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ABSTRACT
A double interatrial septum (DIS) is a rare finding during echo-
cardiographic evaluation and can often be mistaken for other 
more common atrial anomalies. The interatrial cavity created by 
the septum creates a low-flow state that increases risk of throm-
bus formation and thromboembolic events. Transesophageal 
echocardiography (TEE) plays a vital role in accurate diagnosis 
as a DIS is often not seen during transthoracic echocardiog-
raphy (TTE). In this case, we report a patient who presented 
for surgery with a preoperative diagnosis of an atrial myxoma, 
was instead discovered to have a DIS, and then subsequently 
underwent DIS resection without complication. We discuss the 
differential of a DIS, including an atrial septal pouch, cor tria-
triatum, atrial myxoma, and aneurysmal interatrial septum and 
the classic features of each anomaly for appropriate diagnosis 
and management.
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INTRODUCTION

A DIS is a rare condition with fewer than 20 cases 
reported in the literature. It is characterized by two 

parallel interatrial septae forming an echolucent, distinct 
interatrial cavity between the left and right atrium.1 
Patients can present with chest pain, transient ischemic 
attacks, cerebrovascular accidents, and coronary emboli, 
although several cases have reported a DIS as an inci-
dental finding. These cases can be mistaken for other 
interatrial anomalies on echocardiography including 
an atrial septal pouch, cor triatriatum, atrial myxoma, 
or aneurysmal interatrial septum. The management 
of these patients has been variable and a standard 
approach has yet to be established. In this case report, 
we describe the unexpected TEE finding of a DIS in 
a patient undergoing surgery for a presumed atrial 
myxoma in which surgical resection was the manage-
ment of choice. Careful consideration must be taken 
during the preoperative echocardiographic assessment 
of patients with atrial pathology to ensure the correct 
diagnosis and management strategy.

CASE REpORT

A 47-year-old female presented to her primary care 
physician with nonexertional chest tightness and mild 
fatigue. Her medical history included gastroesophageal 
reflux disease, dyslipidemia, cervical spine disease, 
general anxiety, and tobacco abuse. Both of her parents 
carried diagnoses of atrial fibrillation and hyperten-
sion. Chest auscultation revealed a cardiac murmur and 
she was referred to a local cardiologist. Transthoracic 
echocardiography demonstrated a broad-based mass 
measuring 1.0 × 0.7 cm with central lucency arising from 
the interatrial septum in the left atrium (LA) just inferior 
to the area of the fossa ovalis. The report stated it was 
suspicious, but not typical, for an atrial myxoma. The 
patient was referred to our center for a second opinion. 
A repeat TTE was performed confirming a 1.2 × 0.9 cm 
echogenic mass attached to the midportion of the inter-
atrial septum in the LA, most consistent with an atrial 
myxoma. No other significant cardiac abnormalities were 
visualized on TTE. The patient was scheduled for atrial 
myxoma resection.

The patient underwent an uneventful anesthetic induc-
tion and endotracheal intubation, and arterial and central 
lines were placed. Transesophageal echocardiography 
revealed a membranous, mobile projection on the inter-
atrial septum in the LA measuring 1.0 × 2.0 cm (Fig. 1) with 
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flow communication between the DIS cavity and the LA. 
There was no patent foramen ovale (PFO) present, or any 
other communication with the right atrium. No clot was 
visualized within the DIS or LA. There was trace mitral 
regurgitation present and no other valvular pathology 
noted. The cardiac anesthesiology team, with further con-
sultation by cardiology and cardiothoracic surgery teams, 
raised concern that the findings were more consistent 
with a DIS than with an atrial myxoma. The family and 
health care proxy was updated and, after deliberation, 
the decision was made to proceed with surgical excision. 
This was in part due to the uncertain diagnosis, but also 
because without resection, lingering concerns about 
thrombus formation and embolization would remain. 
Total cardiac bypass time was 62 minutes and total aortic 
cross clamp time was 36 minutes. The surgical team was 
able to visualize and confirm a redundant, duplicated 
atrial septum. The pathology report stated the tissue was 
an atrial septum excision with benign endocardium and 
myocardium negative for tumor. The trachea was extu-
bated on day 1 of surgery. The patient was discharged 
home on postoperative day 5 on aspirin and a beta-blocker. 
Follow-up at 1 month was unremarkable with resolution 
of initial symptoms.

