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Abstract 

Persistent left SVC (LSVC) is a relatively rare vena caval anomaly that can be seen in 0.3% of asymptomatic healthy 

individuals but increases in prevalence with presence of other congenital cardiac anomalies [1]. Association of other 

anomalies and symptomatic disease may require surgical intervention. Intracardiac and extracardiac approaches are 

adopted for rerouting the PLSVC flux. Knowledge of PLSVC is necessary for certain invasive procedures to avoid 

complications during such interventions. In this review article, we briefly discuss the current evidence with LSVC 

draining in to LA along with various surgical approaches. 
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Introduction 

Superior vena cava (SVC) anomalies are detected incidentally while 

performing some cardiac procedures. Persistent left SVC (LSVC) is a 

relatively rare vena caval anomaly that can be seen in 0.3% of asymptomatic 

healthy individuals but increases in prevalence with presence of other 

congenital cardiac anomalies [1]. Draining of LSVC in left atrium (LA) in 

absence of coronary sinus (CS) can be seen in unroofed coronary sinus 

syndrome (UCSS) and heterotaxy syndrome [2,3]. Echocardiography aids in 

the diagnosis of LSVC with identification of LSVC along suprasternal axis 

without dilated coronary sinus [4]. Surgical management is necessary with 

adoption of intra- and extra-cardiac techniques depending on the anatomy, 

age, associated anomalies, and cardiomyopathies [5]. Here, we briefly 

discuss the current evidence with LSVC draining in to LA along with various 

surgical approaches. 

The Persistent LVSC: UCSS and Heterotaxy syndrome 

The UCSS is characterized by partial or complete absence of CS. It is 

categorized as type I, II and III as total absence, partial absence with one or 

more anomalies in midportion and partial form of outlet, respectively [4]. 

The complete absence of coronary sinus is a part of Raghib's syndrome with 

LSVC draining in to the upper left LA and coronary sinus type atrial septal 

defect (ASD) [6]. Majority of cases (80% - 90%) are associated with absence 

of innominate vein [7]. Other anomalies can be associated with UCSS such 

as tetralogy of Fallot, double outlet right ventricles, etc [6,7]. The heterotaxy 

syndrome (HS) is associated with abnormal distribution of internal thoracic 

and abdominal organs along the left to right axis of the body. Isomerism of 

atrial appendages seen in HS indicates same morphology of atrial 

appendages as either atrium. These abnormalities are frequently associated 

with persistent LSVC draining into LA [5]. Compared to left atrial 

appendage isomerism, extracardiac total anomalous pulmonary venous 

connection (TAPVC) is common in right atrial appendage isomerism with 

universal absence of coronary sinus. In left atrial appendage isomerism, the 

most common anomaly is discontinuation of intrahepatic inferior vena cava 

with continuation of azygous/hemiazygous vein. Thus, LSVC drains into the 

coronary sinus in these cases [3,8].  These differences are essential to 

understand for optimal surgical approaches in presence of other anomalies 

and cardiomyopathies.  

Diagnosis of LSVC 

Echocardiography (ECHO) is the first diagnostic modality. Visualization of 

LSVC along suprasternal axis without dilated coronary sinus suggests 

persistent LSVC. In case of doubts, air-bubble ECHO study can detect 

bubble in LA before right atrium (RA) if LSVC is draining into LA. 

Furthermore, computed tomography with contrast and magnetic resonance 

imaging helps in delineation of cardiac anatomy along complete 

identification of other vascular and cardiac anomalies [9].   

Current Evidence with persistent LSVC draining in LA 

Table 1 [10-17] highlights the reports of LSVC draining in LA along with 

surgical approaches as described in the reports. Persistent LSVC (PLSVC) 

is detected incidentally. It can be commonly associated with atrial septal 

defect (ASD) as seen in majority of reports. PLSVC drainage is commonly 

in RA (nearly 80-90% cases) but LA drainage is also seen (10-20% cases). 

