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ABSTRACT

The left superior vena cava (LSVC) is the most frequent abnormality in the general
population and upto 12.9% of patients with the systemic venous return, with the
frequency of 0.1%-0.5% in the
results from the failure of the involution of the left anterior cardinal vein. Right SVC and
LSVC coexist together in 80%-90% of cases. LSVC usually drains into a delicate

congenital heart disease. The persistence of LSVC

coronary sinus, but it can also drains into less frequently into the left atrium and thus
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responsible for the right to left shunt or even left to right shunt with important clinical
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Introduction

The first description of left superior vena cava (LSVC)
was reported by LE CAT in 1738.LSVC is not a rare
congenital abnormality of the systemic venous returns that can
have various presentations and can be isolated or associated
with congenital heart disease. The persistence of the LSVC
results from the failure of involution of the left anterior
cardinal vein (CV).In the past, this anomaly was usually
detected incidentally during cardiac surgery or autopsy (CHA
And KHOURY 1972) . In many cases, LSVC has no
consequence, but this variant is important to know in case of
pacemaker insertion, central venous catheter positioning or
cardiac surgery. LSVC is usually draining into the dilated
coronary sinus (CS), but it can also drain less frequent into the
left atrium and being responsible for the right to left shunt or
even left to right shunt with important medical implications
(Mustafa yurtdas, Musa sahin,). The right cardinal vein also
forms a superior vena cava (SVC) on the right side and failure
in the formation of left brachiocephalic vein (Thierry
Couvreur MD and Beniot Ghaye MD). Left superior vana
cava is a rare anomaly. They also have some clinical
importance. Moreover, left superior vena cava is surgically
important in the presence of congenital heart disease. They are
due to the variations in the development of embryonic venous
system. The superior vena cava duplication is a rare anomaly
with a rate in the general population of 0.3%.The majority of
the cases are asymptomatic and diagnosed incidentally by
imaging alone for another lesson. Angiogram was done to
show a good sized cephalic vein which is wide open and mild
to moderate stenosis at subclavian area. When this condition
exists, the caliber of right vessel is normal, but it may be
smaller than unusual due to the low or reduced blood volume
[1-3].
The most frequent double vena cava presents with a normal
right superior vena cava anatomy and the left superior vena
cava enters into the coronary sinus and subsequently draining

© 2016 Elixir All rights reserved.

into the right atrium. Sometimes, there may be transverse
anastomosis between the paired cavas [4]. In absence of these,
the right and left half of head and the upper trunk drains back
to the heart independently. The coronary sinus is large which
approaches the caliber of the cava that enters it. When an
anastomosis does exist between the two cavas, it may be
oriented inferiorly towards the left or directed transversely. In
some cases, additional cross communication exists in the form
of irregular branching veins; small slender, plexiform
arrangement represents the persistent vessels that normally
form the left innominate vein [5].

Incidence

The incidence of left superior vena cava in general
population is 0.3-0.5% and ~5% in those with congenital heart
disease, it is only seen in isolation in 10%/ of the cases since
the vast majority is accompanied by a normal right superior
vena cava which is termed as SVC duplication. Congenital
heart disease is present in 4.4% of the patients with CHD.
Ontogenesis of normal development of superior vena cava
(Fig-2):

In the fifth week development of the venous system in the
embryo, three pairs of major veins can be distinguished. They
are:_The vitalize veins, carries blood from yolk sac to the sinus
venosus. The umbilical wveins, which originates in the
chorionic villi, carrying oxygenated blood to the embryo. The
cardinal veins, drains the body of the embryo proper [8-19].
Cardinal veins

The formation of vena cava system is characterized by the
appearance of anastomoses between the left and right in such a
manner that blood from the right side is channeled to the right
side. The anastomosis between the cardinal vein leads to the
development of the left brachiocephalic vein. The most blood
the left side of the head and the left upper extremity is then
channeled to the right side of the head. The terminal portion of
the left posterior cardinal vein, that enters into the left
brachiocephalic veins retained as a small vessel, the left
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superior intercostal vein. This vessel receives blood from
second and brachiocephalic veins retained as a small vessel,
the left superior intercostal vein. This vessel receives blood
from second and third intercostal spaces. The superior vena
cava is formed by the right common cardinal vein and
proximal portion of the right anterior cardinal vein.(Mary
G.Cormier,Joseph.W Yedlicka)

