EDITORIAL

PFO closure may become first-line preventive therapy for patients with cryptogenic stroke

Percutaneous closure of patent
foramen ovale: long-term
follow-up shows benefit
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The foramen ovale is a door-like opening of the inter-
atrial septum framed by the septum primum and sep-
tum secundum. In utero it serves as a pathway for oxy-
genated blood to shunt from the right to the left
atrium, thereby bypassing the nonfunctional lungs.
After birth a right-to-left shunt is undesirable and the
foramen ovale closes. However, in a quarter of the pop-
ulation no permanent closure occurs, and the patent
foramen ovale (PFO) may allow particulate or chemical
material to pass from the venous to the arterial circu-
lation, especially during increased right atrial pressure
(e.g., Valsalva manoeuvre). A PFO has been associated
with cryptogenic stroke, myocardial infarction, mi-
graines, sleep apnoea, platypnoea-orthodeoxia, div-
ing-associated decompression illness and high-alti-
tude pulmonary oedema. Nevertheless, the majority of
humans with a PFO live without experiencing a PFO-re-
lated medical condition [1]. Therefore, the PFO does not
qualify as a screening target in the general population
[2] and primary prophylactic PFO closure in asympto-
matic individuals is not recommended.

Stroke is one of the most feared and devastating health
disorders. One third of strokes are so-called crypto-
genic because no apparent cause is found. The pre-
valence of a PFO in patients suffering a cryptogenic
stroke is higher than in patients with known stroke
causes [3, 4]. Nonetheless, in a large number of patients
with cryptogenic stroke, no PFO is found [4]. Given the
high background prevalence of PFO in the general pop-
ulation, many PFOs detected in patients with crypto-
genic stroke are incidental. However, PFO patients who
suffered a paradoxical embolism may represent a
higher risk cohort and may benefit more from PFO
closure compared with medical management, espe-
cially when an atrial septal aneurysm or large shunt
is present.

In the 1970s and 1980s percutaneous closure of inter-
atrial connections was developed. On the basis of
mostly nonrandomised, observational data, PFO clo-

sure was advocated for patients with cryptogenic
stroke [5]. However, three major randomised controlled
trials [6-8] did not meet their predefined primary end-
point to establish the superiority of percutaneous
PFO closure over medical management in patients
with cryptogenic stroke. Meanwhile, 17 meta-analyses
based on these results [9] have been published. The lack
of long-term follow-up and controversies about
intention-to-treat analyses versus device-in-place
analyses have modified interpretation of randomised
data. Indeed, short-term observations suffer from low
recurrence rates. Adjudicating events occurring before
PFO closure in the device arm, by obstinately following
the intention-to-treat principle, is not helpful in defin-
ing the effect of PFO closure. Long-term follow-up in
the as-treated cohort may finally establish percutane-
ous PFO closure as the preferred therapy for the pre-
vention of recurrent paradoxical embolism in patients
with cryptogenic stroke [10].

Accordingly, in this edition of the journal, Andreas
Wabhl et al. report the long-term outcome of PFO clo-
sure with the Sideris Buttoned Occluder. The authors
should be congratulated for their persistence in follow-
ing-up their patients for more than 10 years. The study
tested the long-term safety of the device and showed a
low stroke recurrence rate after PFO closure. The
periprocedural complication rate in this cohort is
somewhat historical, and in the meantime percutane-
ous PFO closure has become a relatively simple and
safe procedure. Given the unsatisfactory closure rate
with the Sideris Buttoned Occluder it is understand-
able that the authors stopped using this device and
prefer others with higher closure rates and a better
safety and efficacy profile (e.g., the AMPLATZER™ PFO
Occluder).

