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Dr. Julius Cohnheim first attributed Patent Foramen Ovale (PFO)
with the occurrence of cryptogenic strokes [1]. The type of PFO, the
degree and direction of flow and tunnel type anatomy of PFO have
been attributed with the increased occurrence of strokes.

Approximately at the 5% week of development, a very thin
septum primum begins to grow downwards towards the endocardial
cushion. The hiatus in between both structures forms the foramen
primum. As the growth of the septum primum continues, apoptotic
changes within the septum originate the foramen secundum. On
the right atrial surface of the foramen secundum, a more muscular
and thicker septum secundum migrates downwards covering the
foramen secundum and leaving a small foramen on the bottom of
the atrium, thissma; 1 foramen is called foramen ovale. In multiple
autopsy reports, the prevalence of PFO in the adult population is
approximately 26 % [2]. The prevalence of PFO is similar by non-
invasive methods with TEE [3]. However, the incidence of PFO in
young patients presenting with cryptogenic stroke can reach up to
50 % [4].

The presence of a prominent Eustachian valve (EV) has been
proposed as responsible for re-directing blood flow towards the
septum, potentially allowing emboli to travel through the inter-atrial
septum into the left atrium. This hypothesis was evaluated with TEE by
Schuchlenz et al. by comparing patients who had cryptogenic strokes
to healthy volunteers and found a significantly higher incidence of
PFO and EV in those patients with cryptogenic stroke [5].

Stone et al. In a prospective follow up of stroke patients found
to have a PFO during TEE and divided them into “large” degree
shunting (=20 micro bubbles) and “small” degree shunting (=3 but
<20 micro bubbles). Patients with “large” shunts had a 31 % incidence
of a recurrent event versus none in the “small” shunt group despite
the use of antiplatelet and/or anticoagulation. Therefore, patients
with “large” shunts should be considered at a significantly higher
risk for subsequent adverse neurologic events [6]. It has also been
proposed that “long-tunnel” PFO anatomy represents a favourable
environment for clot formation, with subsequent embolization.
However, no Meta analysis or large studies have been conducted to
state with certainty the hypothesis of “Long tunnel PFO anatomy and

its association with cryptogenic strokes”.

It is very important to remember when evaluating a patient for
the presence of a PFO, that a PFO is present in approximately 25 % of
the general healthy population.

A systematic review and meta-analysis of observational studies
showed the annual rate of strokes after PFO-closure is approximately
0.3-0.8 %, lower than the 1.98-5.0 % in the medical group [3,7]. This
translates into an 84% reduction in the rate of recurrent neurological
events when compared to medical management alone.

A prospective study with long term follow-up showed that the
presence of a substantial residual shunt after TC-PFO closure was an
important predictor of recurrent neurological events with a relative
risk of 4.2 [8]. Therefore, the use of a second device for secondary
prevention of recurrent neurological events has been an important
clinical question. In a retrospective study by Diaz et al., 424 patients
with at least a 5 % substantial residual shunt found that the placement
of a second device was safe and effective in treating the residual shunt.
Moreover, there were no neurological events at a mean follow-up of
3 years. However, the clinical significance of treating residual shunts
with a second device would be at least difficult to prove, since the
event rate is low even with untreated PFOs [9].

The decision to conduct a device closure and to prevent the
occurrence of cryptogenic strokes is still in nascent stage without
any firm guidelines coming up. The individual cardiologist has the
discretion to decide device closure particularly in those PFO with
stroke prone anatomy, particularly lung tunnel type PFO length >
16mm. However there is a problem of residual shunt after the first
device has been in place in PFO to prevent the incidence of strokes, in
which the cardiologist sometimes opt for a second device to close the
residual shunt and minimize cryptogenic strokes.
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