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Interatrial septal abnormalities - patent foramen
ovale (PFO) and atrial septal aneurysm (ASA) - have
been postulated as a possible cause for emboli
among young ischemic stroke patients1. Although
its role is a matter of debate and earlier studies have

suggested that PFO is an incidental finding (no re p re-
senting a risk factor for ischemic stroke), case studi-
es and series have described a higher prevalence of
PFO and/or ASA in young stroke patients than in the
c o n t ro l s2. PFO was detected in more than 50% in one
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ABSTRACT - O b j e c t i v e : Although its role is a matter of debate, some studies described a higher pre v a l e n c e
of patent foramen ovale (PFO) and atrial septal aneurysm (ASA) in young stroke patients, with higher risk
with PFO / ASA association (OR 4.96). The aim of this study was determine the prevalence of PFO and ASA
in a cohort of cryptogenic ischemic stroke (IS) patients younger than 55 years and to follow-up after surg i-
cal or percutaneous endovascular closure (PEC). M e t h o d : In 21 months we identified all patients less than
55 years old with IS who were admitted to our hospital. Cryptogenic IS was considered if there is not an
identifiably cause to cerebral ischemia. Transesophageal echocardiography (TEE) was perf o rmed in all
patients. After interatrial septal abnormalities diagnosis, percutaneous device closure was off e red to all. Patients
w e re followed monthly and keeped with oral AAS or Clopidogre l . Results: We identified 189 patients with
IS and 32 were less than 55 years old (16.9%). In 29 the IS was cryptogenic. TEE was perf o rmed in all patients
and some form of interatrial septal abnormality was identified in 12 (12/29 - 41.3%); 5 had a PFO and in 7
t h e re was PFO plus ASA. Ten patients were submitted to PEC and 2 were submitted to surgical closure. In
m i d - t e rm follow-up (28 months) no ischemic events occurred and 2 patients related disappearance of
migraine symptoms. C o n c l u s i o n : Our small series description is in accordance with other studies and sug-
gests a possible relation between interatrial septal abnormalities and IS in a cohort of young patient.
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Forame oval patente em uma coorte de pacientes jovens com acidente vascular cerebral isquêmico

RESUMO - Objetivo: A associação das anormalidades do septo interatrial - forame oval patente (FOP) e
aneurisma de septo interatrial (ASA) - com acidente vascular cerebral isquêmico (AVCI) ainda é questão de
incerteza para muitos autores. No entanto, vários estudo mostram que em pacientes jovens tais anormali-
dades podem estar relacionadas à gênese de eventos isquêmicos. Nosso objetivo é descrever a prevalên-
cia do FOP e ASA em uma coorte de pacientes jovens (< 55 anos) com AVCI e acompanhar estes pacientes
após fechamento cirúrgico ou por prótese endovascular. Método: Em 21 meses de estudo, identificamos
todos os pacientes com menos de 55 anos de idade admitidos em nosso hospital por AVCI. Consideramos
AVCI como criptogenético quando não havia uma causa provável para AVCI. Todos os pacientes foram sub-
metidos ao ecocardiograma transesofágico. O fechamento por prótese endovascular foi o procedimento
o f e recido àqueles com alguma anormalidade do septo interatrial. Os pacientes foram acompanhados
mensalmente e submetidos a antiagregação plaquetária com AAS ou clopidogre l . R e s u l t a d o s : Foram admi-
tidos 32 pacientes jovens com AVCI. Após ampla investigação, 29 receberam o diagnóstico de AVCI crip-
togênico. Destes, 12 (12/29 - 41,3%) apresentaram alguma anormalidade do septo interatrial; sendo que
em 7 havia a associação de FOP e ASA. Dez pacientes foram submetidos a fechamento endovascular per-
cutâneo e 2 foram submetidos a fechamento cirúrgico. Até o momento, nenhum paciente relatou recor-
rência do evento isquêmico e 2 pacientes relataram melhora das crises de enxaqueca (14 meses de segui-
mento). Conclusão: Nossa pequena série de casos está de acordo com outros estudos e sugere uma pos-
sível relação entre anormalidades do septo interatrial e AVCI em pacientes jovens. Maiores estudos são
necessários para comprovar esta associação e para definir a melhor conduta terapêutica.

