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ABSTRACT
Persistent Left Superior Venacava (PLSVC) is the most common 
venous anomaly affecting the thoracic venous system. If present, the 
usual site of drainage of a PLSVC is the right atrium via the coronary 
sinus. Here, we present a case of PLSVC which drained into left 
atrium instead. The patient, thus, had right to left shunt, making 
him persistently hypoxemic despite supplementary oxygen. This 
condition is extremely uncommon  and can be easily overlooked if 
not specifically searched for.
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INTRODUCTION
Persistent left superior venacava (PLSVC) is a rare venous anomaly 
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that occurs in 0.3% to 0.5% of general population[1,2]. It results when 
left cardinal vein fails to obliterate. It usually drains into right atrium 
via dilated coronary sinus. Thus, majority of these cases remain 
asymptomatic. However, in some cases, the PLSVC drains into left 
atrium instead of the right forming a right to left shunt. They may 
have exercise intolerance, and difficulty breathing. Here we present a 
case of PLSVC who had persistent hypoxemia.

CASE REPORT
A 54 year old male with past medical history of congenital cleft 
lip and unilateral right kidney presented to the emergency room 
with mild exertional shortness of breath of 3 months duration. On 
admission, he was hemodynamically stable and had an oxygen 
saturation of 91% on room air which was not improving despite 
oxygen administration. Examination of the heart and lungs was 
unremarkable. 
    Routine labs were all normal except for a borderline renal function. 
An arterial blood gas (ABG) on room air showed a borderline 
high A-a (alveolar arterial) gradient. Chest X-ray was normal. 
Electrocardiography (ECG) and transthoracic echocardiogram did 
not reveal any abnormalities. Computed Tomography (CT) chest 
was performed to assess any parenchymal lung disease that could 
have caused persistent hypoxemia. It suggested the possibility of 
a persistent left superior venacava (PLSVC). A subsequently done 
Magnetic Resonance Angiography (MRA) chest confirmed a PLSVC 
draining into the left atrium and a relatively diminutive right superior 
venacava draining into right atrium (Figure 1 and 2).
    The patient was advised to undergo a transesophageal 
echocardiogram (TEE) for better delineation of the anatomy and 
evaluate the possibility of any intra-cardiac shunt. But he refused 
further treatment and was discharged. 

DISCUSSION
Although rare, PLSVC is an important  thoracic venous anomaly, 
especially when it drains into left atrium. During normal development 
of the embryo, the right cardinal vein draining into the right horn 
of sinus venosus persists and forms the right superior venacava. At 
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the same time the left cardinal vein which drains into the left horn 
of sinus venosus obliterates and forms the ligament of left superior 
venacava[3]. The right horn of sinus venosus develops into smooth 
part of right atrium and the proximal portion of left horn of sinus 
venosus forms the coronary sinus. PLSVC is due to the failure of 
obliteration of the left cardinal vein during fetal development. In 
majority of the cases it eventually drains into the right atrium via a 
dilated coronary sinus. In 10% of the cases, the left SVC drains into 
the left atrium thus forming a right to left shunt[1,2]. This was the case 
in our patient and we believe a surgical correction of the right to left 
shunt would have improved his symptoms. 
    PLSVC is often associated with other congenital cardiac 
malformations like atrial septal defect, ventricular septal defect, 
bicuspid aortic valve and coarctation of the aorta[4,5]. In a study of 
17,219 children, Perles et al reported that the odds of having PLSVC 
among children with a congenital cardiac anomaly are five times 
higher compared to the children with structurally normal heart[5]. 
    Literature shows association of PLSVC with extra-cardiac 
anomalies as well like vertebral defects, anal atresia, renal dysplasia, 
Tracheo-esophageal fistula, and ear anomalies among many others[6]. 
Our patient had unilateral right kidney and cleft lip.
    PLSVC is frequently diagnosed incidentally during imaging of 
the chest or during placement of a central venous catheter when 
the catheter is seen coursing the left border of the heart with good 
blood return. Echocardiography, CT or MR angiography are the 
usual diagnostic tools. A transthoracic echocardiography can 
pick up a dilated coronary sinus. Likewise, injection of agitated 
saline through a left sided venous catheter would show air bubble 
opacification in the coronary sinus, right atrium and right ventricle 
sequentially whereas injection through right sided catheter would 
enhance the right atrium first[7]. However, CT or MR angiography is 
diagnostic. While evaluating PLSVC, the high possibility of other 
co-existing cardiac anomalies should always be kept in mind. Thus, 
a transesophageal echocardiography should be done to confirm any 
intracardiac shunts. 
    Surgical correction is the treatment of choice. The basic idea is to 
divert blood flow to right atrium and various techniques have been 
described in the literature. The blood flow could be rerouted intra-
atrially using a baffle. Likewise, the Left SVC could be end-to-side 
anastomosed to the right SVC or to right atrium[8].
    An oxygen saturation not improving despite supplemental 
oxygenation should always make us think about a right to left shunt 
especially if there is a high A-a gradient on the ABG. This case brings 
out a type of a right to left shunt which can be easily missed unless 
specifically searched for. 
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left superior venacava. Ao: Aorta, PA: Pulmonary artery.
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