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Mini-Review
Patent Foramen Ovale (PFO) is an interatrial communication
that is considered physiologic during fetal life but in some cases, it can persist even after birth [1]. In the 80s of the last century, it was assumed that PFO could be responsible for a proportion of Cryptogenic Strokes (CS) [2-4] through the mechanism
of paradoxical embolism, when a venous thrombus passage to
the systemic arterial circulation, via a right-to-left shunt, occurs
[5]. Nevertheless, the estimated prevalence of PFO in the general
population is around 25% [6], therefore not all PFOs are responsible for stroke. It was estimated that, exclusively in CS, at least
one third of PFOs discovered are likely to be incidental [7]. The
closure of an incidental PFO would put patients at risk of procedural and device-related complications while leaving the real cause
of stroke unrevealed. In presence of cerebrovascular disease, the
real challenge is therefore to understand if an eventual PFO is an
extra or the protagonist of disease. As already mentioned, PFO is
usually implicated in CS or in the incidental finding of embolism
at imaging without known causes [6]. CS is defined as a cerebral
infarct not attributed to a recognized source of cardioembolism,
large-vessel atherosclerosis, or small-vessel disease, despite extensive cardiac, vascular, hematologic, and serological evaluation
[8]. Even if the simultaneous presence of other risk factors does
not exclude a causative role of PFO, it is more reasonable consider it the “protagonist” when patients are young and lack other risk
factors [6]. In order to establish the causative role of PFO, imaging
stroke pattern is not helpful; even if cortical infarcts are commonly
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embolic, neither the localization nor involvement of grey or white
matter are characteristic for PFO [6].

Anatomical factors more related to PFO-associated strokes
are an Atrial Septal Aneurysm (ASA), a moderate-to-severe shunt
and an atrial septal hypermobility [6]. A Eustachian valve, Chiari
network or a long PFO tunnel are also related to PFO-associated
strokes, but only in retrospective studies [9,10]. Other clinical factors that could increase the probability of a PFO-related embolism
are the concomitant presence of deep vein thrombosis (especially if
simultaneous with pulmonary embolism) or obstructive sleep apnea, as well as prolonged immobilization or a straining pre-stroke
[6]. Further elements associated to a higher recurrence rate of
PFO-related embolism are: ASA, PFO diameter, older age, coagulation disorders, higher D–dimer level at admission, and acetylsalicylic acid use rather than oral anticoagulants [6]. Treatment of a
PFO should be contemplated in patients affected by stroke or with
incidental finding of embolism at imaging, in the absence of a clear
alternative etiology, and with anatomical and clinical factors of
PFO-linked stroke. In doubtful cases, the RoPE score could be useful as part of a comprehensive individual assessment, but further
validation studies are still needed [6,11].
Before defining a stroke as cryptogenic, it is fundamental to
exclude aortic or cerebral atherothrombosis or left atrial clot performing transesophageal echocardiography, carotid ultrasonography, computed tomography, or magnetic resonance imaging [12].
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However, one of the major challenges of CS is the correct recognition of cardioembolic stroke secondary to paroxysmal Atrial Fibrillation (AF), whom may not be identificated by a single 24-hour
Holter ECG monitoring. Some studies demonstrated that paroxysmal AF, detected by Insertable Cardiac Monitors (ICM), is very frequent among patients with a recent CS [13,14]. Therefore, in patients with negative 24-hour Holter ECG monitoring and without
evident causative role of PFO, it is acceptable to consider at least 6
months ICM before conclude on PFO closure or permanent OAC [6].
Since the AF is more frequent among older patients, it is reasonable
to consider ICM in patients <65 years old if some risk factors for
AF are recognized, such as: uncontrolled hypertension or diabetes,
structural heart alterations, congestive heart failure, obesity, atrial
runs, and pulmonary or thyroid disease [6].
Therapeutic options for the secondary prevention of PFO-related stroke are: PFO closure (with antiplatelet therapy), antiplatelet
therapy alone, or anticoagulants [12]. PFO closure is the treatment
of choice whenever all therapeutic options are acceptable, especial-

ly in comparison with antiplatelet therapy alone [12], as recently
showed by CLOSE, RESPECT and REDUCE trials [15-17]. On the other hand, if PFO closure is contraindicated, unacceptable or unavailable, anticoagulants are weakly preferred to antiplatelets since they
may decrease ischaemic stroke even if they could probably increase
the risk of major bleedings [12]. PFO closure can be rarely burdened by some adverse events: vascular complications, conduction
abnormalities, and device dislocation or thrombosis [12]; moreover, it is linked with higher rates of AF [15,17], but the incidence is
lowest with the AMPLATZER PFO Occluder [12]. In order to prevent
device thrombosis and embolism recurrence, antiplatelet therapy
is recommended after PFO closure. There is no agreement regarding exact duration of this therapy. Nevertheless, it is reasonable to
prescribe a dual antiplatelet therapy for 1 to 6 months that may be
followed by a single antiplatelet therapy for at least 5 years, according to the balance between ischemic and hemorrhagic individual
risk of patients [12]. In conclusion, to understand the causative role
of PFO in CS represents still today an important challenge for the
physician. Nevertheless, it may be defined only after a careful evaluation of clinical, anatomical and imaging characteristics of each
individual patient through the critical clinical judgement of an interdisciplinary team.
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