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Patent Foramen Ovale

Foramen oval permeable

WHAT IS FORAMEN OVALE?

In general, PFO does not cause symptoms, and most people with PFO never know 
they have it.
Patent foramen ovale can cause stroke through a mechanism named paradoxical 
embolism, in which a thrombus in the veins of the legs travels through the venous 
circulation to the right heart chambers, to the left atrium through the PFO, and 
through the aorta to the arteries in the brain.
A percentage of strokes of unknown origin can be secondary to paradoxical embo-
lism through a PFO, particularly in young patients (under 55 years of age) with no 
risk factors or history of cardiovascular disease. Whether there is a causal relation-
ship between paradoxical embolism and PFO is debatable, since PFO is quite com-
mon among the general population and it could be an incidental finding unrelated 
to the condition.

Incidental PFO in asymptomatic patients requires no treatment.
Closure can be surgical; nowadays, it is more frequent to use a closure device placed 
by a catheter threaded from the groin through the veins to the heart, sealing the 
hole and preventing communication between the atria (Figure 1).
To date, international recommendations discourage systematic closure of PFO in 
patients with strokes of unknown origin, except when it coexists with lower-extrem-
ity deep vein thrombosis (which suggests a mechanism of paradoxical embolism), 
in cases of recurrent stroke of unknown origin, or when a paradoxical embolism is 
clearly demonstrated.
Whether or not PFO closure is indicated in a patient with stroke of unknown origin, 
the doctor will prescribe medications such as antiplatelet agents (aspirin) or antico-
agulants to reduce thrombus formation.
To reduce the chances of venous thrombosis –and of paradoxical embolism–, it is 
recommended not to remain sitting or standing in the same position for a long time; 
change position, and walk every two hours during a plane, car, or train trip, moving 
legs and feet.

PFO can be detected as an incidental finding or due to stroke of unknown origin.
Echocardiography is the test used to diagnose PFO, and sometimes a transesopha-
geal echocardiography, supplemented by a transcranial Doppler ultrasound and/or 
cardiac magnetic resonance imaging, is also necessary.
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- Fetal circulation
	 During intrauterine life, oxygen reaches the fetus from the placenta through the 

umbilical cord, since lungs receive no air. Oxygenated blood drains into the right 
atrium and gets into the left atrium through a small hole in the interatrial sep-
tum called foramen ovale, which is essential for intrauterine life.

- Adult circulation
	 During adult life, the right atrium and ventricle contain oxygen-depleted blood, 

which is pumped to the lungs for oxygenation; blood then returns to the left 
atrium and the left ventricle to be distributed throughout the body.

	 Foramen ovale is an opening with a membranous tissue flap acting as a valve. 
During fetal life, the pressure of the right atrium is higher than that of the left 
atrium, and the flap remains separated leaving the foramen ovale open. After 
birth, the pressure of the left atrium increases, so the flap is shifted closing the 
opening. 

	 For unknown reasons, in some individuals (about 25%) the flap fails to close with 
the rest of the wall (or the closing is incomplete), resulting in a patent foramen 
ovale (PFO).

Sometimes, the interatrial septum is visualized like a curtain floating in the blood-
stream, widely moving back and forth and is called atrial septal aneurysm.

Fig. 1. Occluder device on patent fora-
men prior to release from the guide 
catheter. RA: Right atrium. LA: Left atri-
um.
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