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Abstract

Resumo

Anomalous sub aortic left brachiocephalic vein: a case
report™

Veia braquiocefédlica esquerda subadrtica andmala: relato de caso

Vetri Sudar Jayaprakasam', Santosh Gurudev', Klaus Irion?, Ali Nawaz Khan®, Andrew R. Pettit*

The left brachiocephalic vein occasionally follows an aberrant course. It is usually associated with congenital
cardiac anomaly. We present a case of anomalous left brachiocephalic vein which followed a sub aortic course,
with no cardiac abnormality. Multi detector computed tomography is very useful in accurate diagnosis of
this condition and prevents any further investigation in cases of isolated abnormalities.
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A veia braquiocefalica esquerda, ocasionalmente, segue curso aberrante. Esta variacdo freqiientemente esta
associada com anomalias congénitas do coracdo. Neste trabalho é apresentado um caso de veia braquioce-
falica esquerda anomala, com trajeto subadrtico, sem anormalidade cardiaca. A tomografia computadorizada
com multidetectores é muito util no correto diagnéstico dessa condicdo e permite a conclusédo diagnéstica,
sem quaisquer outras investigacées.

Unitermos: Veia braquiocefélica esquerda andmala; Massa mediastinal; Tomografia computadorizada; Térax.
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INTRODUCTION

The anatomy of the great vesselsin the
mediastinum is complex and therefore
prone for anomalies. These are usually
associated with congenital heart disease.
Aberrant right subclavian artery associated
with aleft aortic arch is the most common
vascular anomaly in the mediastinum®.
Persistent left superior vena cava is the
commonest venous anomaly with an inci-
dence of approximately 0.3%inthegenera
population and 3-5% in congenital heart
disease patients®. An anomaly of the
brachiocephalic veinis rare and is usually
associated with cardiac anomalies seen in
approximately 0.2% to 1% of congenital
heart anomalies®. |solated anomaly of the
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left brachiocephalic vein (LBCV) is even
rarer. With theadvent of non-invasivetech-
nologies like multi detector computed
tomography (MDCT) and magnetic reso-
nance (MRI), there is now an increase in
diagnosis of these anomalies. These are
usually asymptomatic and the importance
of diagnosing this condition is mainly to
understand the anatomy during vascular
access and mediastinal surgeries. In pa-
tients with no other cardiac abnormality,
this anomaly may be found incidentally
whilst investigation of other causes.

The purpose of this work was to de-
scribe this rare case of an anomalous |eft

Figure 1. Chest radiograph
showing mild mediastinal

brachiocephalicvein (ALBCV) inapatient
with no other cardiac abnormality, investi-
gated withaMDCT with threedimensiona
reconstructions (3D).

CASE REPORT

A 34 year old male patient with a his-
tory of heavy smoking wasinvestigated for
lymphocytosis.

Aninitia chest X-ray (Figure 1) showed
mild mediastinal widening which raised the
suspicion of an anterior mediastinal mass.
A computed tomography (CT) scan of the
chest was performed for further evaluation

widening (arrow).
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(DA) lies behind.

Figure 2. CT images of the anomalous left brachiocephalic vein show-
ing sub aortic position. A: Axial view. B: Sagittal view. C: Coronal view.
The ascending aorta (AA) is in front of the left brachiocephalic vein
(LBCV). The left pulmonary artery (PA) is below the LBCV that is cross-
ing from the left to the right to merge with the right brachiocephalic
vein (RBCV) to form the superior vena cava (SVC). The descending aorta

of the widened mediastinum in this patient
with lymphocytosis. The CT revealed an
ALBCV (Figure 2). The LBCV followed
an obliquely downward course behind the
ascending aorta and joined the right
brachiocephalic vein forming the superior
venacava (Figure 3). The right brachioce-
phalic and the superior vena cava had nor-
mal anatomy. No other cardiac anomaly
wasfoundin thispatient. No further inves-
tigations or treatment were carried out for
the ALBCV.

