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Persistence of left superior vena cava and focal right atrial
tachycardia: Challenges and interventional treatment
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Autofi popisuji pfipad pacienta s perzistujici levostrannou horni dutou zilou a fokalni tachykardii pravé siné
vychézejici z oblasti pravé horni duté zily a terminalni kristy. Pro prvotni podezfeni na anatomickou anomalii
nasledovalo stanoveni diagndézy a intervencni Iécba arytmie. Autofi rovnéz diskutuji o moznych problémech
a Uloze anomélii hrudnich zil pfispivajicich ve vzniku poruch srde¢niho rytmu.
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We describe the case of a patient with persistence of left superior vena cava and right atrial tachycardia ori-
ginating between right superior vena cava and crista terminalis. We present the initial suspect of anatomical
anomaly, the diagnosis and the interventional treatment of the arrhythmia. Potential challenges and the

Radiofrequency ablation

role of anomalous thoracic veins in promoting rhythm disturbances are also discussed.

Introduction

The role of pulmonary veins in initiating arrhythmias was
widely described [1]; a similar role was also described for
superior vena cava, coronary sinus, Marshall vein, inferior
vena cava and even for anomalous veins such as persistent
left superior vena cava [2-7].

Clinical history

A 58-year-old man with history of previous mitral valvu-
loplasty (posterior annuloplasty with Sorin hemi-ring and

posterior leaflet quadrangular reception 10 years before)
and two previous episodes of persistent atrial fibrillati-
on (treated with electrical cardioversion in the last year)
underwent evaluation for relapsing palpitation. 12-lead
ECG showed a regular atrial tachycardia with 5 : 1 atrio-
ventricular conduction, with P-wave morphology and -P
interval suggesting clockwise right atrial flutter (Fig. 1).
A previous echocardiogram showed mild mitral regurgita-
tion, normal left ventricular function and a marked enlar-
gement of the coronary sinus (CS). In the suspect of thora-
cic veins anomaly, a cardiac magnetic resonance (MRI) was
performed, demonstrating the persistence of left superior
vena cava (LSVC) with associated “normal” right superior
branch (Fig. 2A).
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Fig. 1 - Basal ECG. A regular atrial tachycardia with stable cycle length (approx. 270 ms), superior “f” wave axis and 5 : 1

atrioventricular conduction was documented.

Electrophysiologic evaluation

We performed an electroanatomical mapping of the ar-
rhythmia using Ensite NavX technology (St. Jude Medical
Inc) with Fusion algorithm (map merged with cardiac MRI).
A left subclavian vein approach allowed the stable place-
ment of a hexapolar deflectable mapping catheter in the
CS, recording a right-side originating atrial arrhythmia. The
catheter was advanced through the LSVC to the CS, with the
tip facing the CS ostium and the proximal dipolo in the CS
distal part (Fig. 2B). A slight bend of the deflectable tip allo-
wed sufficient stability to use this catheter as the geometric
reference for the electroanatomical mapping system.

The recording from a circular mapping catheter placed
in the right atrium excluded an isthmus-dependent flutter,
suggesting a focal arrhythmia originating from the crista
terminalis (Fig. 3), with eccentric excitation from high ri-
ght atrium propagating toward septum and lateral atrial
wall. The electroanatomical mapping with a quadripolar
4mm irrigated ablation catheter confirmed the presence
of earliest electrical activation from a focus at the junction
between right superior vena cava and crista terminalis. Ra-
diofrequency erogation at this site interrupted the arrhy-
thmia, obtaining stable sinus rhythm (Fig. 4).

Discussion

Persistent LSVC is the most common congenital anoma-
ly of thoracic veins (0,3-0,5 % of general population
and 3-5 % of congenital heart disease patients) [8-11].

During normal fetal life, cardinal veins coming from
the upper district of the body merge into the sinus ve-
nosus; the left cardinal vein then disappears, leaving
the vestigial Marshall ligament and the coronary sinus.
If the left system persists, then a LSVC is observed; LSVC
drains in the right atrium through the coronary sinus in
90% of the cases, in the other 10% LSVC joins directly
the right atrium or the pulmonary veins [12]. LSVC is
usually an occasional finding, especially during place-
ment of pacemakers/defibrillator leads or central ve-
nous catheters or during thoracic open surgery [13-15];
it can also be suspected on the basis of thoracic radio-
gram or echocardiography [16,17]. The diagnosis can
be confirmed using contrast echocardiography [18].
Thoracic CT scans or MRI can obviously better define
anatomy and are recommended before proceeding to
intervention [19].

The demonstration of LSVC deserves attention in per-
forming arrhythmia ablation, especially for localizing
the starting point of the arrhythmic circuit and for pla-
cement of the catheters and lesion sets: in our case, the
major challenge was to achieve a stable position for the
CS mapping catheter, used as reference for the electro-
anatomical mapping system; we obtained the goal using
a steerable catheter, slightly flexed in the vein. LSVC was
an “innocent bystander” for the arrhythmia demonstra-
ted in our patient, but this is not always the case [6,7],
frequently it has an active role in promoting reentrant
circuit, or contains automatic focal activity that can trig-
ger arrhythmias, and the electrophysiologist should pay
attention to search for these findings when the anatomi-
cal anomaly is suspected.
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Fig. 2 - (A) MRI clarified the anatomy: a left persistent superior vena cava was documented (marked with *, artefactually interrupted due
to scale). DICOM data were then merged with Ensite NavX maps. Left anterior oblique view on the left, right anterior oblique view on the
right. (B) The placement of the CS catheter is showed. We advanced the catheter through the left superior vena cava (red dotted line), pla-
cing the tip at the ostium of the coronary sinus and the proximal dipolo into the CS distal part. Bending the deflectable part of the catheter
was needed to obtain adequate mechanical stability inside the markedly enlarged CS. Ao - aorta; LV - left ventricle; PA — pulmonary artery;
RV - right ventricle.
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Fig. 3 - A tachycardia originating from the upper part of the right atrium was documented with a 20-polar catheter and
coronary sinus activation. The earliest potential is on 17-18 (facing the roof-high lateral wall of the right atrium); the
activation then proceeds to both 19-20 (medial roof of right atrium) and 15-16 (lateral wall of right atrium). One-two
(lower lateral wall-floor of right atrium) comes slightly later than CS signals. This activation is not compatible with
a common typical atrial flutter (isthmus-dependent macroreentry).
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Fig. 4 - Interruption of the arrhythmia with radiofrequency ablation at the junction between right superior vena cava
and right atrial roof
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