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Optimal technique for right ventricular lead implantation in isolated
persistent left superior vena cava
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Persistent left superior vena cava (PLSVC), is an uncom-
mon, congenital abnormality presenting with an incidence
of 0.1–0.5%, that results from failure of the left anterior
cardinal vein to regress during embryonic development.1

Persistent left superior vena cava is occasionally inciden-
tally diagnosed during pacemaker implantation.2 In 10–
20% of the cases, it is accompanied by the absence of the
normally positioned superior vena cava (SVC), a condition
described as isolated PLSVC.1

We report the case of a 75-year-old male with a history
of multiple episodes of syncope, who was diagnosed with
sick sinus syndrome and was referred for permanent
pacemaker implantation. Ambulatory 24-h electrocardio-
graphic monitoring demonstrated a 4.2 s sinus-arrest
pause, prolonged periods of bradycardia, multiple parox-
ysmal atrial fibrillation episodes, and a baseline heart rate
of 55 beats per minute.

Venous access through the left subclavian vein was
achieved, followed by introduction of an 8-Fr sheath.
However, during fluoroscopy, an unusual trajectory of the
guidewire along the left cardiac border, compatible with
the presence of PLSVC was demonstrated. Venography
confirmed the diagnosis of PLSVC, draining in a dilated
coronary sinus (CS) (Figure 1A). We decided to use the
right subclavian vein access for implantation, however, a
similar course of the guidewire was observed (Figure 1B).
Venography revealed absence of SVC on the right side,
confirming the diagnosis of isolated PLSVC.

A long (65 cm) ventricular lead was subsequently intro-
duced through the left SVC and the CS to the right atrium, and afterwards further advanced to the Hepatic vein (Figure 1C). Next, the lead
was retracted back to the right atrium, while the stylet was slightly withdrawn resulting in angulation of the lead tip. At that point, we
advanced the curved lead towards the tricuspid valve. The lead easily crossed the tricuspid orifice, the stylet was advanced in the lumen
and, eventually, actively affixed at the right ventricular apex. Next, a right screw-in 58 cm lead was advanced through the CS, clockwise
rotated, and implanted in the right atrial appendage.

Post-procedurally, pacemaker sensing and pacing were appropriate. Chest X-ray demonstrated a course of implanted leads characteristic
for patients with PLSVC and was otherwise insignificant (Figure 1D). A thorough transthoracic echocardiographic assessment, performed
due to the association of PLSVC with a variety of other congenital malformations of the cardiovascular system (such as atrial septal defect,
bicuspid aortic valve, etc.), was also insignificant. The patient was discharged 24 h post-implantation. On a 6-month follow-up, he remains
asymptomatic with stable pacing parameters.
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Figure 1 (A) Venography of PLSVC (Persistent Left Superior Vena Cava),
draining in the dilated coronary sinus (left subclavian vein access). (B) Course of
the guidewire in the right subclavian vein, indicating the presence of PLSVC. (C)
Implantation of a long ventricular lead, introduced through the left Superior
Vena Cava and the Coronary Sinus to the right atrium, and subsequently
advanced to the Hepatic vein. (D) Chest X-ray demonstrating the characteristic
course of the leads in PLSVC.
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Pacemaker implantation in patients with isolated PLSVC may, occasionally, be technically challenging due to the indirect drainage in the
right atrium through the CS and the acute angle between the CS ostium and the tricuspid valve.2,3 Lead introduction in the right ventricle
may be facilitated by the ‘wide loop’ technique; however, this manoeuvre may be ineffective or time consuming.2,3 Implantation by introduc-
ing the lead initially in the hepatic vein, is easier, has a higher success rate, and reduces fluoroscopy time. Nowadays, however, optimal treat-
ment is probably the implantation of a leadless (VDD-mode) device that provides atrioventricular synchronous pacing, avoiding potential
complications related to transvenous leads.
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