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Case Report

An adult case of single atrium
diagnosed using three-dimensional
echocardiography
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Introduction
Previously, complete absence of an interatrial septum (IAS)
was thought to be a form of an atrioventricular septal defect
involving the cleft mitral valve and interventricular communication. Ellis et al. (1) defined this condition as common atrium
(CA). This congenital cardiac anomaly is especially observed in
association with heterotaxy syndrome. Levy et al. (2) reported
a case of complete absence of IAS without other cardiac defects; however, this condition was different from CA defined by
Ellis et al. (1). They used the term single atrium (SA) to denote
this anomaly.
Two-dimensional transthoracic echocardiography (2-D-TTE)
is the preferred imaging method for the examination of IAS and
concomittant congenital cardiac pathologies (3). Three-dimensional TTE (3-D-TTE) is a recently introduced tool for examining the heart; it enables the visualization of 3-D, complex and
dynamic anatomic aspects of relevant cardiac structures. There
has not been any case of SA diagnosed using 3-D-TTE. Here we
present a unique case of an adult patient with SA diagnosed using 3-D-TTE.

Case Report
A 43-year-old woman was admitted to the emergency room
with dyspnea and palpitation. On her physical examination, diastolic murmur of 3/6 degree severity, labial cyanosis, and digital clubbing were found. Electrocardiography (ECG) revealed
atrial fibrillation with a ventricular rate of 116 beats/min. Apical 2-D-TTE views (Fig. 1) revealed the absence of IAS and the
presence of right ventricular enlargement along with severe
pulmonary hypertension and severe pulmonary insuffiency.
The findings were consistent with Eisenmenger syndrome.
3-D-TTE examination showed complete absence of IAS (Fig. 2,
Video 1). Mitral and tricuspid valves did not show any defects
(Fig. 3, Video 2, 3). Other congenital heart defects were not detected via 3-D-TTE examination. Other pathologies associated
with heterotaxy syndrome were not detected. The patient was
treated with bosentan (for Eisenmenger syndrome) as well as
furosemid and calcium channel blocker (for heart rate control). The symptoms were alleviated, and she attained New
York Heart Association functional class I–II following 4-week

Figure 1. Two-dimensional apical four-chamber image of single atrium

Figure 2. Three-dimensional image of single atrium. Complete absence
of interatrial septum

Figure 3. Two-dimensional apical four-chamber color Doppler image of
atrioventricular (AV) valves

treatment. The patient received anticoagulation treatment with
dabigatran 150 mg bid.
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Figure 4. Three-dimensional image of mitral valve
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defect and provide information that may be important for selecting the treatment modality (e.g., transcatheter closure
or surgical repair) (8, 9). In our patient, 3-D-TTE accurately
showed the absence of an interatrial septal remnant both at
the roof of atria and the atrioventricular junction without any
additional cardiac defect. Thus, we diagnosed our case with
pure SA rather than large-size ASD.
We additionally examined the mitral and tricuspid valves to
rule out a cleft mitral valve and concomitant tricuspid pathology
using 3-D-TTE because 3-D-TTE has a higher image resolution
for valvular structures and their relationship with the annulus,
subchordal apparatus, and left ventricular cavity without the
need for semi-invasive procedures such as TEE (Fig. 4, 5) (10).
Our findings suggested that in patients with a good acoustic
window, the data provided by 3-D-TTE allow SA to be differentiated from CA without need for an additional imaging procedure.
Further, 3-D imaging facilitates the diagnosis of the cleft on the
mitral or tricuspid valve, which is the key feature of CA.

Conclusion
We present the first adult case of SA using 3-D-TTE. This
evaluation can provide complementary and valuable information
that aids in the diagnosis and differentiation of adult congenital
cardiac anomalies.

Figure 5. Three-dimensional image of tricuspit valve

Discussion
We present a case of SA evaluated in detail using 3-D-TTE.
SA can be differentiated from CA by the absence of an atrioventricular valve pathology. Although clinical, physical, and hemodynamic findings of large-size atrial septal defect (ASD) are
similar to those of SA, 2-D-TTE findings may not be enough to
differentiate SA from these conditions and may often require use
of TEE or cardiac magnetic resonance imaging.
Because IAS is a 3-D, complex and dynamic anatomic
structure, 2-D-TTE examination can have limitations with respect to its evaluation (4). 3-D-TTE provides important additional data related to patients with difficult imaging windows
or a complex 3-D anatomy (5). Further, 3-D imaging provides
unique views of IAS and particularly enables face viewing of
ASD and the surrounding fossa, thereby allowing accurate
determination of the size and shape (6). Additionally, 3-D imaging reveals the relationship of ASD with surrounding cardiac
structures such as the rims of surrounding tissue as well as
helps view the existence of atrial superior and inferior limbic
band tissues, the aortic root, and the atrioventricular valves
(7). Moreover, 3-D-TTE can determine the precise size of the

Video 1. Three-dimensional echocardiographic apical four
chamber.
Video 2. Three-dimensional echocardiographic evulation of
mitral valve.
Video 3. Three-dimensional echocardiographic evulation of
tricuspid valve.
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