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ISCHEMIC STROKE AND PATENT FORAMEN OVALE

Case report
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ABSTRACT - Approximately 40% of ischemic strokes have no clearly definable etiology and are termed
cryptogenic strokes. Patent foramen ovale, a small communication between the left and right atria, is con-
sidered to be a risk factor for cerebral embolism. In this study, we report the case of a 29-year-old woman
with diagnosis of ischemic stroke due to patent foramen ovale who has undergone percutaneous endovas-
cular closure. The aim of this report is to discuss the relevant aspects of the patent foramen ovale and the
cryptogenic stroke, its clinical presentation, diagnosis, management and recurrence.
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Acidente vascular encefálico isquêmico e forame oval patente: relato de caso

RESUMO - Aproximadamente 40% dos acidentes vasculares encefálicos isquêmicos não apresentam etiolo-
gia definida e são classificados como criptogênicos. O forame oval patente, uma pequena comunicação
entre os átrios direito e esquerdo, é considerado um fator de risco para embolismo cerebral. No presente
artigo, relatamos o caso de uma jovem de 29 anos com o diagnóstico de acidente vascular encefálico
isquêmico decorrente do forame oval patente que foi submetida ao fechamento endovascular percutâ-
neo. O presente relato discute aspectos relevantes da apresentação clínica, diagnóstico, manejo clínico e
recorrência desta condição.

PALAVRAS-CHAVE: forame oval patente, embolia paradoxal, acidente vascular encefálico isquêmico. 

There are different possible causes of stroke, but
approximately 20% are of cardioembolic origin1. If it
is not discovered what caused the ischemic event, it
is classified as cryptogenic. Strokes of unknown cause
are particularly common in young adults, accounting
for 10-40% depending on the population2.

We report the case of a young woman present-
ing stroke associated with patent foramen ovale (PFO)
who has undergone percutaneous endovascular clo-
sure.

CASE
A 29-year-old woman was brought to the Emergency

Department in August 2004 after a one-day history of weak-

ness in the right upper and lower limbs. A non-smoker, who
had not taken oral contraceptives for years, the patient did
not have any family background of neurological disease,
but had an older sister with venous thrombosis. Physical,
cardiologic and neurologic examinations in the Emergency
Department were normal, except for the right hemipare-
sis and mild motor dysphasia. A cranial computed tomogra-
phy without contrast showed focal hypodensity in the puta-
men of the left hemisphere. She was then submitted to a
magnetic resonance imaging (MRI) of the brain (Figure),
which showed signs of infarcts in the basal ganglia and co-
rona radiata in the left hemisphere. Carotid and vertebral
Doppler scans were normal. Laboratory tests included nor-
mal levels of erythrocyte sedimentation rate, antithrom-
bin III activity, protein C and S antigen, plasma homocys-
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teine, antiphospholipid antibody panel, determination of
antinuclear factor and anti-DNA antibodies, MTHFR gene
mutation, VDRL and HIV antibodies search, anti-SSA/RO
and anti-SSB/RA antibodies, D-dimer, determination of anti-
cardiolipin antibodies, vitamin B12, lupus anticoagulant,
thyroid stimulating hormone, Leiden V factor study, pro-
thrombin gene mutation, fibrinogen, lipids, activated-pro-
tein C resistance and partial thromboplastin time, as well
as a normal complete blood count and routine blood che-
mistries. The contrast-enhanced transesophageal echocar-
diography showed normal except for the presence of the
PFO (diameter <3 mm) and mitral valve prolapse. Further
investigation excluded atria septum aneurysm and shunt
at rest. Finally, she was submitted to a cerebral arteriogra-
phy which showed left middle cerebral artery occlusion in
its origin. 

The patient was informed as to the options of treat-
ment, and she decided to use the long-term therapy of oral
anticoagulant. She returned after 9 months with sequelae
in the right limbs and was persuaded to undergo percuta-
neous endovascular closure. The device (Amplatzer PFO
occluder) was successfully adopted under continuous mon-
itoring through the transesophageal echocardiography.
After percutaneous closure, the patient received clopido-
grel (75 mg/day for 1 month) and aspirin (100 mg/day for
6 months). Long-lasting physical therapy was proposed and
in a short-term follow-up (18 months), she had neither re-
currence nor worsening of symptoms. As a permanent se-
quelae, the patient had impairment of her fine upper limb
coordination.

