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T Atrial septal defects account for 10 to 15 % of congenital heart disease and are classified into four types. Sinus venosus type 

accounts for only 1 % of all congenital heart disease. It is present high in the interatrial septum in continuity with the superior vena 

cava hence difficult to diagnose on routine echocardiography. We report a rare case of a sinus venosus atrial septal defect (ASD) 

diagnosed on CT pulmonary angiography which was missed on a routine 2D echocardiography in a 64-year old female who 

presented with symptoms of worsening dyspnoea.
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INTRODUCTION
Atrial septal defects are the most common congenital heart 
disease. They are of four types, of which sinus venosus is least 
common. ASD is generally diagnosed on trans-esophageal 
echocardiography (TEE) in patients with findings of enlargement 
of right ventricle and pulmonary hypertension, on 2D 
echocardiography or electrocardiography. Advent of cross-
sectional imaging like CT scan and MRI scans have made the 
diagnosis simpler.

CASE REPORT
A 64 year old female with no significant past history presented 
with breathlessness since 2 months NYHA grade 2 which 
progressed to NYHA grade 4 over a span of 7 days not associated 
with chest pain, palpitations or syncopal attack. Routine blood 
investigations revealed no significant abnormality while ECG 
showed right ventricular strain pattern. A 2D echocardiogram 
showed enlargement of right ventricle with raised pulmonary 
arterial pressure upto 110mm of Hg. D-dimer level was also 
elevated.

CT pulmonary angiography was performed on a 64 slice MDCT 
SIEMENS SOMATOM machine to rule out pulmonary embolism as 
the cause for dyspnea and pulmonary hypertension. The scan  
revealed dilatation of main pulmonary artery and its branches with 
no evidence of acute thrombus. The pulmonary veins were also 
dilated (Figure 2). Foci of mural calcifications were seen in the left 
pulmonary and right lower lobar arteries with eccentric 
intraluminal filling defects seen in distal left lower lobar and left 
upper lobar branches suggesting chronic thrombi. In addition, a 
focal defect was seen in the interatrial septum adjoining the 
confluence of superior vena cava with the right atrium (Figures 3 
and 4) with an intraluminal filling defect seen in the right atrial 
appendage suggesting a thrombus (Figure 5).

These findings of a high focal interatrial sinus venosus type of 
septal defect and thrombus in the atrial appendage were 
confirmed on trans-esophageal echocardiography performed 
after the CT study.

After discussion with the cardiology and cardiothoracic surgical 
teams, the patient opted for conservative management and 
currently has New York Heart Association class II symptoms while 
receiving moderate-dose diuretic therapy.

Figure 1: CT Topogram reveals cardiomegaly with 
prominent hila bilaterally

Figure 2: Contrast enhanced coronal images of pulmonary 
angiography reveal a dilated main pulmonary artery and its 
branches with no central filling defect
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Figure 3: Axial image reveals a defect in the inter atrial 
septum suggesting an atrial septal defect. Arrow pointing 
towards the sinus venosus ASD.

Figure 4: Oblique coronal reconstructed image reveals a 
defect in the inter atrial septum suggesting an atrial septal 
defect. Arrow pointing towards the sinus venosus ASD.

Figure 5: Axial post contrast image reveals a focal filling 
defect suggesting a thrombus in the right atrial appendage. 
Arrow points towards the thrombus.

DISCUSSION
The sinus venosus type of ASD is the least common type of ASD 
encompassing around 4 to 11 percent of all the cases. It was first 

9described in 1858.  In atrial septal defect, the malformation of the 
atrial septum may occur in various positions:

In the lower part�ostium primum, 15% of the cases.

Ostium secundum, in area of fossa ovalis, 75%.

8Upper atrial septum, sinus venosus, 10% of the cases.

The exact embryology is controversial, however the typical 
malformation is an interatrial communication as a result of 
deficiency of the common wall between the superior vena cava 
(SVC) and the right-sided pulmonary veins. This is termed as the 
�unroofing defect�. It is commonly associated with an anomalous 
pulmonary venous connection of some or all of the pulmonary 

10veins, which produces additional left-to-right shunting.

Sinus venosus ASD have nonspecific clinical presentations with age 
of onset generally before the 4th decade and should always be 
considered when there is suspicion for right atrial and ventricular 

enlargement on routine 2D echocardiography.

Transthoracic and trans-esophageal echocardiography, computed 
tomography and magnetic resonance imaging help in the easy 
diagnosis of the location of defect and associated vascular 
abnormality. Due to such imaging facilities, they are usually 
diagnosed at an early age and amenable for early surgical 
correction. Our case represents an atypical presentation of 
significant sinus venosus defect that remained quiescent until over 
60 years of age and was comprehensively evaluated using MDCT 
imaging which was actually done to rule out pulmonary 
thromboembolism, as patient presented with worsening dyspnea. 
Very few cases have been described in the literature and one such 

11similar case is cited in the reference.

The malformation often goes unnoticed for decades because 
symptoms may be absent and signs are subtle. Most children are 
asymptomatic, though some may present with fatigability and 
exertional dyspnea. Symptoms usually take 30�40 years to 
develop. They are the consequences of pulmonary hypertension, 

1atrial arrhythmias and sometimes, associated mitral valve disease.
Two-dimensional echocardiography might reveal an ASD with an 
unusual location raising the suspicion of sinus venosus ASD, but its 
relationship with nearby structures is not always delineated so in 

2such cases there is need for transesophageal echocardiography.   
However, the invasiveness and long procedure time are major 
drawbacks of transesophageal echocardiography. The best view 
on TEE for recognition of ASD sinus venosus (SVC type) is a bicaval 
view.4 The echocardiography can establish the size and location of 
the ASD, the magnitude and hemodynamic impact of the 
left�to�right shunt, and the presence and degree of pulmonary 

4,5,6.hypertension  

Echocardiography and catheter angiography are the primary 
cardiac imaging modalities but both have their own limitations. 
Echocardiography is limited by small field of view, over 
dependence on operator and an acoustic window. Catheter 
angiography is limited by overlapping of adjacent vascular 
structures, difficulty in demonstrating pulmonary and systemic 
vascular structures simultaneously. Computed tomography and 
Magnetic resonance imaging have important role in overcoming 
these limitations.(7)

CT has been used in the morphological evaluation of congenital 
heart disease because of its fast image acquisition time and 
capacity to obtain volume data. Imaging of heart with CT and MRI 
depends on technical developments because high spatial and 
temporal resolution is important for evaluation of congenital heart 
disease. Multidetector CT scan with its ability for thin 
reconstructions and multiplanar reconstruction fulfils all the 
requirements.(7)

CONCLUSION
A rare case of sinus venosus ASD in a female in her seventh decade 
is presented, which was missed on basic diagnostic investigation 
like 2D echocardiogram but detected on CT pulmonary 
angiography, done to rule out chronic pulmonary embolism.
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