This manuscript coincides with the long-term fol-
low-up results of the RESPECT trial [6], which were re-
cently reported at Transcatheter Cardiovascular Thera-
peutics 2015 in San Francisco. Extended follow-up
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analysis of this randomised trial showed that PFO clo-
sure reduced the relative risk of recurrent cryptogenic
stroke by 70% compared with medical therapy (1.5 to
4.3%; p = 0.004). As paradoxical embolism is excluded
after successful PFO closure and conservatively treated
patients face a persistently increased bleeding risk due
to continuous antithrombotic medication, it is ex-
pected that event-curves for safety and efficacy will
continue to separate over the years. However, with in-
creasing age the susceptibility to noncryptogenic
stroke increases. Therefore, during long-term fol-
low-up the effect of PFO closure becomes blurred by
events unrelated to the PFO. In this setting, paradoxi-
cal embolism has to be discriminated from events
caused by atherosclerotic plaque rupture, which be-
comes more prevalent with age. The scrutiny of scien-
tific researchers is mandatory to dissect the various
causes of ischaemia in an aging cohort and tease out
the group that may benefit from PFO closure by sound
analyses and adequately powered randomised con-
trolled trials. The identification of cofactors such as hy-
percoagulability, deep vein thrombosis or cardiac ana-
tomical peculiarities (e.g., atrial septal aneurysm or
large shunt) may further transform the PFO from an
innocent bystander to a vicious facilitator.

Long-term follow-up — as reported by Andreas Wahl et
al. - solidifies the biological impact of PFO closure so
that it may become first-line therapy for the preven-
tion of paradoxical embolism in patients with crypto-
genic stroke.

Disclosure statement
No financial support and no other potential conflict of interest
relevant to this article was reported.

References

Di Tullio MR, Sacco RL, Sciacca RR, Jin Z, Homma S. Patent foramen

ovale and the risk of ischemic stroke in a multiethnic population.

J Am Coll Cardiol. 2007;49(7):797-802.

Andermann A, Blancquaert I, Beauchamp S, Dery V. Revisiting Wil-

son and Jungner in the genomic age: a review of screening criteria

over the past 40 years. Bull World Health Organ. 2008;86(4):317-9.

Mas]JL, Arquizan C, Lamy C, Zuber M, Cabanes L, Derumeaux G,

et al. Recurrent cerebrovascular events associated with patent

foramen ovale, atrial septal aneurysm, or both. N Engl ] Med.

2001;345(24):1740-6.

Overell JR, Bone, Lees KR. Interatrial septal abnormalities

and stroke: a meta-analysis of case-control studies. Neurology.

2000;55(8):1172-9.

Agarwal S, Bajaj NS, Kumbhani DJ, Tuzcu EM, Kapadia SR. Me-

ta-analysis of transcatheter closure versus medical therapy for

patent foramen ovale in prevention of recurrent neurological
events after presumed paradoxical embolism. JACC Cardiovasc

Interv. 2012;5(7):777-89.

Carroll D, Saver JL, Thaler DE, Smalling RW, Berry S, et al. Closure

of patent foramen ovale versus medical therapy after cryptogenic

stroke. N Engl ] Med. 2013;368(12):1092-100.

Meier B, Kalesan B, Mattle HP, Khattab AA, Hildick-Smith D,

et al. Percutaneous closure of patent foramen ovale in cryptogenic

embolism. N Engl] Med. 2013;368(12):1083-91.

Furlan AJ, Reisman M, Massaro ], Mauri L, Adams H, et al. Closure

or medical therapy for cryptogenic stroke with patent foramen

ovale. N Engl] Med. 2012;366(11):991-9.

Riaz IB, Khan MS, Riaz H, Goldberg R]. Disorganized systematic

reviews and meta-analyses: Time to systematize the conduct and

publication of these study overviews? Am ] Med. 2015 Oct 29.

pii: S0002-9343(15)01009-8 [Epub ahead of print].

10 Wahl A, Juni P, Mono ML, Kalesan B, Praz F, et al. Long-term
propensity score-matched comparison of percutaneous closure
of patent foramen ovale with medical treatment after paradoxical
embolism. Circulation. 2012;125(6):803-12.

[y

[

w

S

w

(o))

~

oo

O

EMHMedia