DISCUSSION

Some cardiologists estimate that 70,000 to 100,000

strokes per year in the United States are secondary
to paradoxical embolism via a PFO3,4. Depending on
the criteria used for diagnosis and the technology
used in cardiac assessment, the prevalence of PFO in
the healthy population is approximately 20-25%3,5-8.
Thus, detection of a PFO during evaluation of a pa-
tient with a stroke is not surprising, and the frequen-
cy of PFO detection in these patients can be as high
as 40-45%9. This frequency of detection is especially
high among people without any other obvious expla-
nation for the stroke. Overell et al.10 concluded from
a meta-analysis of several studies that the relative
risk of stroke compared to non-stroke controls increa-
sed by a factor of 1.83 if a PFO was present.

Silva et al.8 identified 29 cryptogenic ischemic stro-
kes in their group of patients younger than 55. Forty-
one point three percent of these patients had some
form of interatrial septal abnormality. Five had a PFO
and seven had PFO plus interatrial septum aneurysm.
They concluded that their small series is in accordance
with other studies and points to a possible relation
between interatrial septal abnormalities and ischemic
stroke. However, this relation needs to be confirmed
by large studies.

Presumably, most of the neurologic symptoms are
secondary to paradoxical embolism of small throm-
bi that arise in the venous system and pass through
the PFO during a transient right-to-left shunt. How-
ever, there is normally no direct evidence for para-
doxal embolism and systematic screening for deep
venous thrombosis in the lower limbs or pelvis has
led to extremely variable estimates. Other possible
explanations for stroke secondary to PFO, but inde-
pendent of paradoxical embolism, include second-
ary cardiac arrhythmias or abnormalities of the endo-
cardial surface of the septum or within the PFO which
are a focus for thrombus formation11,12. In short, the
mechanism of strokes among young people with PFO
is ill-defined.

Patients with PFO are usually younger and have
a lower incidence of hypertension, hypercholestero-
lemia, and smoking habits than do people with oth-
er causes of strokes3. Although PFO can be found in
older patients, these people have a high prevalence
of atherosclerosis or other cardiac diseases, includ-
ing atrial fibrillation, which could explain their vas-
cular events. Thus, a PFO might not be perceived as
being as important in an older person as in a young
adult5,10. Fukujima et al.13, in their transversal trans-
esophageal echocardiography (TEE) study of 523 pa-
tients without any prior evidence of cardiac abnorma-

Figure. MRI scan of the brain showing signs of infarcts in the

basal ganglia and corona radiata in the left hemisphere.
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lity, concluded that TEE, widely used to diagnose car-
diac source of cerebral embolism in young patients,
seems to be useful for patients aged over 45, in
whom risk of cerebral embolism is underestimated.
Because most people with PFO never have symptoms,
some lesions can be assumed to be associated with
a greater risk of strokes than others. Establishing a
relationship between the size of the septal abnor-
mality, a concomitant atrial septal aneurysm, the pres-
ence of a shunt at rest, or the size of the right-to-left
shunt might identify those people at greatest risk. 

With the use of contrast-enhanced TEE, the PFO
is detected frequently during evaluation of patients
with an ischemic stroke. The TEE without contrast
showed a high sensitivity (90%) and specificity (93%)
for detecting PFO whereas contrast transthoracic
echocardiography has significant limitations for visu-
alizing the atrial septum14-16. The use of different con-
trasts (aerated colloid solution) has increased the sen-
sitivity of echographic techniques for diagnosing
shunts through the foramen oval. According to Mesa
et al.14, a greater mobility of the membrane of the
oval cavity and a large degree of shunt contrast, as
well as shunt at rest detected by saline-contrasted
TEE, seems to identify PFO with ischemic stroke. Ne-
grão et al.17 considered the transcranial Doppler as
another valuable diagnostic tool to detect abnormal-
ities of interatrial septum. 

