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Persistent Left Superior Vena
Cava: A Rare Case with
Clinical Significance
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ABSTRACT

Persistent Left Superior Vena Cava (PLSVC) is a rare congenital vascular anomaly (incidence of 0.3-0.5% of the general population) which
being mostly asymptomatic in its presentation, is usually detected incidentally. There are many practical clinical implications associated
with it including arrhythmias. We report a rare case of PLSVC with absent Right Superior Vena Cava (RSVC) (isolated PLSVC), in a 55-
year-old lady who had complete heart block followed by sepsis and was diagnosed to have this condition during the permanent cardiac
pacemaker implantation and central venous catheter insertion showing an abnormal path of the catheter/pacing leads. The authors also

give an insight into its clinical relevance.
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CASE REPORT

A 55-year-old Indian lady presented to the emergency department
with a history of fever and breathing difficulty for the last four
days. She had a recent history of admission (four days prior) in
a local hospital for recurrent syncope attacks, breathing difficulty,
chest heaviness and giddiness and on evaluation was found to
have complete heart block on electrocardiogram (ECG) for which
permanent dual chamber cardiac pacemaker was implanted
through the right subclavian vein. Her chest radiograph (A-P view)
done at the local hospital show bilateral chest infiltrates and also
the pacemaker leads were seen on the left side of the chest [Table/
Fig-1]. Her Computed Tomography (CT) angiogram of the chest
done at the local hospital also showed the same with evidence
of persistent left Superior Vena Cava (SVC) with absent right SVC
[Table/Fig-2a] and cardiac pacing wires seen crossing over to the
left hemithorax [Table/Fig-2b]. Her medical history included type 2
diabetes mellitus and hypertension for which she was on regular
medicines for past 4 years. She was admitted to the Intensive
Care Unit (ICU) for the management of the sepsis due to clinical
evidence of pneumonia. On examination, she was drowsy but
arousable, moving all limbs, following simple commands with no
nuchal rigidity and both pupils equal in size and reacting to light.
Her blood pressure was150/80mmHg, pulse 120/minute, random
blood sugar 300mg%, no pedal oedema, normal jugular venous
pulse, chest-bilaterally clear, heart sounds normal. Her liver
function tests, renal function test was normal with leukocytosis.
Her echocardiogram showed pacing leads in the right atrium and
ventricle with a dilated coronary sinus and left ventricle ejection

fraction of 45%. A Central Venous Pressure (CVP) line was
inserted in the left Internal Jugular Vein (IJV) for fluid management
and monitoring required in a case of severe sepsis. Post CVP
line insertion chest radiograph (A-P view) showed abnormal
positioning of the central catheter on the left side of the thorax
[Table/Fig-3]. The patient was started on intravenous antibiotics,
fluids and supportive care. The patient showed initial recovery, but
remained critical due to the development of sepsis induced multi-
organ dysfunction and her relatives decided to get her discharged
against medical advice for further treatment in her home town. A
written and informed consent was obtained for using the clinical
images and the details of the case.

DISCUSSION

Persistent Left Superior Vena Cava (PLSVC) is a thoracic vascular
anomaly, usually diagnosed incidentally while performing imaging
for unrelated invasive or non-invasive procedures. However,
although rare, it is considered the most common congenital
anomaly of the thoracic venous system with a prevalence of 0.3%
t0 0.5% in the general population and 10% of those with congenital
heart disease [1-3]. The authors present a rare case of isolated
PLSVC with absent right SVC, with its relevant implications.

PLSVC occurs due to the failure of the left superior cardinal vein
to regress/obliterate to form the ‘ligament of Marshall’ during the
early weeks of embryologic development, resulting in a persistent
left-sided venous vasculature which, via the coronary sinus, drains
into the right atrium [1-3]. This causes the dilatation of coronary
sinus due to the increased venous return [1,2]. In 82-90% of

[Table/Fig-1]: Chest radiograph (A-P view) showing cardiac pacemaker leads (arrow) on the left side of the thorax. [Table/Fig-2]: Coronal section of CT angiogram chest: -
A: Left superior vena cava draining into right atrium. B: Cardiac pace maker leads in right subclavian vein seen crossing the mid line and entering into left superior vena cava.
[Table/Fig-3]: Chest radiograph (A-P view) showing abnormal path of left [JV central catheter (arrow) in the left hemi thorax.
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the PLSVC cases superior vena cava is bilateral (both right and
left) and the concomitant agenesis of the right-sided SVC is rare
(known as isolated PLSVC) [1,4]. In 90% of individuals, the PLSVC
drains into the right atrium via the coronary sinus and causes
no haemodynamic consequence [1-4]. In the remaining cases,
it may drain into the left atrium resulting in a right to left sided
shunt, or into the inferior vena cava or hepatic vein [1-4]. PLSVC
is usually asymptomatic and haemodynamically of no significance,
but may be associated with disturbances of cardiac rhythm. The
diagnosis is usually incidental during cardiovascular imaging (echo
cardiogram showing dilated coronary sinus), cardiac pacemaker
implantation or chest imaging after placement of a central venous
catheter [1,2,4-8].

Clinical and practical relevance of PLSVC: In about 40% of the
patients with PLSVC, congenital cardiac anomalies are associated
and they are more commonly seen in cases with concomitant
absence of right SVC (isolated PLSVC) [1,4]. These anomalies
include atrial septal defect, bicuspid aortic valve, coarctation of
the aorta, coronary sinus ostial atresia, and cor triatriatum [4-9].

The presence of PLSVC has been found to be associated with
the abnormal electrophysiological functioning of the heart due to
the anatomical and architectural abnormalities of the sinus node
and the conduction tissues (due to dilation of coronary sinus)
[4-10]. This can result in both tachyarrhythmias (supraventricular
tachycardias, atrial fibrillation syndrome) and bradyarrhythmias
(due to atrioventricular conduction blocks) [4,5,9,10]. PLSVC
can also complicate invasive procedures like the placement of
permanent pacemaker or implantable cardioverter defibrillator
(ICD), CVP catheter or haemodialysis catheter placement (where
the catheter follows an unusual course on the chest radiographs)
and surgical procedures like cardiopulmonary bypass surgery or
heart transplantation [4,5,9,10]. PLSVC draining into the left atrium
may result in incidences of cerebral abscess and thromboembolic
events [3].
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CONCLUSION

Critical care physicians and cardiologists should be aware of
this anomaly of PLSVC, which though rare, is clinically relevant
due to its association with congenital heart disease and cardiac
electrophysiological conduction abnormalities. It should be
considered whenever a catheter or guide wire inserted in the upper
major venous system takes an unusual left-sided downward path or
if there is presence of dilated coronary sinus on echocardiogram.
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