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Dramatic Aneurysmal Atrial Septum
Identified with Intracardiac Echo Complicating

Transseptal Puncture

Crystal B. Chen, MD, Harpaul S. Sandhu, MD, Martin G. Keane, MD, Chandra Dass, MD, and
Isaac R. Whitman, MD, Philadelphia, Pennsylvania
INTRODUCTION

An atrial septal aneurysm (ASA) is defined by redundant tissue of the
central interatrial septum, encompassing the fossa ovalis, with resul-
tant hypermobility of the septum and protrusion >15 mm into the
left or right atrium. It is often asymptomatic and clinically insignificant
when existing as an isolated finding without other atrial septal defects.
We present a case of a 62-year-old female patient with a chronic
ischemic cardiomyopathy who presented with palpitations. An elec-
trophysiology (EP) study was notable for difficult intracardiac electro-
gram mapping on the interatrial septum due to difficulty in obtaining
stable electrograms; with placement of an intracardiac echocardiogra-
phy (ICE) catheter, the patient was found to have a large ASA not
appreciated on previous transthoracic echocardiography (TTE).
Ultimately, the presence of the ASA dramatically increased the risk
of transseptal puncture, and the case was aborted. In the ever-expand-
ing world of catheter-based left atrial procedures, it becomes even
more important to correctly recognize abnormal septal anatomy.

CASE PRESENTATION

A 62-year-old Hispanic female with coronary artery disease, remote
bypass grafting, ischemic cardiomyopathy, chronic systolic heart fail-
ure, status postprimary-prevention defibrillator, with subsequent
improvement of her measured left ventricular ejection fraction to
35%-40%, presented with sudden-onset palpitations, lightheaded-
ness, and chest tightness. She reported five episodes of sudden-onset
palpitations shortly after completing light housework, each lasting a
few minutes, with no other associated symptoms. On physical exam-
ination, vital signs were within normal limits. Cardiac auscultation was
normal, and there was no evidence of acute heart failure.

Device interrogation showed multiple events of a supraventricular
tachycardia (SVT), likely either atypical atrioventricular nodal reen-
trant tachycardia or an atrial tachycardia. As these symptomatic events
occurred in the setting of metoprolol therapy, she was referred for
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ablation. Prior to the ablation, a TTE was notable for left ventricular
ejection fraction of 35%-40% and mild paradoxical motion of the
ventricular septum consistent with a paced rhythm (Figure 1 and
Videos 1 and 2). No other abnormalities were noted.

During the EP study, tachycardia was easily induced, and atrial
tachycardia was diagnosed as the mechanism of her arrhythmia
through electrophysiologic maneuvers. The earliest activation of the
tachycardia in the right atrium was mapped to the midseptum.
It was noted that there was difficulty in maintaining consistent electro-
grams on the septum despite apparent catheter stability. Nonetheless,
a cluster of radiofrequency ablation lesions was placed on the septum.
This did not terminate or alter the cycle length of the tachycardia. As
the earliest signal on the septum was broad, and ablation in this area
did not terminate the tachycardia, the decision was made to perform a
transseptal puncture to map the left atrium as this appeared to be the
most likely location of the origin of the tachycardia.

When an ICE catheter was placed in the right atrium, attention was
turned to the septum for transseptal puncture. It was noted that the
patient had a markedly aneurysmal septum (Figures 2-4 and Videos 3
and 4). In fact, when engaging the septum with the transseptal sheath
and dilator, the necessary amount of force on the septum for passage
of the transseptal needle placed the tip of the dilator very near the
lateral left atrial wall (Figure 5 and Video 5). Passage of the needle
out of the transseptal sheath would have placed the needle tip close
to the lateral left atrial wall, posing a much higher risk than is typical
for transseptal puncture for atrial perforation.

Rather than proceed with this higher than expected risk with trans-
septal puncture, the procedurewas aborted. A plan wasmade to focus
on medical therapy by increasing metoprolol dosing. On follow-up
office visit 2 months later, the patient denied a recurrence of
palpitations.

