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CASE REPORT
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Background: Persistent left superior vena cava (PLSVC) with absent right superior vena cava (RSVC) is a rare congenital venous
anomaly, typically asymptomatic and discovered incidentally. In rare cases, it may contribute to hemodynamic disturbances and
arrhythmias, potentially leading to heart failure, especially when associated with other cardiac anomalies or conduction abnormalities.
Case Presentation: We report the case of a 45-year-old male who presented with progressive symptoms of heart failure, including
dyspnea, fatigue, and reduced exercise tolerance. Initial workup revealed an unexplained dilated coronary sinus and reduced left
ventricular function with dilated heart chambers. Further imaging with contrast-enhanced echocardiography and CT angiography
confirmed the presence of a PLSVC draining into the coronary sinus with absence of right superior vena cava. No other congenital
heart defects were identified like coronary sinus atrial septal defect (ASD). The delayed diagnosis of PLSVC likely contributed to
chronic atrial stretch, arrhythmia development- atrial fibrillation in this case, and eventual heart failure symptoms.

Conclusion: This case highlights the importance of considering vascular anomalies like PLSVC in the differential diagnosis of
unexplained heart failure or dilated coronary sinus. Early detection through appropriate imaging can guide management and potentially
prevent progression of symptoms.
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Introduction

Persistent left superior vena cava (PLSVC) is the most common congenital anomaly of the thoracic venous system,
occurring in approximately 0.3—0.5% of the general population and up to 12% in individuals with congenital heart
disease. A much rarer variant, isolated PLSVC with absent right superior vena cava (RSVC), has a reported prevalence of
0.07% to 0.13% in the general population.' > While often asymptomatic and incidentally discovered during imaging or
procedures, PLSVC can present with various clinical manifestations, including arrhythmias.'* The association between

PLSVC and atrial fibrillation is rare but clinically significant, as the anomalous venous return may influence the heart’s
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conduction system and serve as a source of ectopic electrical activity, potentially leading to rhythm disturbances.>*
Understanding this relationship is crucial for accurate diagnosis and effective management of patients presenting with
unexplained arrhythmias, especially when standard workups fail to identify a structural or ischemic cause. In such cases,
recognizing PLSVC as a potential contributor allows for targeted imaging, better risk stratification, and tailored
therapeutic strategies.’

Case Presentation

A 45-year-old male patient presented to the hospital with complaints of progressive symptoms of palpitation, dyspnea,
fatigue, and reduced exercise tolerance. There was no history of chest pain, syncope, or cyanosis. No clear triggers were
identified, but symptoms were exacerbated by exertion. The patient had no significant past medical history of hyperten-
sion, diabetes mellitus, or thyroid disorders. There was no family history of arrhythmias, sudden cardiac death, or
congenital heart defects. He was a non-smoker, did not consume alcohol, and had no history of illicit drug use. On
physical examination, the patient appeared mildly distressed due to dyspnea. His vital signs were as follows: blood
pressure of 110/75 mmHg, heart rate of 110 beats per minute with an irregular rhythm, respiratory rate of 22 breaths
per minute, and oxygen saturation of 96% on room air. Cardiovascular examination revealed no visible jugular venous
distention, no parasternal heave, and an apex beat was laterally displaced. Auscultation revealed normal S1 and S2 heart
sounds, with no obvious murmurs, but an irregular cardiac rhythm was noted. Respiratory examination was unremarkable
with clear breath sounds and no signs of pulmonary congestion. There were no signs of peripheral edema, hepatomegaly,
or neurological deficits.

An initial electrocardiogram (ECG) revealed an irregular rhythm suggestive of atrial fibrillation (Figure 1).
Echocardiography showed a reduced left ventricular ejection fraction (35-40%), enlargement of the heart chambers, moderate
mitral regurgitation, and a notably dilated coronary sinus—findings that raised suspicion for a persistent left superior vena
cava (PLSVC). To confirm this, a bubble contrast study was conducted, which demonstrated contrast filling the coronary sinus
from the left side, consistent with PLSVC drainage (Figure 2A and B). Further imaging with cardiac CT angiography revealed
the presence of a persistent left superior vena cava (PLSVC) draining into a markedly dilated coronary sinus, accompanied by
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Figure | Electrocardiography showing atrial fibrillation with normal ventricular response.
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Figure 2 Echocardiography: (A) Parasternal short axis view showing a dilated Coronary sinus (28x28mm) with dilated left atrium (green arrow). (B) A bubble study
showing direct filling of Coronary sinus form left system (yellow arrow). (C) Angulated apical 4 chamber view showing dilated coronary sinus (red arrow). (D) A bubble
appearance in CS before right atrium (red arrow).

complete absence of the right superior vena cava. Instead, the left and right innominate veins were observed converging to
form a prominent left SVC, which drained into the right atrium via the coronary sinus. These anatomical findings confirmed
the venous anomaly and excluded other structural cardiac abnormalities. The axial CT view (Figure 3) demonstrates coronary
sinus dilatation (red arrow) and the course of the left superior vena cava (green arrow). Coronal and sagittal reconstructions
(Figure 4) illustrate the left and right innominate veins (blue arrow) merging to form the left SVC (red arrow), which

ultimately drains into the right atrium via the coronary sinus (yellow arrow).

