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Circumaortic Left Brachiocephalic Vein:
CT Findings'
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The left brachiocephalic vein usually passes superior and anterior to the aortic arch.

In rare cases, this vein follows an anomalous course; for example, a circumaortic left

brachiocephalic vein. We present the case of a circumaortic left brachiocephalic vein

in a 53-year-old male with lung cancer. A multidetector CT showed that the two

branches of the left brachiocephalic vein circumscribed the aortic arch. The anterior

branch was above and the posterior branch was below the aortic arch. Both branches

drained into the superior vena cava.
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The brachiocephalic vein is formed by the internal
jugular vein and the subclavian vein. The left brachio-
cephalic vein (LBCV) usually passes superior and anteri-
or to the aortic arch (1). In rare cases, this vein follows
an anomalous course. This anomaly was first described
by Kerschner in 1888 (2) and a double LBCV described
by Takata in 1992 (3). The incidence of an aberrant left
brachiocephalic vein (ALBCV) with congenital heart dis-
ease is 0.15-0.98%, whereas in the general population,
the incidence of this condition has been reported to be
from 0.06 to 0.37% (4). In this report, we describe the
computed tomography (CT) findings of circumaortic
LBCV.

Case Report

A 53-year-old male presented with chest wall pain. He
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underwent chest CT scan with 5-mm section thickness-
es using a multidetector CT scanner (Aquilion 64,
Toshiba Medical Systems, Tokyo, Japan). The images
were acquired within a single breath hold after injection
of the contrast medium (Iobrix 350; injection rate, 2.2
mL/sec; volume, 100 mL).

The CT scan revealed lung cancer in the right upper
lobe. Incidentally, the CT identified an ALBCV that was
divided into two branches at the level of the aortic arch
(Fig. 1). The anterior branch was above the aortic arch
and coursed anterior to the left common carotid artery
and brachiocephalic artery, before draining into the su-
perior vena cava (SVC). The posterior branch was below
the aortic arch and coursed posterior to the ascending
aorta. Both branches drained into the SVC separately
and no other cardiovascular anomaly was noted. The
patient refused further evaluation and operation.

Discussion

The brachiocephalic veins are two large vessels at the
junction of the neck and thorax, which result from
union of the internal jugular and subclavian veins in the
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superior mediastinum. The LBCV begins behind the
sternal end of the clavicle and ends at upper half of the
manubrium sterni, and ultimately uniting with the right
brachiocephalic vein to form the SVC. The LBCV usual-
ly courses obliquely downward and to the right, passing
superior and anterior to the aortic arch and anterior to
the left subclavian, left common carotid, and brachio-
cephalic arteries (1). Rarely, this vein follows an anom-
alous course. Kerschner described the first case of an
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anomalous brachiocephalic vein beneath the aortic arch
more than 100 years ago (2). Takata reported eight cases
of LBCV in an anomalous position in 1992. Six cases
were single aberrant LBCV, and two cases were double
brachiocephalic veins (3).

In the embryonic stage (approx. 4 weeks), the pri-
mordium of the systemic veins appears as paired precar-
dinal and postcardinal veins that unite on each side to
form the common cardinal vein which opens into the

Fig. 1. A. Axial, B. coronal maximum intensity projection images show a circumaortic left brachiocephalic vein. A circumaortic left
brachiocephalic vein divides into the anterior branch (arrowhead) and posterior branch (arrow) at the level of aortic arch. Finally,
each branch drains into the superior vena cava (S). Note the lung cancer in the right upper lobe (M).

C. Anterior, D. posterior oblique coronal volume-rendered images show the anterior branch (arrowhead) and the posterior branch
(arrow) of thecircumaortic left brachiocephalic vein. The anterior branch (arrowhead) courses anterior to the left common carotid
artery and brachiocephalic artery, and then drains into the superior vena cava. The posterior branch (arrow) courses posterior to
the ascending aorta, before draining into the superior vena cava.
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Fig. 2. Non-enhancement CT scan shows that the posterior
branch (arrow) mimics an enlarged lymph node.

primitive sinus venosus. At 8 weeks, between the right
and left precardinal veins, a new transverse anatomic
channel (i.e. the upper transverse capillary plexus), de-
velops and forms the LBCV. The portion above the
anastomosis and the LBCV of the right precardinal vein
become the right brachiocephalic vein. The distal por-
tion of the right precardinal vein and the right common
cardinal vein become the SVC. Subsequently, the sub-
cardinal vein atrophies are replaced by the supracardi-
nal vein. At term, the right azygos represents the site of
the right postcardinal vein, and the azygos vein orifice
marks the junction of the precardinal vein and common
cardinal venous components of the SVC (4-7). The exact
cause of ALBCV is unknown. Normal precardinal anas-
tomosis develops ventrally to the arterial structures.
But, ALBCV is thought to result from the precardinal
anastomosis being situated posterior to the truncus arte-
riosus, and the double LBCV is the consequence of both
ventral and dorsal precardinal anastomosis (8).

Takada et al. (3) reported four major patterns of AL-
BCV. The report only described various types of single
brachiocephalic veins: a, ALBCV crossing the midline
above aortic arch and behind its major cephalic branch;
b, ALBCV crossing the midline beneath the aortic arch,
above the pulmonary artery, and in front of the patent
ductal arteriosus; a + b, hybrid patterns of a and b, c, AL-
BCV crossing the midline beneath the aortic arch, above
the pulmonary artery, and behind the patent ductal arte-
riosus; d, ALBCV crossing the midline below the pul-
monary arterial trunk. However, there are only a few
reports of double LBCV (3, 9). Yigit et al. (9) reported a
case of double ALBCV. In this anomaly, the anterior
branch was above the aortic arch and behind the trun-

cus brachiocephalicus, and finally drained into the supe-
rior vena cava. The posterior branch coursed posterior
to the trachea and esophagus, and joined with the azy-
gos vein before draining into the SVC. Takada et al. (3)
reported cases of double ALBCVs, in which the posteri-
or branch courses inferior to the aortic arch, behind the
ascending arch and anterior to the trachea, and finally
draining into the SVC without joining with the azygos
vein. We believe that the circumaortic type is different
from the case reported by Yigit et al. (i.e. retrotracheal).

ALBCV causes no subjective symptoms and the diag-
nosis is incidental in most cases. Although an ALBCV by
itself seems to be of no functional importance, we as-
sessed its importance in terms of associated conditions
and its possible relevance to subsequent operations.

The most frequent cardiac defects associated with AL-
BCV were tetralogy of Fallot and a ventricular septal de-
fect with pulmonary atresia (10). This anomaly is also
important when performing central venous catheters or
cardiac surgeries. This may cause difficulties in intro-
ducing left-sided central lines unless they know the
anatomy. Surgeons may not identify the anomalous
course if they are not informed beforehand, which can
significantly alter their surgical approach.

Moreover, recognition of this aberrant variation of the
LBCV is of clinical importance to the radiologist, since a
retro-aortic or subaortic segment of the ALBCV may
mimic an enlarged lymph node and could be misinter-
preted as an enlarged lymph node on non-contrast CT
scans (9) (Fig. 2). Contrast-enhanced CT scans help in
distinguishing aberrant vessels and lymph nodes. In this
report, we describe the radiologic findings of a cir-
cumaortic ALBCV. It is important for radiologists to be
familiar with the CT appearance of these ALBCVs.
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