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Abstract
Patients with persistent left superior vena cava (PLSVC) 
are usually asymptomatic, but due to its anatomical defects, 
difficulties in establishing central venous access, pacemaker 
implantation and cardiothoracic surgery are common. We report 
a case of 65 years old patient who presented with complete 
heart block in cardiac critical care and, after emergency 
transvenous pacing, the chest X-ray showed unusual course 
of the transvenous pacing lead, which on further transthoracic 
echocardiographic (TTE) evaluation demonstrated dilated 
coronary sinus with PLSVC. 
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introduction

Persistent left superior vena cava (PLSVC) can be 
incidentally detected during transvenous pacemaker 
implantation in cardiac intensive care.1 Persistent left 
superior vena cava can give a false perception of central 
venous catheter placement in mediastinum, pericardium, 
left internal mammary vein, subclavian or carotid artery. 
Anesthesiologists may come across such rare cases 
in cardiac intensive care and we hereby discuss the 
importance of transthoracic echocardiographic (TTE) in 
cardiac critical care. 

Case report 

A 65 years old male patient with acute inferior wall myo-
cardial infarction and right-sided hemiparesis supported 

with mechanical ventilation was referred to our institute 
for further management. Patient’s heart rate was 40/min, 
blood pressure: 90/60 mm Hg and pulse oximetry satura-
tion: (SpO2) 100%. His electrocardiogram (ECG) showed 
bradycardia with complete heart block. The reversible 
causes of bradycardia, such as hypoxia, acidosis, electrolyte 
imbalances and history of intake of long-term medica-
tions were ruled out. The patient was paced through right 
internal jugular vein (RIJV) using a semirigid transvenous 
pacing lead of size 6FR. The pacing spikes were seen when 
the pacing lead had passed a distance of approximately 
27 cm from skin. The pacing was also confirmed by the pal-
pation of radial pulse. Effective pacing was accomplished 
with output of 2.0 mA, sensitivity of 3.0 mV and heart rate 
of 80/min. Patient’s hemodynamics were stable with a 
blood pressure of 100/62 mm Hg, central venous pressure 
of 4 mm Hg, set heart rate of 80 beats/min and SpO2 of 
98% with 0.6 FiO2 on synchronized mode of mechanical 
ventilation. The check X-ray of chest showed right-sided 
pneumothorax along with unusual course of the trans-
venous pacing lead (Fig. 1). An intercostal drainage tube 
was inserted for pneumothorax. The abnormal course of 
pacing lead on X-ray led to the suspicion of its improper 
placement. So, it was decided to pace through femoral vein 
along with removal of RIJV catheter under fluoroscopic 
guidance. However, TTE demonstrated the presence of 
the pacing lead in the right ventricle (RV) which had 
passed through dilated coronary sinus and right atrium 
(RA) (Fig. 2, Video 1) without any evidence of pericardial 
collection. Agitated saline test done through the peri- 
pheral cannula on left arm demonstrated early opacifica-
tion of dilated coronary sinus followed by RA and RV 
which confirmed the presence of PLSVC (Fig. 3, Video 2). 
Hence, the patient was not shifted to catheterization labo-
ratory for any interventions. 

Discussion

Persistent left superior vena cava, first described by 
Edwards and DuShane, is an uncommon anatomical 
variant present in 0.3 to 0.5% of general population and, 
when associated with other congenital anomalies, the 
incidence is 10%.2 Persistent left superior vena cava can be 
associated with cardiac anomalies like atrial septal defect, 
bicuspid aortic valve, coarctation of aorta, coronary sinus 
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Fig. 4: Pictorial representation of the course of pacemaker lead

Fig. 1: Chest X-ray showing abnormal left paramediastinal course
of pacing wire (yellow arrow) and right-sided pneumothorax

Fig. 3: Apical four-chamber view with posterior tilt of probe, arrow 
showing early opacification of dilated coronary sinus following 
bubble contrast injection through left-sided intravenous cannula

Fig. 2: Transthoracic apical view showing the course of the pacing 
lead into right ventricle via dilated coronary sinus and right atrium

ostial atresia and cor triatriatum, in 40% of patients.3 
Embryologically, PLSVC is due to the persistence of patent 
left anterior cardinal vein.4

Persistent left superior vena cava is associated with 
absent innominate vein in 65% of cases. It drains into RA 
via coronary sinus in 80 to 90% of individuals without 
any hemodynamic consequences.5 

However, in our case, the unusual course of the pacing 
lead on chest X-ray was because of the presence of 
innominate vein probably connecting IJV or right SVC 
and PLSVC. Hence, the pacing lead had travelled through 
IJV, SVC, innominate vein, PLSVC, coronary sinus, RA 
to reach RV (Fig. 4). The presence of a persistent LSVC 
does not prevent successful placement of a pacemaker.6

Other possible causes where a dilated coronary sinus 
can be seen are elevated right atrial pressure,7 coronary 
arteriovenous fistula,8 partial anomalous pulmonary 
venous return9 and unroofed coronary sinus with left 
to right shunt.10 Presence of dilated coronary sinus in 

the absence of elevated right atrial pressure, bubble 
contrast study through left arm vein which demonstrates 
enhancement of dilated coronary sinus before RA, favors 
the presence of PLSVC by TTE. Other modalities to diagnose 
PLSVC are multiplane transesophageal echocardiography 
with contrast radionuclide angiocardiography, multislice 
spiral computed tomography and magnetic resonance 
venography.11

Conclusion 

Catheter placement, when done without ultrasound guid-
ance, is a blind procedure, and migration of guidewire 
remains a known complication. The guidewire could 
migrate cranially, toward ipsilateral arm or can take an 
abnormal left paramediastinal intrathoracic course, as 
in our case report. The possibility of PLSVC could be 
considered whenever such abnormal course of guidewire 
on CXR is seen. Knowledge of transthoracic echocardio-
graphy is essential for cardiac anesthesiologists in the 
critical care setup.
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