PALAVRAS-CHAVE: acidente vascular cerebral isquêmico, forame oval patente.
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s t u d y, whereas its prevalence in the general popula-
tion is at least 25%3 , 4. In a recent meta-analysis, Ove-
rell et al examined all published case-control studi-
es, and concluded that PFO and ASA were significan-
tly associated with ischemic stroke in patients younger
than 55 years, with higher risk among patients with
PFO plus ASA (OR 1.83 for PFO [95%, CI 1.25 to
2.66], OR 2.35 for ASA [95%, CI 1.46 to 3.77] and OR
4.96 for PFO plus ASA [95%, CI 2.37 to 10.39])5.

The aim of this prospective study was to determ i-
ne the prevalence of interatrial septal abnorm a l i t i e s
in a cohort of cryptogenic ischemic stroke patients
younger than 55 years in a general hospital. We
also aimed follow-up the cohort after surgical or per-
cutaneous endovascular closure, presenting our par-
tial results about re c u rrence of ischemic events.

METHOD
From March 2001 to December 2002 we identified

all patients less than 55 years old with ischemic stroke
who were admitted to our hospital, the largest in a city
of almost 450000 inhabitants. All patients were submit-
ted to either brain CT and angioCT or brain MRI and an-
gioMRI. The patients were also submitted to caro t i d
and vertebral Doppler scan, antinuclear factor and anti-
DNA antibodies determination, ery t h rocyte sedimenta-
tion rate, VDRL and HIV antibodies search, Protein C, S,
activated-protein C, antithrombin III and Leiden V fac-
tor studies, and homocystein, antiphospholipid and anti-
c a rdiolipin antibodies determinations. Diagnosis of stro-
ke was based on a focal neurological deficit and the cor-
responding findings on CT and MRI, and cryptogenic
ischemic stroke was considered if there was not an iden-
tificable cause to cerebral ischemia. The exclusion crite-

ria were: lacunar infarcts, transient ischemic attacks,
a m a u rosis fugax, cocaine or amphetamin use pre c e d i n g
the ischemia, sickle cell anemia, significant intracranial
and extracranial vascular disease (including dissections),
diabetes, arterial hypertension, current smoking, other
emboligenic source than PFO or ASA and suspect cases
of migranous infarct. We also excluded patients with-
out acute CT or MRI abnormalities compatible with is-
chemic stroke. Transesophageal echocardiography (TEE)
was performed in all patients. A mixed of cefalotin and
saline 0.9% was injected in a peripheral venous during
TEE to assess interatrial septum entire t y. PFO was defined
as the presence of right-to-left shunt at interatrial lev-
el. Diagnosis re q u i red appearance of at least one micro-
bubble of contrast in the left atrium within four card i a c
cycles of opacification of the right atrium. PFO was pre s-
ent whenever Septum Primum was actually detached
from the superior rim of the Oval Fossa, allowing open-
ing of the tunnel in the left atrium, this being the sole
orifice in interatrial septum. ASA was defined by base
width of 1.5 cm or gre a t e r, with at least 1.1 cm excursion
into either the left or the right atrium, or sum of the total
excursion into the left or right atrium of 1.1 cm or gre a t e r.
After diagnosis, percutaneous device closure (PDC) was
offered to all patients with either the Amplatzer PFO
Occluder or the Helex Septal Occluder. After percuta-
neous closure, all patients received clopidogrel (75
mg/day for 1 month) and aspirin (100-300 mg/day for 6
months) and were examined each 2 months after dis-
c h a rge for at least 1 year. An informed consentiment was
signated by all patient enrolled in study.

RESULTS
From March 2001 to December 2002, 189 pa-

tients with defined ischemic stroke were admitted

Table. Demographic data and characteristics of patients.

