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the selection of potential beneficiaries. It is not clearly 
known whether pediatric experience is different from 
adults, but the technical issues are clearly important. 
Dubin et al. reported 23 acute adverse events in 20 
pediatric patients.[5] There were five reported coronary 
sinus lead issues, including one instance where the 
coronary sinus could not be entered with the pacer lead 
secondary to the small size. Delayed adverse events were 
also three reports of coronary sinus lead dislodgement, 
one lead adaptor malfunction, one pacer site infection, 
and three arrhythmic episodes. CS lead issues were found 
in 18% of patients who received transvenous systems, 
which is somewhat higher than what was found in the 
Multicenter Insync Randomized Clinical Evaluation trial 
(12% for dissection, perforation, or lead dislodgement).[6] 
The high adverse event rate of 29% appears comparable 
to the experience with adults. [7] Our patient showed very 
significant subjective and objective improvement. CRT in 
children should be considered more frequently.

Ayhan Cevik, Deniz Oguz, Ayhan Pektas,  
Murat Ozdemir1, Rana Olgunturk

Departments of Pediatric Cardiology and 1Cardiology,  
Gazi University Medical Faculty Hospital, Ankara, Turkey 

E-mail: ayhancevik12@hotmail.com

REFERENCES

1. Moak JP, Hasbani K, Ramwell C, Freedenberg V, Berger JT, 
DiRusso G, et al. Dilated cardio-myopathy following 
right ventricular pacing for AV block in young patients: 
resolution after upgrading to biventricular pacing 

systems. J Cardiovasc Electrophysiol 2006;17:1068-71.

2. Janousek J, Tomek V, Chaloupecky V, Gebauer RA. 
Dilated cardiomyopathy associated with dual-chamber 
pacing in infants: improvement through either left 
ventricular cardiac resynchronization or programming 
the pacemaker off allowing intrinsic normal conduction. 
J Cardiovasc Electrophysiol 2004;15:470-4.

3. Tuzcu V, Bodtke JP, Best TH. Early detection of regional 
myocardial dysfunction in paced children with 
congenital complete atrioventricular block. Pacing Clin 
Electrophysiol 2007;30:764-71.

4. van Beek E, Backx A, Singh S. Cardiac resynchronization 
as therapy for congestive cardiac failure in children 
dependent on chronic cardiac pacing. Cardiol Young 
2006;16:187-9.

5. Dubin AM, Janousek J, Rhee E, Strieper MJ, Cecchin F, 
Law IH, et al. Resynchronization therapy in pediatric 
and congenital heart disease patients: an international 
multicenter study. J Am Coll Cardiol 2005;46:2277-83.

6. Abraham WT. Cardiac resynchronization therapy for 
heart failure: biventricular pacing and beyond. Curr 
Opin Cardiol 2002;17:346-52.

7. Bhatta L, Luck JC, Wolbrette DL, Naccarelli GV. 
Complications of biventricular pacing. Curr Opin Cardiol 
2004;19:31-5.

Access this article online
Quick Response Code:

Website:

www.annalspc.com

DOI:

10.4103/0974-2069.93724

Atrial septal aneurysm and stroke

Sir,

An atrial septal aneurysm (ASA) is a rare but well 
recognized and localized saccular deformity of the 
atrial septum that bulges into the right or left atrium 
with uncertain clinical significance.[1,2] Diagnosis 
can be established using transthoracic (TTE) and 
transesophageal echocardiography. Although these 
abnormalities are considered clinically benign entities, 
they have been independently associated with ischemic 
stroke.[3,4] We present a small atrial septal aneurysm in 
a child with left middle cerebral artery (MCA) stroke.

A 6-year-old male presented with vomiting for 2 days 
and inability to speak with right-sided hemiparesis 
for 1 day. He was conscious with no other symptoms. 
Physical examination revealed right facial palsy, a mid 
systolic murmur best heard at the apex, right upper and 
lower limb grade IV power with planters up-going, blood 

pressure was 90/60 mm hg. Electrocardiogram showed 
sinus rhythm. Chest X-ray was normal. Laboratory 
findings including complete blood count, liver functions 
test, erythrocyte sedimentation rate, and cerebrospinal 
fluid analysis as well as coagulation screening presented 
no abnormalities. Electroencephalography (EEG) and 
routine 48 h ambulatory (Holter) ECG were normal. 
Brain computed tomography (CT) scan showed 
ischemic infarct in the vicinity of left middle cerebral 
artery. Magnetic resonance imaging of brain confirmed 
the findings of the CT head, Doppler sonography of 
lower extremities excluded deep vein thrombosis, and 
transthoracic echocardiography revealed a small atrial 
septal aneurysm.

According to Hanley’s diagnostic criteria, atrial septum 
is considered to be aneurysmal, when a dilated segment 
protrudes at least 15 mm beyond the level surface of the 
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Figure 1: Transoesophageal echocardiogram showing atrial septal 
aneurysm

atrial septum.[1] An echo contrast was also performed 
in order to exclude patent foramen ovale. The images 
recorded were not diagnostic of right to left shunting. 
A transesophageal echocardiography confirmed the 
findings of transthoracic echocardiography [Figure 1]. 
The patient was started with warfarin in loading doses 
of 0.2 mg/kg body weight followed by maintenance doses 
of 0.1 mg/kg B.W. He improved and was discharged from 
the hospital a week after admission with no neurological 
deficit.

An aneurysm of the interatrial septum is an infrequent 
finding in adult patients. Atrial septal aneurysm is a 
congenital malformation of the septum primum layer of 
the interatrial septum but differences between interatrial 
pressure forces have also been reported as a cause 
of its development.[1] The widespread availability of 
transthoracic and transoesophageal echocardiography 
has identified atrial septum aneurysm with increasing 
frequency.[5] The frequency of the anomaly in the general 
adult population is low (2.2%).[1] It has been speculated 
that ASA is a direct source of thrombus formation.[6] 
This is supported by anecdotal findings demonstrating 
thrombotic material within the aneurysmal sac in the 
patients at autopsy[1] or cardiac surgery.[7] The mechanism 
of stroke in patients with ASA remains poorly understood.[8]  
Cerebral embolism might result from paradoxical 
embolism of venous thrombi across a right to left shunt, 
passage of a thrombus created on the left atrial side of 
the aneurysm with atrial fibrillation.[9] In our case, brain 
CT and MRI demonstrated ischemic infarcts that possibly 
reflected cryptogenic stroke in a patient with isolated 
small atrial septal aneurysm. Thrombus formation on the 
left atrial side of the aneurysm appears to be the most 
possible underlying mechanism. Bulging of the aneurysm 
that extends to the portion between the primum and 
secundum atrial septum and thus leading to a minor 
interatrial communication that allows paradoxical 

embolism, which seems to be a less possible explanation.

This case highlights that the presence of an isolated 
small ASA may be possible risk factor for ischemic stroke 
even in the pediatric age group; till date there is not 
much literature available in the pediatric age group. 
Further prospective studies need to be conducted in 
order to elucidate the mechanism between such cardiac 
abnormalities and ischemic cerebral disease.
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