DISCUSSION

Prevalence of a DIS is unclear with less than 20 known 
adult cases reported in the literature. Of the reported 
cases, ages ranged from 16 to 91 years, and almost 70% 
of patients were women. The majority of patients had 
additional cardiovascular risk factors including hyper-
tension, atrial fibrillation, and tobacco abuse or medical 
history consistent with a hypercoagulable state. Various 
medical conditions, including heart murmur, chest pain, 
cardiovascular and cerebrovascular deficits, worsen-
ing congestive heart failure, and chronic obstructive 
pulmonary disease, were listed as indications for the 
initial TTE evaluation. However, over 60% of DIS were 
not seen or diagnosed on initial TTE. Of these, in two 
cases, a DIS was incidentally discovered during intra-
operative TEE while the others were discovered in the 
operative field.2

The etiology of a DIS is not completely understood. 
One theory is that a DIS is secondary to persistence of 
the embryologic left venous valve from the sinus venosus. 
Another hypothesis is that a DIS is caused by lack of 
perforation of the septum primum with incomplete 
resorption of the proximal portion.1 Flow communication 

Figs 1A to D: (A) Midesophageal four-chamber view of DIS; (B) magnified view of DIS with color flow Doppler; (C) aortic valve  
long-axis view; and (D) three-dimensional view of DIS visualized using transesophageal echo
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of the interatrial cavity with the LA compared with the 
right is usually noted.3 Identification is best seen in the 
TTE subcostal view or the TEE midesophageal bicaval 
view. In most cases, TEE evaluation was necessary for 
diagnostic confirmation.

A DIS may be an isolated finding, but may also be 
accompanied by abnormalities including a PFO, mitral 
atresia, a ventricular septal defect, inferior vena cava 
stenosis, or hypoplastic left heart.1,4 Given its proclivity to 
a low-flow state, thrombus formation leading to embolic 
stroke is of great concern and thrombus formation in 
the DIS has been reported.5 Cases of transient ischemic 
attack, cerebrovascular accident, and a coronary embolus 
from presumed emboli have also been attributed to the 
low-flow state created by a DIS.4,5

Differential diagnosis for a DIS includes a left atrial 
septal pouch, cor triatriatum, an atrial myxoma, or an 
aneurysmal interatrial septum. Several distinct ana-
tomical differences exist between these conditions. A 
left atrial septal pouch (Fig. 2A) is a very common, yet 
newly described anomaly.6,7 Shortly after birth, fusion of 
the septum secundum and septum primum occurs with 
closure of the foramen ovale. The merging is thought to 
occur in a caudal to cranial direction.6 When these layers 
only fuse at the caudal zone, a blind recess or pouch in the 
LA is formed cranially between the septum secundum 
and the flap-like unfused septum primum. In contrast to 
a DIS, this anomaly is not typically associated with a PFO, 
though it has been described in the literature.8,9 While 
color flow mapping is often easily seen within a DIS given 
its large structure, it can be very difficult to obtain with 
a left atrial septal pouch.8 Three-dimensional TEE has 
greater sensitivity in detecting a left atrial septal pouch 
in patients in comparison with two-dimensional TEE.10 
Similar to a DIS, blood flow stasis and thrombus forma-
tion are of great concern. Thrombus formation within the 
pouch is considered a potential source of thromboem-
bolism, though studies have shown inconclusive results 
as to whether a left atrial septal pouch increases risk of 
cerebrovascular events.7 A left atrial septal pouch throm-
bus has also previously been mistaken as a myxoma on 
TEE.11 Similar to a DIS, management of these patients has 
yet to be standardized, but anticoagulation and surgical 
interventions have been described.8