Patient Age Sex Clinical features TEE* Migraine history

1 19 F Left facial and arm paresthesia PFO + ASA No

2 51 M Homonymous hemianopia PFO + ASA No

3 54 M Left hemiparesis PFO No

4 22 F Left hemiparesis PFO Yes

5 36 F Right hemiparesis PFO + ASA Yes

6 50 F Right hemiparesthesia PFO + ASA Yes

7 38 M Motor aphasia and hemiparesis PFO  No

8 45 F Right leg paresthesia PFO + ASA Yes

9 53 M Right hemiparesis PFO No

10 23 M Left hemiparesis, dysarthria PFO + ASA No

11 52 M Right facial and brachial paresis PFO + ASA No

12 51 F Right hemiparesis PFO Yes
* TEE, transesophagic echocardiography findings; PFO, patent foramen ovale; ASA, atrial septal aneurysm; F, Female; M, Male.
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to our hospital. Thirty-two (16.9%) were less than
55 years old. In two patients the final diagnosis was
septic embolism by endocarditis and in one we
o b s e rved an ipsilateral symptomatic carotid steno-
sis of 85%. In 29 the cause of ischemia could not
be determined (cryptogenic ischemic stroke). TEE
was performed in all patients and some form of
interatrial septal abnormality was identified in 12
(12/29 - 41.3%). Five had a PFO and seven had PFO
plus ASA (demographic data in Table). Two patients
(5 and 8) presented with previous ischemic events
(TIA and stroke, respectively) and 5 had a pre v i o u s
history of classic migraine. Ten patients were sub-
mitted to PEC, and surgical closure was perf o rm e d
in two because of financial difficulties (patient 1
and 5). In mid-term follow-up (28 months) no is-
chemic events occurred and two patients sponta-
neously related disappearance of migraine symp-
toms (patient 6 and 8).

DISCUSSION

Our small series is in accordance of other studi-
es that demonstrate a higher prevalence of intera-
trial septal abnormalities in young stroke patients
than due (41.3%) , inasmuch as PFO or ASA pre v a-
lence in a healthy population is around 25%4. 

Although previous studies have shown an asso-
ciation between PFO and stroke, the ideal second-
ary ischemic stroke prevention for such patients is
not known because there is not a randomized tri-
al to date. Yet, even in young patients cerebral in-
f a rction had considerable impact in mort a l i t y, re c-
curence and employment status6. So, measures to
prevent recurrence were of utmost importance.
Currently, surgical or percutaneous device closure
and medical therapy with long life anticoagulation
or antiplatelet agents are the major choices to
prevent recurrent strokes or TIA7. Maybe the sur-
gical or endovascular closure could be the best
option in very young patients if we consider the
risks of a long life anticoagulation or antiplatelet
t h e r a p y. Indeed, the rate of re c u rrent cere b ro v a s c u-
lar events during 2 to 3 years of antithrombotic
treatment varies from 3.4% to 9.2%, but if there
is ASA in addition to the PFO this risk could incre a s e
to 9.0% for stroke and 22% for TIA and/or stroke
in 2 years7-10. Recently, some reports have identi-
fied additional risk factors that increase the prob-
ability of re c u rrence of stroke among PFO patients,
like a previous personal history of stroke or TIA,
atrial septal hypermotibility, ASA combined with
PFO, and the size of PFO7,11-13.

Nowadays, some studies have reported an in-
c reased prevalence of PFO in patients with migraine
with aura, and closure of PFO was associated with
complete disappearance of migraine attacks in so-
me patients14,15. Although this is not be the aim of
this paper, in our small series, two patients (moth-
er and daughter, 6 and 4 respectively) re p o rted dis-
appearance of aura and reduction of migraine at-
tacks along 28 months of follow-up. 

In conclusion, we showed that 41.3% of young
patients with cryptogenic ischemic stroke had PFO
or PFO plus ASA. Our small series description is in
a c c o rdance with other studies and points to a pos-
sible relation between interatrial septal abnor-
malities and ischemic stroke in a cohort of young
patient. This relation needs to be confirmed by a
l a rge study, as well as in older patients with ischemic
stroke and no identificable risk factors. 
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