LA drainage can occur in LA appendage, left pulmonary veins or via 

coronary sinus [18]. The LA drainage may result in right – left shunt. 

Enlargement of CS is seen in most cases but may not reach to level of 

aneurysm formation.   
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Generally, PLSVC may not be symptomatic as most cases are detected 

incidentally. Clinical significance lies in knowing its presence especially 

when performing the central venous catheter insertion, during cardiac 

resynchronization therapy and pacemaker implantation [19,20]. 

Depending on presence of other anomalies, surgical techniques may vary. In 

the unroofed CS, two-patch repair technique involves rerouting of the flux 

from the LSVC to the interatrial septum plane followed by closure of ASD. 

In single patch repair, flux is directed to tricuspid valve and closure of ASD 

is done. Two patch repair technique for reconstruction of CS involves 

rerouting of the flux from the LSVC to the tricuspid valve followed by ASD 

closure. In the extracardiac approach, hypoplastic innominate veing can be 

expanded using the autologous pericardial patch along with ligation of LSVC 

drainage in LA roof. In absence of innominate vein, LSVC disconnected 

from the LA and can be reconnected with RA appendage or RSVC behind 

the aorta [5].   

 

Author (year) Age/gender Finding Surgical technique 

Meadows and Sharp 

(1965) [10] 

36 years / Male PLSVC draining in LA Right 

to left shunt without 

peripheral desaturation 

Coarctation of the aorta 

- 

Soward et al. (1986) [11] 32 years / Female PLSVC draining in LA 

LV outflow tract obstruction 

ASD 

Incidental detection during 

catheterization from left arm 

- 

Komai et al. (1996) [12] 4 years / Female PLSVC draining in LA (upper 

left quadrant) 

ASD 

Absent innominate vein 

Construction of internal conduit 

with inverted flap of LA 

appendage  

ASD closure with autologous 

pericardium 

Ramos et al. (2005) [13] 1 month / Male Complete ASD 

PLSVC draining in LA  

Situs solitus 

Absent RSVC 

PTFE conduit: IV and the RA 

appendage 

Raj et al. (2010) [14] 76 years / Male PLSVC draining in LA 

Unroofed CS 

ASD 

Pulmonary Hypertension 

 

- 

Tobbia et al. (2013) [15] 40 years / Male PLSVC draining in LA 

(diagnosed on MRI 

angiography) Right to left 

vascular shunt 

Normal ventricular function 

- 

Zhong et al. (2015) [16] 4 years / Male PLSVC draining in LA 

without unroofed CS 

Dextrocardia 

Dilated RA, and RV  

ASD 

Extracardiac conduit using 

polytetrafluoroethylene 

(PTFE) graft: connect LSVC 

and RA appendage 

Closure of ASD with autologous 

pericardium 

Three years follow-up without 

complications 

Bisoti et al. (2017) [17] 43 years / Male PLSVC lateral to LA dilated 

CS  

Severe Aortic stenosis 

Absent RSVC 

 

-  

Table 1: Current reports with PLSVC draining in LA (This table is the sole creator of the author) 

Conclusion 

Persistent left superior vena cava draining in to left atrium is a rare and 

incidental finding. Majority of cases remain asymptomatic. Association of 

other anomalies and symptomatic disease may require surgical intervention. 

Intracardiac and extracardiac approaches are adopted for rerouting the 

PLSVC flux. Knowledge of PLSVC is necessary for certain invasive 

procedures to avoid complications during such interventions.  

References 

 

1. Rossi UG, Rigamonti P, Torcia P, Mauri G, Brunini F, Rossi M, 

Gallieni M, Cariati M. Congenital anomalies of superior vena cava 

and their implications in central venous catheterization. J Vasc 

Access. 2015 Jul-Aug;16(4):265-268.  

2. Ootaki Y, Yamaguchi M, Yoshimura N, Oka S, Yoshida M, 

Hasegawa T. Unroofed coronary sinus syndrome: diagnosis, 

classification, and surgical treatment. J Thorac Cardiovasc Surg 

2003; 126:1655-1656. 

