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Implantation of cardiac resynchronization therapy through
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Abstract

Persistent left superior vena cava (PLSVC) is the most
common anomaly of systemic venous return. Its occurrence is
found in 0.3 to 0.5% of the general population and in up to 10%
of patients with congenital heart defects. We present a patient
with numerous cardiological burdens who was admitted to our
clinic for implantation of cardiac resynchronization therapy
with a defibrillator (CRT-D) due to heart failure (NYHA III
class) with accompanying permanent atrial fibrillation and left

bundle branch block with QRS width of 160 ms. During the
implantation in venography we found PLSVC. Despite this
anomaly, we found one large lateral branch for introduction
of leads and the procedure was successful. PLSVC is usually
asymptomatic and found accidentally, as in our patient.
Unfortunately, the existence of PLSVC significantly worsens
the prognosis of patients undergoing implantation. In case of
failure, the only solution is cardiac surgery.

Persistent left superior vena cava (PLSVC) is a rare congenital cardiac anomaly with an incidence of 0.47% in patients undergoing cardiac electronic device implantation[1], which may
hamper this procedure[2],[3].
A 66-year-old woman with non-ischemic cardiomyopathy,
severe left ventricular dysfunction (ejection fraction, EF 10%),
NYHA class III symptoms, left bundle branch block (LBBB,
QRS width 160 ms) and permanent atrial fibrillation (AF) was
admitted to our clinic for cardiac resynchronization therapy

(CRT) with defibrillator implantation. One year before the
index hospitalization she underwent minimally invasive mitral valve replacement because of severe symptomatic mitral
valve stenosis. Preprocedural EF was 60%. The surgery was
uncomplicated except for development of LBBB. During routine 1-month follow-up she was found to be in good general
condition without heart failure (HF) symptoms. Three months
later she was hospitalized due to HF NYHA class III. The
function of the prosthetic valve was normal, but the EF had
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decreased to 40%. After 7 months her EF was rated at 26%,
and a month later she was hospitalized due to HF exacerbation
to NYHA class IV and her EF had decreased further to 10%.
Because of her long history of AF and significantly enlarged
left atrium (54 mm), implantation of only a biventricular device without an atrial lead was planned. Vascular access was
obtained through the left brachial vein puncture. The atypical
position of the wire suggested venous anomaly. Venography
revealed PLSVC without connection with the right side confluence (Figure 1A). Using subselective coronary sinus catheters,
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one large lateral branch was found and became the target
vein. Selective venography of this branch showed complete
anatomy of coronary veins (Figure 1B) and confirmed lack of
other potentially achievable lateral branches. The quadripolar left ventricular lead (Biotronik, Sentus OTW 85-QP) was
introduced. Pacing with relatively low thresholds (0.7 to 2.0
V with 0.4 ms) was possible from all four pacing rings, but
there was an unacceptably low margin between the pacing
threshold and phrenic nerve stimulation on the distal two
electrodes. Then a single-coil active-fixation defibrillation lead
(Biotronik, Protego ProMRI S65) was placed at the apex of the
right ventricle. The final position of leads is shown in Figure
1C, D. Preprocedural and postprocedural ECG is shown in

Figure 1A. Left superior vena cava( ) draining into left atrium without connection with right
side. Prosthetic mechanical mitral valve( )

Figure 1B. Selective contrast medium injection into the lateral branch (
coronary venous anatomy.

) showing the

Figure 1C, D. Radiography: Various X-ray projections – anterior-posterior (C) and left anterior
oblique (D) showing the correct positions of the right ventricular ( ) and the left ventricular lead ( )
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Figure 1E, F. At 3-month follow-up the patient responded to
CRT therapy. Her EF had increased to 36%, and end-systolic
and end-diastolic left ventricular diameters had decreased to
45 and 55 mm, respectively (before the procedure: 52 and 69

Figure 1E, F. Electrocardiogram: E. Before implantation – typical LBBB (QRS width 160 ms).
F. After implantation – biventricular pacing with narrowing of QRS complexes’ width to 140 ms.

mm, respectively). The evolution of HF in our patient could
only be explained with acquired iatrogenic LBBB. Due to HF
in NYHA class III-IV with recent exacerbations, non-ischemic aetiology, female gender and LBBB with QRS complex
width>150 ms, our patient seemed to be an ideal candidate
for CRT implantation. Unexpectedly, during the surgery, we
encountered PLSVC, which has never been described before.
If the implantation had failed, the patient’s prognosis would
have been serious – the only treatment would have been
epicardial lead placement surgery. However, in this case the
surgery would have been hazardous because of the high risk
of complications due to severe heart failure and adhesions
after previous surgery.
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