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Abstract
Structured abstract

Objectives:  Rare case of bilateral superior vena cava (SVC) with contralateral atrial drainage in an adult patient with brain abscess and transient ischemic attack 
diagnosed with cardiac magnetic resonance imaging (MRI).

Background: Anomalous systemic venous return is a variable congenital malformation. Furthermore, the consequence of anomalous systemic venous return is 
also variable. Prior literature has documented drainage of superior vena cava to the left atrium, with right to left shunting. We report a case of bilateral SVC with 
contralateral atrial drainage in an adult patient. The consequence of the right to left shunt resulted in brain and frequent episodes of transient ischemic attack (TIA). 

Methods: Evaluation of echocardiography and cardiac MRI demonstrated bilateral SVC with contralateral atrial drainage. 

Results: Transthoracic echocardiogram revealed dilated coronary sinus. Agitated saline bubble contrast study from right upper extremity showed immediate 
opacification of the left cardiac chambers suggestive of right SVC draining to left atrium. Transesophageal echocardiogram confirmed dilated coronary sinus; agitated 
saline contrast injection from left arm revealed complete opacification of the coronary sinus followed by opacification of the right heart, consistent with the presence of 
the left sided SVC draining to dilated coronary sinus.  Cardiac MRI confirmed right SVC draining to the left atrium and the left SVC draining to the right atrium.

Conclusions: Anomalous systemic venous return is a relatively common and variable congenital malformation with heterogeneous consequences. Anomalous 
drainage of systemic venous return to the left atrium is an unusual variant of systemic venous return anomalies, which is characterized by right-to-left shunt. We 
present extremely rare case of bilateral SVC draining into contralateral atrium, resulting in a right-to-left shunt. This right-to-left shunt can result in persistent 
hypoxemia, mild cyanosis, paradoxical embolism with brain abscess. Patients may also remain asymptomatic. With accurate diagnosis, this condition can be treated 
with good short-term results.

Condensed abstract

Anomalous systemic venous return is a variable congenital malformation. Furthermore, the consequence of anomalous systemic venous return is also variable. Prior 
literature has documented drainage of superior vena cava (SVC) to the left atrium, with right to left shunting [1-3]. We report extremely rare case of bilateral superior 
vena cava with contralateral atrial drainage in an adult patient. The consequence of the right to left shunt in this patient resulted in brain abscess as well as frequent 
episodes of transient ischemic attack.  
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Introduction
Anomalous systemic venous return is a variable congenital 

malformation with a range of consequences. Prior literature has 
documented drainage of SVC to the left atrium, with right to left 
shunting [1-3]. We present a report extremely rare case of bilateral 
superior vena cava with contralateral atrial drainage in an adult patient. 
The consequence of the right to left shunt in this patient resulted in 
brain abscess as well as frequent episodes of transient ischemic attack. 
A 45-year-old male with no significant medical history presented 
with one-month history of intermittent blurry vision and headache, 
followed by severe headache with neck stiffness, nausea and vomiting. 
MRI brain demonstrated a ring enhancing mass with restricted 
diffusion consistent with a brain abscess. He subsequently underwent 
right occipital craniotomy with evacuation of intracerebral abscess. 
A peripherally inserted central line was placed from right upper 

extremity, intravenous antibiotics was started, and he was eventually 
discharged home. He presented a number of times over the next weeks 
for transient episodes of left sided hemiparesis and slurred speech, 
often occurring with the administration of his intravenous antibiotics.  
Repeat head imaging was unrevealing apart from postoperative surgical 
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disease [4]. However anomalous draining of systemic venous return to 
the left atrium is a rare variant of systemic venous return anomalies, 
which is characterized by right-to-left shunt. We present extremely 
rare anomaly of the systemic venous return with bilateral superior 
vena cava draining into contralateral atrium, resulting in a right-to-left 
shunt. This right-to-left shunt can result in persistent hypoxemia, mild 
cyanosis, and paradoxical embolism with brain abscess. With accurate 
diagnosis, this condition can be treated with good short-term results. 
Long term studies are lacking.  
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changes. On clinical examination, patient was noted to have clubbing 
of his fingernails and mild hypoxia, oxygen saturations were 90-94% on 
room air (Figure 1A, B and C).

Methods
Evaluation with echocardiography and cardiac MRI demonstrated 

bilateral SVC with contralateral atrial drainage.

Results
Transthoracic echocardiogram revealed dilated coronary sinus. 

Agitation saline bubble contrast from right upper extremity showed 
immediate opacification of the left cardiac chambers suggestive of 
right superior vena cava draining to left atrium. Transesophageal 
echocardiogram was performed which confirmed dilated coronary 
sinus; next, agitated saline bubble contrast injection from the left arm 
revealed complete opacification of the coronary sinus followed by 
complete opacification of the right heart, consistent with the presence 
of the left sided SVC draining to dilated coronary sinus. Cardiac MRI 
further confirmed findings of a right SVC draining to the left atrium 
and the left SVC draining to the right atrium (Figure 1A, B and C).  

Discussion
Anomalous systemic venous return is a relatively common and 

variable congenital malformation with heterogeneous consequences. 
Persistent left sided superior vena cava with bilateral superior vena cava 
is a systemic venous anomaly with reported prevalence of up to 0.5% in 
the general population and up to 10% in patients with congenital heart 
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Figure 1A, B &C. Whole heart T2 prep MRI Imaging of 45-year-old adult patient showing bilateral superior vena cavae with right superior vena cava draining to left atrium and left superior 
vena cava draining to right atrium via dilated coronary sinus. 
RSVC: Right superior vena cava; LSVC: Left superior vena cava; LA: Left atrium; LV: Left ventricle; RA: Right atrium; CS: Dilated coronary sinus; PV: Pulmonary vein
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