3. Jacobs JP, Anderson RH, Weinberg PM, et al. The nomenclature, 

definition and classification of cardiac structures in the setting of 

heterotaxy. Cardiol Young 2007;17(Suppl 2):1-28. 

4. Xie MX, Yang YL, Cheng TO, et al. Coronary sinus septal defect 

(unroofed coronary sinus): echocardiographic diagnosis and 

surgical treatment. Int J Cardiol 2013; 168:1258-1263. 

https://journals.sagepub.com/doi/pdf/10.5301/jva.5000371
https://journals.sagepub.com/doi/pdf/10.5301/jva.5000371
https://journals.sagepub.com/doi/pdf/10.5301/jva.5000371
https://journals.sagepub.com/doi/pdf/10.5301/jva.5000371
https://www.jtcvs.org/article/S0022-5223(03)01019-5/abstract
https://www.jtcvs.org/article/S0022-5223(03)01019-5/abstract
https://www.jtcvs.org/article/S0022-5223(03)01019-5/abstract
https://www.jtcvs.org/article/S0022-5223(03)01019-5/abstract
https://www.cambridge.org/core/journals/cardiology-in-the-young/article/nomenclature-definition-and-classification-of-cardiac-structures-in-the-setting-of-heterotaxy/294F737F1C3BDA127BDBC8FBA9525E68
https://www.cambridge.org/core/journals/cardiology-in-the-young/article/nomenclature-definition-and-classification-of-cardiac-structures-in-the-setting-of-heterotaxy/294F737F1C3BDA127BDBC8FBA9525E68
https://www.cambridge.org/core/journals/cardiology-in-the-young/article/nomenclature-definition-and-classification-of-cardiac-structures-in-the-setting-of-heterotaxy/294F737F1C3BDA127BDBC8FBA9525E68
https://www.sciencedirect.com/science/article/pii/S0167527312016269
https://www.sciencedirect.com/science/article/pii/S0167527312016269
https://www.sciencedirect.com/science/article/pii/S0167527312016269


Clinical Trials and Clinical Research                                                                                                                                                                                     Page 3 of 4 

 
5. Aguilar JM, Rodríguez-Serrano F, Ferreiro-Marzal A, Esteban-

Molina M, Gabucio A, García E, Boni L, Garrido JM. Left superior 

vena cava draining into the left atrium: clinical entities, diagnosis 

and surgical treatment. Archives of Cardiovascular Diseases. 2019 

Feb 1;112(2):135-143. 

6. RAGHIB G, RUTTENBERG HD, ANDERSON RC, AMPLATZ 

K, ADAMS JR PA, EDWARDS JE. Termination of left superior 

vena cava in left atrium, atrial septal defect, and absence of 

coronary sinus: a developmental complex. Circulation. 1965 

Jun;31(6):906-918. 

7. Quaegebeur J, Kirklin JW, Pacifico AD, Bargeron Jr LM. Surgical 

experience with unroofed coronary sinus. Ann Thorac Surg 1979; 

27:418-425. 

8. Anderson RH, Spicer DE, Loomba R. Is an appreciation of 

isomerism the key to unlocking the mysteries of the cardiac findings 

in heterotaxy? J Cardiovasc Dev Dis 2018:5. 

9. Cohen MS, Anderson RH, Cohen MI, et al. Controversies, genetics, 

diagnostic assessment, and outcomes relating to the heterotaxy 

syndrome. Cardiol Young 2007;17(Suppl 2):29-43. 

10. Meadows WR, Sharp JT. Persistent left superior vena cava draining 

into the left atrium without arterial oxygen unsaturation. The 

American Journal of Cardiology. 1965 Aug 1;16(2):273-279. 

11. Soward A, ten Gate F, Fioretti P, Roelandt J, Serruys PW. An 

elusive persistent left superior vena cava draining into left atrium. 