Figure 3 Axial CT image showing dilated coronary sinus (A; red arrow) and the course of the left SVC (B, C; green arrow).

International Medical Case Reports Journal 2025:18 htps: 813



Ahmed et al

Figure 4 Coronal and sagittal CT views showing innominate veins (A; blue arrow) merging into the left SVC (B-D; red arrow) draining into the coronary sinus (D; yellow arrow).

Full laboratory tests including thyroid function tests and serum electrolytes were within normal limits. The patient
was managed with rate control using beta-blockers, and anticoagulation therapy was initiated due to the presence of atrial
fibrillation. After stabilization, he was referred for an electrophysiological study (EPS) to assess the conduction
abnormalities associated with PLSVC.

This case highlights a rare presentation of persistent left superior vena cava with absent of right superior vena cava
manifesting with arrhythmia. Although isolated persistent left superior vena cava (PLSVC) with absent right superior
vena cava (RSVC) is often asymptomatic and discovered incidentally, its association with conduction abnormalities—
particularly atrial arrhythmias—highlights the importance of comprehensive cardiovascular evaluation in patients pre-
senting with unexplained rhythm disturbances. Early recognition of this rare vascular anomaly is essential for guiding
appropriate management and minimizing the risk of procedural complications, thereby optimizing patient outcomes.
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Discussion

PLSVC results from aberrant anterior cardinal venous system development during embryonic development. The right
anterior cardinal vein forms the right SVC while the left anterior cardinal vein typically regresses by the tenth week of
pregnancy. In approximately 90% of cases, a persistent left superior vena cava (PLSVC) drains into the right atrium
through the coronary sinus, whereas in 10-20% of cases, it drains directly into the left atrium or pulmonary veins,
causing left-to-rights hunting, cyanosis, or paradoxical embolism.* '° This abnormality is often linked to other congenital
conditions that worsen haemodynamic effects, like unroofed coronary sinus or atrial septal defects (ASD),'" ventricular
septal defects, bicuspid aortic valves, coarctation of the aorta, coronary sinus atresia, abnormal pulmonary venous return,
and tetralogy of Fallot.'? The association between PLSVC and AF is well-documented. The presence of myocardial
sleeves extending into the PLSVC can serve as arrhythmogenic foci, potentially initiating and sustaining AF. In the case
presented, a 41-year-old patient experienced progressive shortness of breath and palpitations, leading to the diagnosis of
PLSVC with associated AF.

Advanced imaging modalities play a crucial role in diagnosing PLSVC. Transthoracic echocardiography may reveal
a dilated coronary sinus, prompting further investigation. Definitive diagnosis is often achieved through computed
tomography (CT) or magnetic resonance imaging (MRI), which can delineate the anomalous venous anatomy. In this
case, CT angiography confirmed the presence of PLSVC draining into the right atrium, facilitating appropriate manage-
ment strategies. '

Although central venous catheterization is generally straightforward in patients with a normal right superior vena cava
(RSVC), the procedure becomes technically challenging in the absence of the RSVC. In such cases, left-sided venous
access is required, which increases the risk of catheter malposition. Similarly, pacemaker or implantable cardioverter-
defibrillator (ICD) lead placement, typically uncomplicated via the right SVC, becomes more complex and technically
demanding when advancement must occur solely through the left-sided persistent superior vena cava (PLSVC).'*!

Management of AF in the context of PLSVC often involves catheter ablation, targeting the arrhythmogenic sites
within the PLSVC. Recent advancements have introduced pulsed-field ablation (PFA) as a novel technique with
promising outcomes. PFA utilizes non-thermal energy to achieve myocardial tissue ablation, potentially reducing
collateral damage to surrounding structures. Studies have reported successful isolation of the PLSVC using PFA,
resulting in effective arrhythmia control.'®

Conclusion

Although PLSVC is often an incidental finding, early recognition is crucial—particularly in patients presenting with
unexplained arrhythmias or a dilated coronary sinus. A thorough diagnostic workup, including multimodal imaging, is
essential for accurate identification. Given its potential role in arrhythmogenesis, especially atrial fibrillation, timely
detection of PLSVC enables appropriate therapeutic planning. Advances in ablation techniques, such as pulsed-field
ablation (PFA), offer promising treatment options, underscoring the importance of targeted intervention in reducing the
burden of recurrent AF.
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