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A Case of Successful Transcatheter
Device Closure of Small Atrial Septal
Defect in a Patient with Cerebral Infarction
Presumably Caused by Paradoxical Emboli
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Youngkeun Ahn, MD, Myung-Ho Jeong, MD, Jeong-Gwan Cho, MD,
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Precutaneous transcatheter device closure of interatrial communications is used as an alternative to surgery or long-term
anticoagulation for the treatment of patients with paradoxical cerebral embolism. We report a case of successful percutaneous
transcatheter closure of small atrial septal defect in a 34 year old female patient with acute cerebral infarction presumably
caused by paradoxical embolism through the defect.
KEY WORDS: Paradoxical embolism∙Device closure.

Introduction

The cause of ischemic stroke so called, cryptogenic strokes
is uncertain in approximately 40% of cases despite of intensive
evaluation.1) Passage of thromboemboli from the right side
circulation to the left side circulation through interatrial
communications such as patent foramen ovale (PFO) or atrial
septal defect (ASD) has been postulated as a possible mechanism
of these cryptogenic strokes.2-5) Furthermore, percutaneous
device closure of the interatrial communications has been
proved to be a safe and effective method for the secondary
prevention of presumed paradoxical embolism.6-10)
We report a case of successful percutaneous closure of small
ASD in patient with acute cerebral infarction presumably
caused by paradoxical embolism through the defect.

CT angiography (CTA), and magnetic resonance image (MRI)
revealed multifocal cerebral and cerebellar infarction associated
with thrombotic occlusion in the distal basilar artery, P1
portion of both posterior cerebral arteries, and the origin site
of both superior cerebellar arteries (Fig. 1). Conventional 4
vessel angiography also revealed thrombotic total occlusion

Case

A 34-year-old female who was in the eighth week of
gestational age was presented with a sudden onset of stuporous
mental status and quadriplegia. The patient had been apparently
healthy without any known medical illness before admission.
Imaging studies including brain computed tomography (CT),
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Fig. 1. Computed tomographic angiography of the brain revealed
thrombotic occlusion in the distal basilar artery, P1 portion of both
cerebral arteries, and the origin site of both superior cerebellar arteries
(A). Magnetic resonance image of the brain revealed multifocal cerebral
and cerebellar infarction (B).
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Fig. 2. Conventional 4 vessel angiography also revealed thrombotic occlusion in the distal basilar artery, P1 portion of both cerebral arteries,
and the origin site of both superior cerebellar arteries without distal flow (A, B). Follow up angiography just after the administration of intra-arterial
urokinase revealed resolution of the thrombus with the restoration of distal flow.
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Fig. 3. Transesophageal echocardiography revealed about 0.65 cm sized small ASD with abnormal left to right shunt. LA: left atrium, RA: right
atrium, AO: aorta.
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Fig. 4. Transesophageal echocardiography after the successful deployment of the Amplatzer septal occluder revealed well positioning of the device
without residual shunt.

of the distal basilar artery without distal flow (Fig. 2A and B).
Intra-arterial thrombolytic therapy using urokinase was done
after the successful positioning of the arterial catheter within
the basilar artery. After the successful thrombolytic therapy,
thrombus in the basilar artery was resolved and distal flow was
improved (Fig. 2C and D). Mental status and neurologic
deficits of the patient were nearly normalized within 2 weeks
24

of hospitalization and therapeutic abortion was done.
Laboratory tests for the evaluation of hypercoagulability
showed no abnormal findings. Imaging studies including
transthoracic echocardiography (TTE), transesophageal
echocardiography (TEE), carotid ultrasound, and venous
CTA of the extremities for the evaluation of thromboembolic
source also showed no abnormal findings except for hemo-
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dynamically insignificant small ASD of secundum type (Fig. 3).
Paradoxical cerebral embolism through the ASD could have
been a possible mechanism of cryptogenic stroke in this patient.
Therefore, percutaneous device closure of the ASD was planned
for the secondary prevention of recurrent cerebral infarction.
Percutaneous transcatheter closure of ASD was performed
under general anesthesia. Under the guidance of fluoroscopy
and TEE, the diameter of the ASD was 0.65 cm and balloon
stretched diameter of the ASD measured by TEE using the
sizing balloon was 0.9 cm. The delivery catheter containing
1.0 cm sized Amplatzer septal occluder (ASO) was passed
over the guidewire and introduced into the left atrium. The
left atrial disk and waist were opened and positioned against
the interatrial septum before the deployment of the right atrial
disk. To exclude the presence of any device instability, careful
pull and push movement tests were performed before releasing
the device. After adequate stability was achieved, the ASO
device was released. After the successful deployment of the
ASO device, TEE showed good positioning of the device with
minimal residual shunt flow through the device (Fig. 3B). On
the next day, a follow-up TTE revealed stable positioning of
the device without residual shunt flow (Fig. 4). The patient was
discharged and had no events during 6-months of clinical
follow-up.
Discussion

We report here an unusual case of acute cryptogenic cerebral
infarction in young female patient with small ASD. Although
the diameter of the ASD was 0.6 cm and the ratio of pulmonary
(Qp) to systemic blood flow (Qs) was 1.35, the ASD of this
patient was treated by percutaneous device closure. ASD itself
in this patient was not significant hemodynamically and thus
it was not an indication for surgery or percutaneous device
closure. Despite intensive evaluation, however, the cause of
acute cerebral infarction was not identified and thus paradoxical
embolism through the ASD was a possible explanation for
the cause of cerebral infarction in this young female patient.
Although it was the first attack, the size of cerebral infarction
was very large and it was expected that the recurrence of
cerebral infarction might be critical in this patient. Therefore,
we planned to perform precutaneous device closure of the
ASD for the prevention of recurrent cerebral infarction.
Paradoxical embolism involves the passage of the venous
thromboembolic material into the arterial system through a
right to left intracardiac shunt.2-5) Despite wide intensive
evaluation, the cause of ischemic stroke remains uncertain
in approximately 40% of cases and is presumably associated
with this paradoxical embolic phenomenon. The clinical

presentations of paradoxical embolism are various and include
cerebral infarction, peripheral vascular thrombotic occlusion,
renal infarction, myocardial infarction, and so on. The
importance of PFO with and without atrial septal aneurysm
and ASD as a mechanism for paradoxical embolism in still
controversial, but continues to gain acceptance.
Paradoxical embolism in the setting of atrial shunts is
traditionally treated by long-term antiplatelet agents, warfarin,
or direct closure of the defect in the atrial septum.11)12) Recently,
several effective devices were introduced and used for
percutaneous transcatheter closure of PFO or ASD as an
alternative for surgical treatment. Previous studies including
the study of Windecker et al have been demonstrated that
percutaneous device closure of the PFO or ASD is as an
effective technique for the prevention of recurrent systemic
thromboembolism in patients with cryptogenic stroke like
this patient.6-10)
In conclusion, percutaneous transcatheter closure of interatrial communication might be a promising therapeutic
strategy and should be considered especially in patients with
paradoxical embolism who are presented with severe life
threatening manifestation in its first attack.
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