We also present images from a previous chest computed tomogra-
phy angiography done 4 years ago to exclude pulmonary embolism.
Retrospectively, we can identify the ASA emerging out of the fossa
ovalis and protruding into the right atrium (Figure 6). It was not re-
ported at the time, probably because it was not a dedicated cardiac
study and the reader might have mistaken that for venous admixture
from inferior vena cava. Because ASAs of these magnitudes are rare,
these lesions are often initially misdiagnosed.1 ASA can also be evalu-
ated using other tomographic modalities such as dedicated cardiac
computed tomography and magnetic resonance imaging.
DISCUSSION

Atrial septal aneurysm is defined as redundant tissue and abnormal
mobility of the fossa ovalis membrane protruding >15 mm toward
the left or right atrium.2 The prevalence of incidentally noted ASA
among patients undergoing TTE is approximately 2%.3,4 This number
can be as high as 27.7% in stroke patients, mainly due to the strong
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Figure 1 TTE, four-chamber view in early diastole, showing no
obvious abnormalities of the intra-atrial septum. LA, Left atrium;
LV, left ventricle; RA, right atrium; RV, right ventricle.

Figure 2 ICE, home view, showing large intra-atrial septal
aneurysm (arrow). This is a diffuse aneurysm with dimensions
of 2.4 cm � 3.0 cm. There is no visible thrombus attached to
the aneurysm. Ao, Aortic outflow; LA, left atrium; RA, right
atrium; RV, right ventricle.

Figure 3 ICE, home view with color Doppler, showing large
intra-atrial septum aneurysm (arrow) and the absence of atrial
septal defect or patent foramen ovale. Ao, Aortic outflow; LA,
left atrium; RA, right atrium; RV, right ventricle.

VIDEO HIGHLIGHTS

Video 1: TTE, four-chamber view, showing difficulty in visu-

alizing the large ASA in this echocardiography modality.

Video 2: TTE, subcostal view, showing an absence of an

obvious ASA. Note the presence of the implantable cardioverter

defibrillator lead in the right atrium.

Video 3: ICE, home view clockwise rotated, showing large

intraseptal aneurysm dramatically waving from right atrium to

left atrium. The ablation dilator is resting in the right atrium.

Video 4: ICE, home view clockwise rotated with Dopplers,

showing the intraseptal aneurysm and the absence of intra-atrial

connections such as patent foramen ovale or atrial septal defect.

Video 5: ICE, home view, showing the introducer and dilator

engaging the intra-atrial septum and the dynamic movement of

the septum. Note the proximity of the probe to the lateral left

atrial wall. The shortest measured distance between the probe

and the lateral left atrial wall was 0.7 cm.

Viewthevideocontentonlineatwww.cvcasejournal.com.
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association with other atrial defects such as patent foramen ovale and
atrial septal defect.5

In asymptomatic patients in whom ASA is incidentally identified,
the clinical significance remains unknown. However, in the ever-ex-
panding world of catheter-based left atrial procedures, such as atrial
fibrillation ablation, left atrial appendage occlusion device implants,
and transcatheter mitral valve repair, septal anatomy becomes highly
relevant, as the presence of ASA may pose unique challenges and an
increased risk of complications of atrial septal puncture. A series of 30
patients with ASA undergoing balloon mitral valvotomy described
failure of transseptal puncture in 10% of the patients due to introducer
instability, left atrial perforation, or suboptimal transseptal location
precluding crossing of the mitral valve.6 While that was only a small
series, it shows a much higher rate of failure or complication with
transseptal puncture than is observed in the general population.7

Other complications, including right hemothorax caused by septal
puncture in the context of ASA, have been described.8 Given the
greater procedural risk associated with transseptal puncture in the
presence of an ASA, identification of patients with ASA is extremely
important prior to procedures involving atrial septal punctures. As the
informed consent process requires discussion of potential risks of any
given procedure, identification of this patient’s ASA in advance would
have informed the consent process, specifically regarding the risk of
transseptal puncture.

Interestingly, the role of identifying ASAs prior to atrial septal punc-
tures becomes especially important given the emerging studies
suggesting an association between SVT and ASA. The prevalence of
SVTs in patients with ASA is 17%-24%,9,10 perhaps related to greater
P-wave dispersion, an indicator of delayed or more variable conduc-
tion properties through the left atrial myocardium.11

http://www.cvcasejournal.com


Figure 4 ICE, home view, clockwise rotated compared with Figures 2 and 3, showing another view of the large intra-atrial septum
(arrow) in dynamic motion, bowing towards the RA (A) and then the LA (B). LA, Left atrium; LAA, left atrial appendage;RA, right atrium.

