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Abstract 

Levoatrial cardinal vein is a rare congenital anomaly characterised by an anomalous connection between left atrium or 

pulmonary veins and systemic veins. This abnormal connection is usually found in cases of left sided obstructive lesions. 

In this report we present a case of ventricular septal defect and severe pulmonary hypertension. The suspicion of a 

levocardinal atrial vein was raised was on echocardiography and confirmed on computed tomography.  A mulitimodality 

diagnostic approach is mandatory for the correct diagnosis and surgical repair of this anomaly as this can also be a 

contributing factor for causing severe pulmonary hypertension. 
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Introduction 

Levoatrial cardinal vein is a rare congenital anomaly characterised by an 

anomalous connection between left atrium or pulmonary veins and systemic 

veins. This abnormal connection is usually found in cases of left sided 

obstructive lesions. In this report we present a case of ventricular septal 

defect and severe pulmonary hypertension. The suspicion of a levocardinal 

atrial vein was raised was on echocardiography and confirmed on computed 

tomography.  A mulitimodality diagnostic approach is mandatory for the 

correct diagnosis and surgical repair of this anomaly as this can also be a 

contributing factor for causing severe pulmonary hypertension. 

Case Details 

A 7 month-old (4kg) boy presented with history of failure to thrive with 

recurrent respiratory tract infections. On echocardiography, he was 

diagnosed to have a perimembranous ventricular septal defect (VSD), with 

an anomalous left-sided vessel, with ascending flow, communicating with 

the brachiocephalic vein. Possibility of a vertical vein consistent with 

anomalous pulmonary venous drainage was considered. Computed 

Tomography (CT) confirmed the existence of levoatrial cardinal vein from 

the left atrium to left brachiocephalic vein. He underwent surgical repair 

constituting VSD enlargement with intraventricular tunnel repair and simple 

ligation of the levoatrial cardinal vein. Post-operative echocardiography did 

not show any residual lesions and the patient made an uneventful recovery. 

 

Figure 1A &1B: CT and 3D reconstruction image showing levoatrial cardinal vein from pulmonary vein to brachiocephalic vein 
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Figure 1A 2A: Echo image showing anomalous collateral vein from left atrium to brachiocephalic vein 

Figure 1A 2B: Echo image showing all four pulmonary veins draining in the left atrium 

Comment 

Levoatrial cardinal vein is a rare congenital anomaly usually described in 

association with severe left heart hypoplasia or obstruction [1]. This vessel 

has also been described in association with other more common congenital 

heart defects without left ventricular hypoplasia [2] or rarely as an isolated 

lesion [3]. It is often argued to be a venous collateral channel between the 

pulmonary and the systemic venous channels which will be providing an 

overflow in the setting of left sided obstructive lesions, however with the 

advent of computer tomography more of these collateral channels are being 

diagnosed without left heart obstructive lesions [4]. ‘Levoatrial cardinal 

vein’ has been described broadly as a pulmonary to systemic venous 

collateral. This entity also includes collateral venous channel between the 

left atrium and the coronary sinus and coronary sinus defect providing 

interatrial communication [4]. Embryologically, this collateral venous 

channel is a remnant of the splanchnic venous plexus (which is present 

before the appearance of the definitive pulmonary vein), providing 

communications between the developing lungs and the systemic venous 

channels. The commonest site of drainage from the left atrial wall or one of 

the pulmonary veins has been into either the left brachiocephalic vein or the 

superior caval vein. Rarely, it may drain into the jugular and bronchial veins, 

coronary sinus, and left ventricular sinusoids. It may be easily missed on 

echocardiographic assessment due to its tortuous course in the superior 

mediastinum, close relationship with the main stem bronchus and pulmonary 

artery, and/or difficulties in imaging because of low flow and small size [5]. 

Differential diagnoses include a partial/total anomalous pulmonary vein 

connection, as the levoatrial cardinal vein can be confused with a vertical  

vein draining the left pulmonary veins, and persistent left superior vena cava. 

The latter can be differentiated on echocardiography by the direction of the  

flow, which is descending into the coronary sinus in left superior vena cava 

and ascending in a levoatrial cardinal vein. A levoatrial cardinal vein may be 

a source of persistent left-to-right shunt and cause clinical manifestations of 

chronic right heart volume overload later in life causing pulmonary 

hypertension. A mulitimodality diagnostic approach is mandatory for the 

correct diagnosis and surgical repair of this anomaly. 

Acknowledgements: None     

Conflicts of Interest: None 

References: 

1. Edwards JE, DuShane JW.(1950).Thoracic venous anomalies. 

Mayo Clin Proceed.50:599---600. 

2. Fujiwara K, Naito Y, Komai H, et al. (1999).Tetralogy of 

Fallot with levoatrial cardinal vein. Pediatr Cardiol.;20:136-

138 

3. Kaneda T, Onoe M, Matsuda M, Moriwaki S, Mori N. ( 

2006).Patent levoatrial cardinal vein without left heart 

hypoplasia. Ann Thorac Surg. Feb;81(2):740-742 

4. Pandey NN, Spicer DE, Anderson RH. (2002).Is it really a 

levoatrial cardinal vein? J Card Surg. Nov;37(11):3754-3759. 

5. Pinto CA, Ho SY, Redington A, Shinebourne EA, Anderson 

RH. (1993).Morphological features of the levoatriocardinal 

(or pulmonary-to-systemic collateral) vein. Pediatr Pathol 

Nov-Dec;13(6):751-761. 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://cir.nii.ac.jp/crid/1572261550680835584
https://cir.nii.ac.jp/crid/1572261550680835584
https://link.springer.com/article/10.1007/s002469900421
https://link.springer.com/article/10.1007/s002469900421
https://link.springer.com/article/10.1007/s002469900421
https://www.sciencedirect.com/science/article/pii/S000349750402466X
https://www.sciencedirect.com/science/article/pii/S000349750402466X
https://www.sciencedirect.com/science/article/pii/S000349750402466X
https://onlinelibrary.wiley.com/doi/abs/10.1111/jocs.16899
https://onlinelibrary.wiley.com/doi/abs/10.1111/jocs.16899
https://www.tandfonline.com/doi/abs/10.3109/15513819309048262
https://www.tandfonline.com/doi/abs/10.3109/15513819309048262
https://www.tandfonline.com/doi/abs/10.3109/15513819309048262
https://www.tandfonline.com/doi/abs/10.3109/15513819309048262


J. Clinical Cardiology and Cardiovascular Interventions                                                                                                                                             Copy rights@ Gaurav Kumar, 

Auctores Publishing LLC – Volume 7(2)-350 www.auctoresonline.org  
ISSN: 2641-0419   Page 3 of 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI:10.31579/2641-0419/350

 

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast, convenient online submission 

➢ rigorous peer review by experienced research in your field  

➢ rapid publication on acceptance  

➢ authors retain copyrights 

➢ unique DOI for all articles 

➢ immediate, unrestricted online access 

 

At Auctores, research is always in progress. 

 

Learn more https://auctoresonline.org/journals/clinical-cardiology-and-

cardiovascular-interventions  

file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=19
https://auctoresonline.org/journals/clinical-cardiology-and-cardiovascular-interventions
https://auctoresonline.org/journals/clinical-cardiology-and-cardiovascular-interventions

