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Introduction 

The left brachiocephalic vein (LBCV), also known as the 
left innominate vein, is formed by the confluence of the left 
subclavian vein and the left internal jugular vein. It is longer 
than the right brachiocephalic vein and travels anterior to 
the left common carotid artery and the brachiocephalic 
trunk and posterior to the right first sternoclavicular joint. 
It joins with the right brachiocephalic vein to form the 
superior vena cava, which carries blood from the head and 
neck to the right atrium. Anomalous LBCV is rare and 
often associated with congenital heart disease and aortic 

arch anomalies. Here, we report an isolated retrotracheal 
LBCV variant identified during the fetal period. We 
present the following article in accordance with the CARE 
reporting checklist (available at https://dx.doi.org/10.21037/
tp-21-230).

Case presentation

A 20-year-old G1P0 woman presented. She was previously 
healthy and denied any history of tuberculosis, diabetes 
mellitus, hypertension, or cardiovascular disease. In her first 
trimester, she regularly took folic acid supplements and had 
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no vaginal bleeding, and screening for Down’s syndrome 
screening showed a low risk. Ultrasound examination in 
the first trimester also showed no abnormality. During the 
echocardiography performed on gestational week 22+6, 
the 4-chamber view showed the following findings: the 
cardiothoracic ratio was approximately 0.34 (area ratio); the 
apex of the heart pointed to the left of the chest; ventricular 
dextro-loop was present; the left and right cardiac 
chambers were basically symmetrical; the atrioventricular 
connections were concordant; the opening and closing of 
the mitral and tricuspid valves were visible; a crisscross 
structure was found, with the valve of the foramen ovale 
in the interatrial septum drifted from the right to the left 
atrium. The right ventricular outflow tract (RVOT) view 
[or three-vessel view (3VV)] showed that the aorta and 
pulmonary artery were crossed at their roots, with normal 
diameters; also, the opening and closing of the aortic and 
pulmonary valves were visible. The 3VV revealed normal 
diameters of the aortic arch and ductus arteriosus. A 
vascular structure was observed at the left of the pulmonary 
artery. Tracing upwards along its long axis showed that the 
left subclavian vein joined the left internal jugular vein to 
form the LBCV (Figure 1), and tracing downwards revealed 
that the vessel traveled to the right and lower side, where 
it merged into the superior vena cava via the azygos vein 
behind the aortic arch (Figures 2-5). The superior vena 
cava and inferior vena cava connected to the right atrium 
Ultrasound suggested the structure was a retrotracheal 
LBCV. The pregnancy was continued, and the diagnosis 
was confirmed after birth. As of writing, the infant is  
10 months old, and there is no significant discomfort or 
other symptoms. In this case, all procedures performed in 
studies involving human participants were in accordance 
with the ethical standards of the institutional and/or 
national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this study 
and any accompanying images.

Discussion

There are 4 major LBCV variants: (I) alterations of the 
anatomical sites [e.g., the coronary sinus (1) and left 
atrium (2)] into which blood from the LBCV converges; 
(II) abnormal LBCV courses [e.g., inferior or posterior 
aortic arch course (3-5), intrathymic course (6), and 

Figure 1 The oblique coronal view shows the LBCV to be formed 
by the confluence of the LSV and LIJV, traveling to the AV 
posterior to the trachea. LBCV, left brachiocephalic vein; LSV, left 
subclavian vein; LIJV, left internal jugular vein; AV, azygos vein.

Figure 2 The 3-vessel view shows the LBCV merging into 
the SVC via the AV posterior to the trachea. LBCV, left 
brachiocephalic vein; SVC, superior vena cava; AV, azygos vein.

Figure 3 The oblique coronal view shows the LBCV traveling to 
the AV posterior to the DAO. LBCV, left brachiocephalic vein; AV, 
azygos vein; DAO, descending aorta. 
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retrotracheal or retroesophageal course (7,8)]; (III) 
duplication of the LBCV (9,10); and (IV) shunts between 
the LBCV and communicating branch of the other vein 
(e.g., the pulmonary vein) (11).

First reported by Yigit et al. (7), retroesophageal or 
retrotracheal LBCV is extremely rare. The incidence is 
unknown and only a few cases have been reported so far. 
According to literature, this LBCV variant travels posterior 
to the trachea or esophagus and then merges into the 
superior vena cava via the arch of the azygos vein. When 
the embryo is 3–4 mm long, 3 pairs of venous inputs (the 
vitelline vein, umbilical vein, and common cardinal vein) 
appear from the caudal side of the venous sinus. The 

common cardinal vein is rapidly divided into the anterior 
and posterior cardinal veins. The anterior cardinal vein 
extends along the cephalic side of the anterior intestine on 
both sides to drain blood from the head veins. At about 
the eighth gestational week, an anastomosing branch of 
the thymus-thyroid vein network arises between the right 
and left anterior cardinal veins and later develops into the 
LBCV. The portion of the right anterior cardinal vein 
located between the subclavian vein and the LBCV develops 
into the right brachiocephalic vein, while its caudal portion 
and the right common cardinal vein develop into the 
superior vena cava. The specific mechanism is unknown, 
If the anastomosing branch of the thymus-thyroid vein 
network is not formed, the LBCV may merge into the 
azygous vein or hemiazygos vein before merging into the 
superior vena cava (7); a retroesophageal or retrotracheal 
course may develop.

