem to more strongly suggest PFO as cause

• However patients thought to have a stroke from 
a PFO seem to have very low recurrence rates



Cryptogenic Stroke/PFO 
Treatment

• ASA +/- clopidogrel vs warfarin

– No randomized data. In non randomized trials 
there is no difference between antiplatelets
and anticoagulants

• low recurrence risk favours antiplatelets

• History of DVT, VTE, PE, hypercoagulability 
favours warfarin

• PFO Closure





Closure Trial
NEJM, 2012,366(11),991

• 909 pts. , 18-60 with CS and a PFO on 
TEE with saline

• Closure with a starfix device vs medical tx.

• Primary endpoint was a composite of 
stroke or TIA, death from any cause in the 
first 30 days, neurologic death 30 days to 
2 yrs

• Pts were mean 46 yrs, 89% white



Respect Trial
NEJM 2013 Mar;368(12)1083

• 980 pts, mean age 46(18-60) with CS and 
PFO by TEE

• Amplatzer PFO Occluder vs ASA, plavix, 
warfarin, or ASA and dipyridamole

• ASA/plavix 1 month, ASA 5 months post 
device

• Recurrent nonfatal stroke,fatal stroke, 
early death after randomization



Primary Endpoint
• Composite of:

– Recurrent nonfatal ischemic stroke

– Fatal ischemic stroke

– Early post-randomization death (within 45 days)

• Stroke definition:

– Acute focal neurological deficit due to cerebral 

ischemia with:

• Neuroanatomically relevant infarct on imaging

or

• Symptoms >24 hours



Enrollment Criteria
Key Inclusion Criteria

• Cryptogenic stroke within 

last 9 months

• TEE-confirmed PFO

• 18-60 years

– Patients > 60 at higher risk 

of recurrent stroke from 

non-PFO mechanisms

Key Exclusion Criteria

• Stroke due to identified 

cause such as:

– Large vessel atherosclerosis 

(e.g., carotid stenosis)

– Atrial fibrillation

– Intrinsic small vessel disease 

(lacunar infarcts)

– 11 other specific etiologies

• Inability to discontinue 

anticoagulation



Antithrombotic Medication Use During Follow-up



Respect Trial



Respect Trial



DSMB Adjudicated 

Procedure or Device Related SAEs

• No intra-procedural strokes

• No device embolization

• No device thrombosis 

• No device erosion

• Major vascular complications (0.9%) and device explants 

(0.4%)



Conclusions
• In the RESPECT trial, PFO closure with the AMPLATZERTM

PFO Occluder was more beneficial than medical 
management alone

• Collaboration between a cardiologist and neurologist is 
important for proper patient selection

• For patients with cryptogenic stroke and PFO, closure with 
the AMPLATZERTM PFO Occluder is an appropriate 
treatment option that reduces the risk of recurrent stroke



American Academy of Neurology

• Practice Advisory: Recurrent Stroke with 
Patent Foramen Ovale, August 2016

• They are concerned with 129 pts lost to 
follow up or crossing over in RESPECT

• They estimate an NNT of 56 to prevent 
one stroke with the amplatzer closure 
device
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A Ropper MD 
NEJM 377;11 Sept14, 2017 



Long-Term Efficacy End Points.

Saver JL et al. N Engl J Med 2017;377:1022-1032



Rate of Recurrent Ischemic Stroke According to Subgroup.

Saver JL et al. N Engl J Med 2017;377:1022-1032
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Study Overview

• In patients with cryptogenic stroke and patent foramen ovale with atrial 
septal aneurysm or large interatrial shunt, closure of the PFO and 
administration of antiplatelet medications resulted in a lower rate of 
recurrent stroke than antiplatelet therapy alone.



Kaplan–Meier Cumulative Estimates of Probability of Stroke in the PFO Closure Group versus 
the Antiplatelet-Only Group.

Mas J-L et al. N Engl J Med 2017;377:1011-1021



Procedural Complications and Serious Adverse Events.

Mas J-L et al. N Engl J Med 2017;377:1011-1021



Conclusions

• Among patients who had had a recent cryptogenic stroke attributed to 
PFO with an associated atrial septal aneurysm or large interatrial 
shunt, the rate of stroke recurrence was lower among those assigned 
to PFO closure combined with antiplatelet therapy than among those 
assigned to antiplatelet therapy alone.

• PFO closure was associated with an increased risk of atrial fibrillation.
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Study Overview

• In a randomized trial involving 664 patients who had had a cryptogenic 
stroke, closure of a PFO combined with antiplatelet therapy resulted in 
significantly lower rates of subsequent stroke than antiplatelet therapy 
alone over a median follow-up of 3.2 years.



Probability of Freedom from Clinical Evidence of Recurrent Ischemic Stroke.

Søndergaard L et al. N Engl J Med 2017;377:1033-1042



Exploratory Analyses to Evaluate Heterogeneity in Relation to Baseline Covariates.

Søndergaard L et al. N Engl J Med 2017;377:1033-1042



Characteristics of the Patients at Baseline.

Søndergaard L et al. N Engl J Med 2017;377:1033-1042



Adverse Events.

Søndergaard L et al. N Engl J Med 2017;377:1033-1042



Conclusions

• If a patient under 60 is felt to have had a 
CS after careful cardiac and neurologic 
evaluation

• AND they have a moderate to large shunt 
from a PFO +/- an atrial septal aneurysm

• They can be considered for PFO closure