A right-to-left shunt is considered present if mi-
crobubbles are detected within 3 to 5 cardiac cycles18.
The volume or number of bubbles is frequently used
to quantify the size of the shunt. However, correla-
tions between the size of the right-to-left shunt and
the risk of stroke are not strong. Schuchlenz et al.19

evaluated PFO size in a series of patients who subse-
quently underwent catheter closure of the defect
and found that the balloon diameter of the PFO was
considerably larger than the diameter estimated by
TEE. They also reported that a PFO diameter greater
than 4 mm was associated with increased thrombo-
embolic risk. De Castro et al.20 noted a strong corre-
lation with the risk of embolization when a PFO is
associated with a highly mobile septal membrane.

Regardless of the presence of a PFO, the perceived
risk of recurrent strokes among patients with sympto-
matic strokes is so high that some stroke prophyla-
xis regimen should be prescribed. The choices of anti-
platelet aggregating agents, oral anticoagulants,
transcatheter placement of an occlusive device or car-
diac surgery present a broad range of options which
entail different risks and vary considerably in eco-

nomic costs. Hickenbottom emphasized that “for
most patients with PFO, treatment with aspirin for
antiplatelet therapy would seem to provide a rea-
sonable approach; for patients with PFO who may
be at a higher risk of paradoxical embolism (under-
lying hypercoaguable state, recorrent embolic events),
alternative options of anticoagulation, combined
antiplatelet therapy or percutaneous closure could
be pursued” (Anticoagulation in acute ischemic stroke
- AAN Annual Meeting of San Francisco, 2004). The
PICSS study21 showed no statistically significant dif-
ference in mortality or frequency of recurrent stroke
between patients treated with adjusted-dose war-
farin at 2 mg or aspirin at 300 mg, both taken once
daily. The results of PICSS support those reported by
Mas et al.22. Despite the expectation that warfarin
would be superior to aspirin in preventing recurrent
stroke, no data are currently available to support this
assumption. Thus, the role of these medications is
limited to treating patients with a proven venous
thrombus or coagulopathy.

Surgical or endovascular closure could be the best
option in very young patients if we consider the risks
of a lifelong anticoagulation or antiplatelet thera-
py8,23,24. Mechanical closure of the PFO has been pro-
posed as the definite way to prevent recurrent par-
adoxical embolism. Some carefully selected patients
might benefit from surgery, but currently the fea-
tures that would necessitate direct operative closure
are not known. With the advances in transcatheter
endovascular placement of closure devices, the role
of major cardiac surgery seems to be diminishing.
The procedure has several advantages. It can be done
on an outpatient basis using local anesthesia and usu-
ally takes less than 30 minutes. The PFO can be closed
completely in approximately 95% of patients3. 

Considerable uncertainty exists about the manage-
ment of patients with PFO and stroke12,25. At present,
no particular therapy can be recommended for
asymptomatic patients with PFO26. No data prove
that any medical or surgical intervention, including
endovascular closure, is superior to aspirin in these
patients22. Trials are needed to determine the indi-
cations and limitations of the surgical procedures25.

Our young patient had no other comorbidity ex-
cept for the mitral valve prolapse. Gilon et al.27 con-
cluded, in their case-control study, that mitral-valve
prolapse is considerably less common than previous-
ly reported among young patients with stroke or
transient ischemic attack and no more common than
among controls. Using specific and currently accept-
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ed echocardiographic criteria, they could not demon-
strate an association between the presence of mitral-
valve prolapse and acute ischemic neurologic events
in young people. 

A 39-year-old sister of the patient had a history
of a twelve-day hospitalization due to lower limb ve-
nous thrombosis. She was anticoagulated for a short
period with total recovery from symptoms. On that
occasion, no further investigation was carried out
due to family financial problems. The possibility of
family thrombophilia should be considered, in spite
of the thorough investigation carried out on the
reported patient. 

In conclusion, interatrial septal abnormalities, in-
cluding PFO, have been postulated as an additional
risk factor for embolism among young ischemic stroke
patients. Although its role is a matter of debate and
earlier studies have suggested that PFO is an inciden-
tal finding, case studies have shown a higher preva-
lence of PFO in young stroke patients than in the
controls. However, large studies need to be conduct-
ed to support the connection between interatrial
septal abnormalities and ischemic stroke in young
adults. 
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