In recent years, the increasingly optimized resolution 
of obstetric ultrasound equipment has enabled he clear 
visualization of the vascular courses in the neck of fetuses. 
When the LBCV was routinely scanned by ultrasound, 
through the cross-sectional view of the bilateral subclavian 
arteries typically, the normal fetus can show that a straight 
course of the LBCV from the left neck to the right superior 
vena cava. During the dynamic ultrasound scanning of left 
cervical and thoracic areas, the normal fetus can show that 
the left subclavian vein and the left internal jugular vein 
converging to form he LBCV, which travels downwards to 
the right side and forms the superior vena cava together 
with the right brachiocephalic vein above the aortic arch. 
In our current case, the 3VV of the fetus showed an 
abnormal vessel visible on the left side of the pulmonary 
artery. Pulsed-wave Doppler ultrasound showed a venous 
spectrum. Dynamic tracing of this vein showed that it 
was formed by the confluence of the left internal jugular 
vein and the left subclavian vein. The possibility of LBCV 
was considered. The vein traveled downward posterior 
to the trachea and joined the superior vena cava through 
the azygous vein. Spatio-temporal image correlation 
(STIC) was then used to reconstruct the fetal large vessels 
in 3-dimensional (3D), which again showed that the left 
internal jugular vein and the left subclavian vein converged 
to form the LBCV, which then traveled posterior to the 
trachea and joined the superior vena cava via the azygous 
vein. As a 3D technique, STIC can visualize the abnormal 
courses of LBCV, thus improving the diagnostic accuracy. 
Prenatal examination can also be performed by fetal cardiac 
MRI. It was found that a retrotracheal LBCV passing 

Figure 4 STIC volumetric imaging shows the LBCV traveling 
to the AV posterior to the DAO. STIC, spatio-temporal image 
correlation; LBCV, left brachiocephalic vein; AV, azygos vein; 
DAO, descending aorta.

Figure 5 STIC volumetric imaging shows the LBCV traveling 
posterior to the DAO (arrow) and merging into the SVC via the 
AV. STIC, spatio-temporal image correlation; DAO, descending 
aorta; SVC, superior vena cava; AV, azygos vein. 
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posterior to the trachea, joining the azygos vein, and finally 
draining into the superior vena cava (12).

The diameter of LBCV increased with gestational age, 
a report of 431 cases of normal fetuses were measured, and 
the diameter of LBCV was summed up as a calculation 
equation (13): diameter = (0.1442 × GA) − 0.8812, where 
diameter is measured in mm and GA is gestational age in 
weeks. At 23 weeks, the diameter of the LBCV was about 
2.4 mm. The diameter of the LBCV in this case was in the 
normal range.

As the 3VV provides a transverse view of the vein on 
the left side of the pulmonary artery, this sign needs to be 
differentiated from other diseases such as total anomalous 
pulmonary venous return (supracardiac type) and 
persistent left superior vena cava. Supracardiac anomalous 
pulmonary venous return is a condition in which some 
or all of the pulmonary veins fail to connect to the left 
atrium; rather, they merge into a vertical vein that later 
connects to the right atrium or other reflux vessels. This 
vertical vein may be located to the left of the pulmonary 
artery and can be identified by tracing the pulmonary 
veins. The permanent left superior vena cava, formed by 
incomplete degeneration of the proximal left anterior 
cardinal vein, can be divided into type I (the permanent 
left superior vena cava connecting to the coronary sinus, 
which is more common) and type II (the permanent left 
superior vena cava connecting to the left atrium, which is 
less common). It can be identified by tracing the course of 
the left superior vena cava.

Retroesophageal or retrotracheal LBCV usually has 
a good prognosis. Very few children with LBCV have 
symptoms similar to those of aberrant right subclavian 
artery: they are typically asymptomatic, with occasional 
respiratory symptoms or dysphagia (7). However, the 
presence of LBCV may affect the approach of a cardiac 
or thoracic surgery. Surgeons should have a detailed and 
adequate understanding of LBCV variants before surgery 
and choose the appropriate surgical path.

In conclusion, in this article we summarize the 2D, color 
Doppler, and STIC findings of an isolated retrotracheal 
LBCV, which and may inform the sonographic diagnosis 
of such variants. However, as the child is still young and 
had no obvious clinical symptoms, a long-term follow-up 
is warranted. When an abnormal vascular cross-section 
is found on the left side of the pulmonary artery on the 
3VV, the diagnosis of LBCV may be made after tracing its 
superior and inferior vascular compositions and course by 
using 2D, color Doppler, and STIC techniques.
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