DISCUSSION

The LBCV is one of the major venous
structures within the mediastinum. It is
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formed by the union of left subclavian and
left internal jugular vein just behind the
sternal end of left clavicle. It runs down-
ward and to the right side behind the up-
per part of manubrium sterni, anterior to the
three branches of the arch of aorta and
terminates just behind the first right costal
cartilage by uniting with the right brachio-
cephalic vein, forming the superior vena
cava®.

The normal anatomy and the course of
themajor veinswithin the mediastinum are
very much dependent on itsembryological
development. Under the normal circum-
stances of fetal development, there are
paired anterior cardina veinsthat drain the
upper body and the extremity. Around

eighth week of the embryonic develop-
ment, transverse channel forms between
the right and left anterior cardina veins
which later develops into the left brachio-
cephalic vein. It is postulated that instead
of asingle transverse channel, thereisfor-
mation of venous plexus between the an-
terior cardinal veins which communicate
with each other in cephalo caudal as well
asventral dorsal directions. The surround-
ing arterial systemsare devel oped between
the fourth and seventh week of embryonic
life. Normal devel opment and enlargement
of the aortic arch and the pulmonary arter-
ies exert pressure on the surrounding infe-
rior dorsal venous plexus which regresses
and the blood is directed to the superior
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Figure 3. Volume rendering processing of the CT data was used to create the 3D images demonstrating the anomalous course of the LBCV. A: Oblique sagittal
view after removing the left chest wall. B: Coronal view after removing the anterior thoracic wall. Ascending aorta (AA), arch of aorta (AOA) descending aorta
(DA), left brachiocephalic vein (LBCV), pulmonary artery (PA), right brachiocephalic vein (RBCV), superior vena cava (SVC).

ventral portion. The proximal part of the
left cardinal vein disappears completely.
Thedistal portion contributesto theforma-
tion of left superior intercostal vein. The
proximal part of the right anterior cardinal
vein forms the superior vena cava®.

In contrast, when there are anomalies of
the development of arch (e.g., right sided
arch) or the pulmonary arteries (atresia or
stenosis) this can cause sparing of the in-
ferior dorsal portion of the venous plexus
and regression of superior ventral portion.
This leads to the development of anoma-
lous course of the brachiocephalic vein.
However the exact mechanism, cause or
correlation between these anomalies has
not yet been established®.

There are at least four major patterns of
anomalous course of LBCV described by
Takadaetal.®. Most of theseanomaliesare
associated with right sided arch. The LBCV
can cross the midline above the aortic arch
in between the cephalic vessels. It can cross
the midline beneath the aortic arch, above
the pulmonary artery, as in our patient.
Both these can be combined in one patient.
The fourth pattern is where the LBCV is
beneath the aortic arch, above the pulmo-
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nary vein and behind the patent ductus
arteriosus.

From the radiology point of view, diag-
nosisof anALBCV ismainly to avoid mis-
interpretation of this structure. On an
unenhanced CT scan, it can be interpreted
as enlarged lymph node® or a central pul-
monary artery. The descending portion of
the ALBCV can be interpreted as persist-
ent left superior venacava. In the presence
of the other cardiac anomalies, the diagno-
siscan becomedifficult. However with the
availability of MDCT, the vascular channel
can be traced from its origin to the termi-
nation and correctly identified.

From clinical point of view, knowledge
of thisanomaly isimportant when perform-
ing central venous catheters or cardiac sur-
geries. For anaesthetist this may cause dif-
ficulties in introducing left sided central
lines unless they know the anatomy. Sur-
geons, if not informed already, may not
identify the anomalous course which can
significantly alter their surgical approach®

The ALBCV in itself is asymptomatic
and isnot significant unless associated with
other cardiac anomalies. This case report
demonstrates the usefulness of MDCT in

demonstrating detailed anatomy of this
anomaly and preventsfurther investigation
in asymptomatic cases with no other car-
diovascular anomaly.
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