Figure 5 ICE, home view, showing the introducer and dilator
(arrow) engaging the intra-atrial septum and the dynamic move-
ments of the septum. LA, Left atrium; LV, left ventricle; RA, right
atrium.

CASE: Cardiovascular Imaging Case Reports
Volume 4 Number 3

Chen et al 117
Echocardiography remains the primary method of identifying
ASAs. As transesophageal echocardiography is superior to TTE in
elucidating cardiac anatomy, as borne out in a 5- to 13-fold increase
in detection rates of atrial structural abnormalities, the true prevalence
of ASAmay actually bemuch higher than the approximately 2% prev-
alence currently reported in the literature.12,13 ICE, which offers ad-
vantages by providing a larger field of view and superior soft-tissue
contrast, is comparable to transesophageal echocardiography in cost
and effectiveness, and avoids the added complications of esophageal
intubation.14 As a result, there are growing applications for ICE
beyond enhancing the safety of transseptal puncture, including for
improved clarity in imaging of atrial, ventricular, and valvular struc-
tures.15 In this patient, the degree of the ASA was underappreciated
on TTE, resulting in unexpected anatomical findings during a cardiac
procedure.

Despite the reported increased risk of septal puncture in patients
with ASA,6-8 there exist multiple techniques to reduce the risks in
such a setting. Specifically, resourcefulness with existing instruments
and advances in transseptal puncture technology can allow for safer
procedures. The Brockenbrough needle, which mechanically tra-
verses the intra-atrial septum, has long been used for transseptal punc-
ture, but can pierce the lateral left atrial wall if used alone in a patient
with a severe ASA. However, to reduce the amount of pressure
required to traverse the septum, and thus the ‘‘tenting’’ toward the
lateral left atrial wall, Bovie can be applied to the needle to perforate
the intra-atrial septum and gain access to the left atrium.16 The radio-
frequency-powered transseptal needle (NRG Transseptal Needle,
Baylis Medical, Montreal, ON, Canada) is another alternative that
uses radiofrequency applied directly to the fossa ovalis membrane
to reduce tenting of the septum. The radiofrequency-powered needle
may further mitigate risk as it has a blunter needle tip.17 Use of guide
wires can also reduce risk in performing transseptal puncture in pa-
tients with ASA. A Brockenbrough needle used in conjunction with
a coronary guide wire or J-tipped guide wire inserted through the nee-
dle can be safely advanced into the left atrium.18 Even J-tipped wires
can cause trauma in the left atrium, specifically in the left atrial
appendage, but risk is significantly reduced in ASA patients.19

Similarly, the J-tipped SafeSept needle-free wire (Pressure Products,
San Pedro, CA), which has a sharp tip and a radiopaque distal coil,
and the TORAYGUIDE wire (Tokyo, Japan), which coils on itself after
entering the left atrium, can be passed through a dilator without the
need for a standard transseptal needle.20 The decision to proceed
with transseptal puncture when facing a pronounced ASA should
be based on an assessment of the risks and benefits, and knowledge
of various transseptal techniques that can mitigate risk is critical.
CONCLUSION

We report a dramatic example of an ASA that was underestimated by
TTE, but was well visualized on ICE andmarkedly increased the risk of



Figure 6 Computed tomography angiography of the chest, multiplanar reconstruction—horizontal long-axis view of the heart with
four chambers (A) and short-axis view of the heart at the atrial level (B)—showing intra-atrial septumbulging into the right atrium cavity
(arrows). Aneurysm measures 20 mm � 17 mm. LA, Left atrium; LV, left ventricle; RA, right atrium; RV, right ventricle.
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routine transseptal puncture. This case highlights the increased clinical
relevance of ASA in the world of catheter-based left atrial procedures,
and the critical role of ICE in detailing important aspects of atrial anat-
omy and facilitating the safety of catheter-based cardiac procedures.
SUPPLEMENTARY DATA

Supplementary data related to this article can be found at https://doi.
org/10.1016/j.case.2019.11.005.
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