Cor triatriatum sinistrum (Fig. 2B) is a division in 
the LA impeding direct communication between the 
pulmonary veins and the LA with creation of a posterior–
superior and anterior–inferior chamber within the LA.12 
These chambers communicate through perforations in 
the fibromuscular membrane. This condition is thought 
to arise from abnormal incorporation of the common 
pulmonary vein.13 In contrast to a DIS, the additional 

tissue is not parallel to the interatrial septum.3 Associated 
echocardiographic findings include atrial septal defect, 
PFO, left atrial enlargement, and mitral regurgitation.14 
This condition is commonly discovered in infants. Adult 
asymptomatic cases have infrequently been reported.12,14 
Cor triatriatum in the adult population has been attrib-
uted as a source of thromboembolism including cerebral 
infarctions and arterial occlusions.14 Surgical repair is the 
treatment of choice for patients presenting with throm-
boembolic events, although asymptomatic patients have 
been managed medically on anticoagulation.12,14

An atrial myxoma (Fig. 2C) is a benign intracavitary, 
round or ovoid tumor that occurs in approximately 
0.03% of the population.15 Patients can present with 
clinical signs of mitral valve obstruction, constitutional 
symptoms, such as weight loss, fatigue, or weakness, 
dyspnea secondary to pulmonary edema, syncope 
secondary to outflow obstruction, or palpitations or 
cerebrovascular symptoms secondary to thromboem-
boli.16,17 Several paraneoplastic symptoms have also 
been associated with cardiac myxomas.17 The etiology 
is unknown, but it is hypothesized that this tumor 
develops from multipotent mesenchymal cells from 
both the endocardium and epicardium.15 Most com-
monly, myxomas occur in the LA on the interatrial 
septum in the region of the fossa ovalis. Size can be 
variable, with reports describing myxomas as large as  
15 cm. Other associated cardiac findings include left 
atrial hypertrophy, rhythm disorders, and conduction 
disorders.16 Surgical intervention is the treatment moda-
lity of choice given its high survival rates between 80 and 
98% at 10 years and lack of studies with anticoagulation 
as exclusive management.17

An aneurysmal interatrial septum (Fig. 2D)7 is defined 
by a thin, very mobile compliant septum at the level of 
the fossa ovalis that bows between the atria.18 Although 
the etiology is unclear, aneurysmal interatrial septum is 
thought to be secondary to septal malformation at the 
region of the fossa ovalis.19 Past studies have used an 
excursion value of greater than 1.0 cm for diagnosis.18 
Fenestrations may be visualized in the aneurysm via 
TEE.20 An aneurysmal interatrial septum is thought to 
occur in 1 to 2.2% of the population and is often associated 
with a PFO.18 Although an aneurysmal interatrial septum 
is often found in isolation, other less commonly associ-
ated cardiac abnormalities include an atrial septal defect 
or mitral valve prolapse.19 In comparison with a DIS, no 
interseptal cavity exists.3 Aneurysmal interatrial septum 
can be a source of intracardiac thrombus, as well as an 
arrhythmogenic focus.20 Patients with an aneurysmal 
interatrial septum have an increased risk for cerebrovas-
cular events. Management for symptomatic patients may 
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include surgical correction or anticoagulation; however, 
given the prevalence of aneurysmal interatrial septum, 
this isolated finding on echocardiographic evaluation is 
often considered incidental and it is unclear at this time 
whether further workup or management is warranted.18 
While the atrial abnormalities described above may 
look similar on imaging, and must be included on the 
differential diagnosis, we have described the distinctive 
attributes of each that can be used to guide diagnostic, 
and thus therapeutic, efforts.

CONCLUSION

This case of a DIS initially thought to be an atrial myxoma 
serves to lend insight into the challenges inherent in 
appropriate diagnosis of a DIS. It describes the role of TEE 
in attempting to define the appropriate diagnosis among 
several other conditions with varying risk factors and 
management strategies. Lastly, it provides another case 
description of a DIS and an alternative strategy to pos-
sible anticoagulation in an attempt to further expand our 
knowledge of this anatomical finding to best determine 
future management.

Figs 2A to D: Examples of (A) Atrial myxoma; (B) cor triatriatum sinistrum; (C) aneurysmal interatrial septum;  
and (D) left atrial septal pouch
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