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Persistent left-sided superior vena cava
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       A persistent left-sided superior vena cava is 
the most common congenital anomaly present in tho-
racic venous anatomy. It is identified in 0.35% to 0.5% 
of the general population and in up to 10% of patients 
who have congenital cardiac malformations.1,2 It is 
commonly reported as an incidental finding during 
cardiovascular imaging, cardiothoracic surgery, and 
central venous catheter based procedures, which 

Figure 1. Schematic drawing of thoracic venous structures.

may include cardioverter-defibrillator implantation, 
electrophysiological procedures, and right heart cath-
eterization.3,4 These procedures may present with 
complications when a left subclavian approach is 
used and result in unusual catheter positions, cannu-
lation of the coronary sinus with subsequent perfora-
tion, and technical difficulties when attempting trans-
venous pacing or ICD implantation.5

 During embryogenesis, the thoracic venous 
system consists of two major vessels, the right and 
left superior cardinal veins and the inferior cardinal 
vein, which return blood from the cranial and caudal 
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aspects of the embryo, respectively. During the 8th 
week of gestation, the right and left cardinal veins 
join to form the brachiocephalic vein, with the cephal-
ic portion forming the internal jugular veins and the 
caudal portion forming the normal right-sided infe-
rior vena cava. During this period, the left superior 
cardinal vein should regress and form the “ligament 
of Marshall”. A left superior vena cava results from 
failure to obliterate the left superior cardinal vein. 
When this happens, the persistent left-sided superior 
vena cava will usually drain into the coronary sinus 
through the vein of Marshall.1,2 Most commonly, a per-
sistent left-sided superior vena cava is present with a 
right-sided superior vena cava. In other cases, there 
may be regression of the right superior cardinal vein 
with subsequent absence of a right-sided superior 
vena cava. 

  Although generally asymptomatic and hemo-
dynamically insignificant, due to its drainage direct-
ly into the coronary sinus, a left-sided superior vena 
cava may lead to serious complications when it is not 
identified during catheterization procedures. These 
complications include arrhythmia, cardiogenic shock, 
cardiac tamponade, and coronary sinus thrombosis 
after the introduction and manipulation of the catheter 

Figure 2. Portable A-P chest radiograph shows a catheter 
in the left superior vena cava entering the right atrium. A 
blood gas from this catheter had a PaO2 of 34 mmHg.

in the coronary sinus.6 It may also interfere with ade-
quate administration of retrograde cardioplegia during 
cardiac surgery and increase the risk of arrhythmias, 
especially atrial fibrillation due to the arrhythmogenic 
potential of the ligament and vein of Marshall, which 
contain muscular fibers that are in direct contact with 
the coronary sinus.2

  In conclusion, this uncommon thoracic venous 
system anomaly should be considered due to its po-
tential complications during common procedures and 
its association with other congenital anomalies. 