Cardiology. 1986;73(6):368-371. 

12. Komai H, Naito Y, Fujiwara K. Operative technique for persistent 

left superior vena cava draining into the left atrium. The Annals of 

thoracic surgery. 1996 Oct 1;62(4):1188-1190. 

13. Ramos N, Fernández-Pineda L, Tamariz-Martel A, Villagrá F, 

Egurbide N, Maître MJ. Absent right superior vena cava with left 

superior vena cava draining to an unroofed coronary sinus. Revista 

Española de Cardiología (English Edition). 2005 Aug 1;58(8):984-

987. 

14. Raj V, Joshi S, Ho YC, Kilner PJ. Case report: Completely unroofed 

coronary sinus with a left superior vena cava draining into the left 

atrium studied by cardiovascular magnetic resonance. Indian 

Journal of Radiology and Imaging. 2010 Jul;20(03):215-217. 

15. Tobbia P, Norris LA, Lane T. Persistent left superior vena cava 

draining into the left atrium. Case Reports. 2013 Aug 26;2013: bcr-

2013. 

16. Zhong YL, Long XM, Jiang LY, He BF, Lin H, Luo P, Jiang W. 

Surgical treatment of dextroversion, isolated persistent left superior 

vena cava draining into the left atrium. Journal of Cardiac Surgery. 

2015 Oct;30(10):767-770. 

17. Bisoyi S, Jagannathan U, Dash AK, Tripathy S, Mohapatra R, 

Pattnaik NK, Sahu S, Nayak D. Isolated persistent left superior vena 

cava: a case report and its clinical implications. Annals of Cardiac 

Anaesthesia. 2017 Jan;20(1):104-107. 

18. Azizova A, Onder O, Arslan S, Ardali S, Hazirolan T. Persistent 

left superior vena cava: clinical importance and differential 

diagnoses. Insights into Imaging. 2020 Dec;11(1):110. 

19. Sonavane SK, Milner DM, Singh SP, Abdel Aal AK, Shahir KS, 

Chaturvedi A (2015) Comprehensive imaging review of the 

superior vena cava. Radiographics 35(7):1873–1892. 