The anastomosis between the sub cardinal veins forms the
left renal vein. The left sub cardinal vein disappears and the
distal portion remains as gonadal vein. Then the right sub
cranial vein becomes the main drainage channel that develops
into the renal development of inferior vena cava(Richard
J.Gray,Rogelio Moncada). The anastomosis between the
sarcocardinal vein forms left common iliac vein. When the
renal segment of the inferior vena cava connects with the
hepatic system, the inferior vena cava is complete [20]The
fourth to eleventh intercostal veins empty into the right
supracardinal vein from the azygous vein, with the portion of
the posterior cardinal vein forms the azygous vein. On the left
fourth and seventh intercostal veins enters into the left
supracardinal vein, then it is known as the homozygous vein,
that empties into the azygous vein [21].
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Fig 1: Schematic representation of normal development of
Right superior Vena cava.
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Ontogenesis for the abnormal left superior vena cava
During the development of right atrium, the sinu atrial
differentiates the sinus venosus and atrial chamber. The right
and the left cardiac veins drains the cardiac region into the
respective ducts of cuvier ,that drains into the sinus venosus.it
eventually absorbed into the structure of the right atrium with
the bridging between the anterior cardinal veins which forms
the left innominate vein. the right duct of cuvier and the right
cardinal vein from the superior vena cava ,whereas the left
cardinal vein typically obliterates. If the occlusion of the left
cardinal vein fails to occur then that vessel persists as the
“LEFT SVC” which drains into the CS through the vein of
marshal.(R.B.Irwin, M.Greaves and M.Schmitt) (Fig-2).
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Fig 2: Schematic representation of abnormal development
of Left superior Vena cava.
Discussion

Left superior vena cava is a congenital venous anomaly
that occurs in 0.5% of general population, 0.3% of the healthy
population and 4.3% of the patients with congenital heart
diseases. In 82% of the patients with LSVC, the right superior
vena cava is also present. Persistence of LSVC with the absent
right superior vena cava usually occurs only 0.09-0.13% of the
patients with congenital heart disease. [22]

This anomaly is frequently associated with situs inversus.
Left SVC with other anomalies and structures in the left
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atrioventricular groove may be overlooked if they are not
carefully and approximately evolved. [23]

The persistent of the left cardinal vein results in the
LSVC. This by itself does not produce any physiological
derangements but it is associated with other congenital heart
diseases such as septal defects, situs inversus, tetralogy of
Fallot’s etc...Left SVC drains into the right atrium via the
coronary sinus venosus or coronary sinus and is asymptomatic
[24]. They are considered to be anomaly of coronary sinus.
8% of LSVC drain into left atrium and causes right to left
shunt and may present with unexplained cyanosis and
clubbing. It is a problem to keep blood out of the field during
cardio pulmonary by-pass and thus the left SVC may need to
be ligated or separately canulated to avoid its venous return
causing distension of right heart. Also it is a contra indication
to retrograde cardio plegia. Other problems may include
arrhythmia cardiac arrest and coronary sinus thrombosis [25].
It can cause difficult left sided central insertion of pulmonary
artery catheter or pacing wire attributable to orientation. The
clinical signs include Jugular venous distension on the left
side, abnormal left Jugular venous wave form due to direct
transmission of left atrial contraction, atrial pressure and non-
atrial blood gas analysis.[26]

Conventional chest x-ray usually display widening of
aortic shadow, paramedian bulge alone left heart border and
crescentic vascular shadow projecting from left upper border
of aortic arch to the middle 3rd of the clavicle. [27]

Other diagnostic tools are multi slice CT scan or dual
source  CT-scan transthoracic-echo-cardiography  and
venography with fluoroscopy. Safest diagnostic option in
transthoracic echocardiography with an agitated saline micro
bubble contrast media which has the advantages of being non-
invasive, without radiation effect and causing haemodynamic
instability in a sick person compared with contrast imaging
[28]. It also demonstrates draining of contrast into the
coronary sinus. It is likely to be associated with heterotrophy
discordance or malposition of thoraco abdominal organs and
vessels, complex congenital heart anomalies and extra cardiac
defects or defect involving mid-line structures.[29] It could be
associated with interruption of inferior vena-cava and splenic
anomalies. It can present like left sided Para-cardiac mass due
to dilated coronary sinus. The diagnosis is usually confirmed
on multi-slice row detected CT scans [30].

Conclusion

Anomalies of superior vena cava are frequently found as
incidental findings on cross sectional imaging and are
occasionally associated with important clinical sequalae and
echocardiography [31]. Cardiac imaging specialists should be
aware of their imaging features and associations to
differentiate the persistent left superior vena cava from the
partial anomalous pulmonary venous drainage of the left upper
lobe. If the latter is present and the right heart dilation or strain
is evident. Additionally right sided wvenous drainage
abnormalities should be actively searched for and excluded. A
rare variant of LSVC with an intra-atrial course has been
identified and that may become increasingly reported as a use
of advanced cardiac imaging techniques becomes more
widespread. .(R.B.lrwin, M.Greaves and M.Schmitt) The
majority of the cases are incidentally diagnosed on imaging
for other reasons, which alerts the physician of other
congenital abnormalities that need further work up
[31].However these venous abnormalities should be
recognized, as they have significant clinical implications,
especially during central venous catheter placement,
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radiofrequency ablation, pacemaker insertion or coronary
artery bypass graft.

However, continued documentation of such anomalies is
clinically important, and it remains to be important in medical
field [32].
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