20. Demos TC, Posniak HV, Pierce KL, Olson MC, Muscato M (2004) 

Venous anomalies of the thorax. AJR Am J Roentgenol 

182(5):1139–1150. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.sciencedirect.com/science/article/pii/S1875213618301189
https://www.sciencedirect.com/science/article/pii/S1875213618301189
https://www.sciencedirect.com/science/article/pii/S1875213618301189
https://www.sciencedirect.com/science/article/pii/S1875213618301189
https://www.sciencedirect.com/science/article/pii/S1875213618301189
https://www.ahajournals.org/doi/abs/10.1161/01.CIR.31.6.906
https://www.ahajournals.org/doi/abs/10.1161/01.CIR.31.6.906
https://www.ahajournals.org/doi/abs/10.1161/01.CIR.31.6.906
https://www.ahajournals.org/doi/abs/10.1161/01.CIR.31.6.906
https://www.ahajournals.org/doi/abs/10.1161/01.CIR.31.6.906
https://www.sciencedirect.com/science/article/pii/S0003497510633395
https://www.sciencedirect.com/science/article/pii/S0003497510633395
https://www.sciencedirect.com/science/article/pii/S0003497510633395
https://www.mdpi.com/260948
https://www.mdpi.com/260948
https://www.mdpi.com/260948
https://www.cambridge.org/core/journals/cardiology-in-the-young/article/controversies-genetics-diagnostic-assessment-and-outcomes-relating-to-the-heterotaxy-syndrome/582567D55FDC1B2255D06A09D2CDD0D2
https://www.cambridge.org/core/journals/cardiology-in-the-young/article/controversies-genetics-diagnostic-assessment-and-outcomes-relating-to-the-heterotaxy-syndrome/582567D55FDC1B2255D06A09D2CDD0D2
https://www.cambridge.org/core/journals/cardiology-in-the-young/article/controversies-genetics-diagnostic-assessment-and-outcomes-relating-to-the-heterotaxy-syndrome/582567D55FDC1B2255D06A09D2CDD0D2
https://www.sciencedirect.com/science/article/pii/0002914965904844
https://www.sciencedirect.com/science/article/pii/0002914965904844
https://www.sciencedirect.com/science/article/pii/0002914965904844
https://www.karger.com/Article/Abstract/174030
https://www.karger.com/Article/Abstract/174030
https://www.karger.com/Article/Abstract/174030
https://www.annalsthoracicsurgery.org/article/0003-4975(96)00362-1/pdf
https://www.annalsthoracicsurgery.org/article/0003-4975(96)00362-1/pdf
https://www.annalsthoracicsurgery.org/article/0003-4975(96)00362-1/pdf
https://www.sciencedirect.com/science/article/pii/S1885585706603836
https://www.sciencedirect.com/science/article/pii/S1885585706603836
https://www.sciencedirect.com/science/article/pii/S1885585706603836
https://www.sciencedirect.com/science/article/pii/S1885585706603836
https://www.sciencedirect.com/science/article/pii/S1885585706603836
https://www.thieme-connect.com/products/ejournals/abstract/10.4103/0971-3026.69359
https://www.thieme-connect.com/products/ejournals/abstract/10.4103/0971-3026.69359
https://www.thieme-connect.com/products/ejournals/abstract/10.4103/0971-3026.69359
https://www.thieme-connect.com/products/ejournals/abstract/10.4103/0971-3026.69359
https://casereports.bmj.com/content/2013/bcr-2013-010167.short
https://casereports.bmj.com/content/2013/bcr-2013-010167.short
https://casereports.bmj.com/content/2013/bcr-2013-010167.short
https://onlinelibrary.wiley.com/doi/abs/10.1111/jocs.12611
https://onlinelibrary.wiley.com/doi/abs/10.1111/jocs.12611
https://onlinelibrary.wiley.com/doi/abs/10.1111/jocs.12611
https://onlinelibrary.wiley.com/doi/abs/10.1111/jocs.12611
https://onlinelibrary.wiley.com/doi/abs/10.1111/jocs.12611
https://onlinelibrary.wiley.com/doi/abs/10.1111/jocs.12611
https://onlinelibrary.wiley.com/doi/abs/10.1111/jocs.12611
https://onlinelibrary.wiley.com/doi/abs/10.1111/jocs.12611
https://insightsimaging.springeropen.com/articles/10.1186/s13244-020-00906-2
https://insightsimaging.springeropen.com/articles/10.1186/s13244-020-00906-2
https://insightsimaging.springeropen.com/articles/10.1186/s13244-020-00906-2
https://pubs.rsna.org/doi/abs/10.1148/rg.2015150056
https://pubs.rsna.org/doi/abs/10.1148/rg.2015150056
https://pubs.rsna.org/doi/abs/10.1148/rg.2015150056
https://www.ajronline.org/doi/abs/10.2214/ajr.182.5.1821139
https://www.ajronline.org/doi/abs/10.2214/ajr.182.5.1821139
https://www.ajronline.org/doi/abs/10.2214/ajr.182.5.1821139


Clinical Trials and Clinical Research                                                                                                                                                                                     Page 4 of 4 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as 
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, 
and indicate if changes were made. The images or other third party material in this article are included in the article’s 
Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the 
article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the 
permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit 
http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver 
(http://creativeco mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless 
otherwise stated in a credit line to the data. 

Ready to submit your research? Choose ClinicSearch 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 ClinicSearch, research is always in progress. 

 

Learn more https://clinicsearchonline.org/journals/clinical-trials-and-clinical-

research  

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
https://clinicsearchonline.org/journals/clinical-trials-and-clinical-research
https://clinicsearchonline.org/journals/clinical-trials-and-clinical-research

