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Case Report/Olgu Sunumu

A rare congenital anomaly of mediastinal vascular structures; 
isolated retroaortic left brachiocephalic vein
Mediastinal vasküler yapıların nadir bir konjenital anomalisi; izole retroaortik sol 
brakiosefalik ven
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ABSTRACT
Retroaortic left brachiocephalic vein (RALBV) is a rare condition and frequently accompanies congenital heart diseases. Isolated retroaortic 
left brachiocephalic vein anomaly is extremely rare. We emphasized the importance of the embryology and anatomy of the isolated 
RALBV anomaly and revealed the need to be assessed before the intervention. A 55-year-old man who underwent lobectomy due to lung 
adenocarcinoma. The patient had no known cardiac anomaly or heart disease. There was an oval-shaped structure reported as enlarged 
lymph node in the preaortic area on previous non-contrast CT. In the contrast-enhanced thorax computed tomography, it was seen that the 
structure previously described as lymph node was the left brachiocephalic vein, which showed a retroaortic course and was opacified with 
contrast material. In conclusion, isolated RALBV is an extremely rare anomaly. Due to the increasing numbers of cross-sectional exams, 
this phenomenon should be recognized and reported. Physcians should be notified before the radiological interventional procedures or 
thoracic surgery. Additionally, it is necessary to be careful since the treatment and follow-up of malignant diseases might be affected by 
misinterpretations.
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ÖZ 
Retroaortik sol brakiosefalik ven (RALBV) nadir bir durumdur ve sıklıkla doğumsal kalp hastalıklarına eşlik eder. İzole RALBV anomalisinin 
embriyoloji ve anatomisinin önemini bilinmeli ve müdahale öncesinde akılda tutulması gerekmektedir.Akciğer adenokarsinomu nedeniyle 
lobektomi yapılan 55 yaşında erkek hasta. Hastanın bilinen kalp anomalisi veya kalp hastalığı yoktu. Daha önceki kontrastsız BT’de preaortik 
alanda büyümüş lenf nodu olarak bildirilen oval şekilli bir yapı vardı. Hastaya yapılan kontrastlı toraks bilgisayarlı tomografisinde daha 
önce lenf nodu olarak tanımlanan yapının, retroaortik seyir gösteren ve kontrast madde ile opasifiye olan sol brakiyosefalik ven olduğu 
görüldü.Sonuç olarak izole RALBV oldukça nadir görülen bir anomalidir. Kesitsel incelemelerin artması nedeniyle bu anomali bilinmeli 
ve rapor edilmelidir. Radyolojik girişimsel prosedürler ve göğüs ameliyatları öncesinde dikkatli olunmalıdır. Ayrıca yanlış yorumlar malign 
hastalıkların tedavisini ve takibini etkileyebileceğinden dikkatli olmak gerekmektedir. 

Anahtar Kelimeler: Bilgisayarlı tomografi, izole retroaortik sol brakiosefalik ven, akciğer adenokanseri

INTRODUCTION
The left retroaortic brachiocephalic vein is formed 
by the union of the subclavian vein and the internal 
jugular vein. This structure then passes anterior to the 
supraaortic branches of the aortic arch and joins with the 
right brachiocephalic vein to form the superior vena cava.
Retroaortic left brachiocephalic vein is a rare condition 
and frequently accompanies congenital heart diseases. 
Isolated retroaortic left brachiocephalic vein anomaly is 
extremely rare (1).

CASE REPORT
A 55-year-old male patient, who had a history of 
lobectomy due to lung adenocarcinoma, was admitted 
to the radiology department for routine follow-up. The 
patient had no known cardiac anomaly or heart disease. 
There was an oval-shaped structure that was reported as 
an enlarged lymph node in the preaortic area on non-
contrast CT, previously performed in an external center 
(Figure 1). Contrast-enhanced thorax and abdomen 
computed tomography was performed on the patient. 
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CT parameters were as follows: 2×192×0.6 mm slice 
collimation using z-axis flying focal spot technique; 0.25 
s gantry rotation time; temporal resolution of 66 ms 
and an isotropic resolution of 0.3 mm. Automated tube 
voltage were used according to the patient’s size. Images 
were acquired from the thoracic inlet to the pelvis. 100 
ml iodinated contrast medium (iohexol, iodine content 
350 mg/mL; Omnipaque TM, GE Healthcare) was 

intravenously administered via the cubital vein. After 
contrast medium injection, 30 cc saline solution injected. 
The flow rate of contrast and saline was 2 mL/s. 

During the routine follow-up of the patient, we performed 
the contrast-enhanced CT examination.

The left brachiocephalic vein with a retroaortic course and 
opacification with contrast agent has been shown to be the 
structure previously defined as oval shaped. (Figure 2-3). 

Figure 1. RALBV (arrow) observed anterior to the anterior left of the aortic arch on an axial non-contrast CT scan was misinterpreted as 
mediastinal LAP.

Figure 2. Post-contrast axial CT (a) and coronal MIP (b) images show contrast agent administration from the left arm. It shows that the left 
brachiocephalic vein (arrow) passes from the posterior of the ascending aorta (arrowhead) to the right half of the mediastinum.



501

Gürün et al. Isolated retroaortic left brachiocephalic veinJ Health Sci Med 2020; 3(4): 499-502

DISCUSSION
Retroaortic left brachiocephalic vein is an extremely rare 
vascular anomaly, often accompanied by congenital heart 
disease. It frequently accompanies with other congenital 
heart diseases such as tetralogy of fallot and right 
aortic arch, pulmonary venous return anomaly, aortic 
coarctation, right atrial isomerism, atrial septal defect 
and ventricular septal defect (2-4). In a retrospective 
study conducted on 1812 cases by Chen et al. (4) covering 
an 8-year period, RALBV abnormalities were found in 27 
cases. They found the incidence to be approximately 1.7% 
in patients with congenital heart disease. In other studies, 
in the literature, this rate was found to be approximately 
0.55-0.57 (5,6).

Isolated RALBV anomaly that does not accompany with 
any other congenital cardiac anomaly is extremely rare.  
Nagashima et al. (7) found only one isolated RALBV 
anomaly without congenital heart anomaly in a study 
of 4805 cases. In other studies, in the literature, isolated 
RALBV anomaly not accompanying congenital heart 
disease was found to be approximately 0.02% (8).

The mechanism of RALBV formation is not yet clear. 
During normal embryological development, the right-
left anterior and posterior cardinal veins merge to form 
the right and left common cardinal veins. The anterior 
cardinal veins extend superiorly on both sides and join 
with the internal jugular vein and subclavian vein. In 
the following period, most of the left anterior cardinal 

Figure 3. The reformatted volume rendering technique (VRT) images show a retroaortic left brachiocephalic vein (arrow)

vein disappears and merges with transverse anastomotic 
channels. It will then merge with the right common 
cardinal vein to form the superior vena cava. The left 
common cardinal vein forms the coronary sinus, and the 
remaining part of the left anterior cardinal vein forms the 
oblique vein of the marshal (4,9). It is thought that the 
absence of fusion in transverse anastomotic ducts and 
formation of alternative anastomoses play a role in the 
formation of RALBV anomaly (4,10).

Detection of isolated RALBV anomaly is clinically very 
important. With the widespread use of cross-sectional 
examinations, it is necessary to be careful since isolated 
RALBV anomaly can be seen even in cases without 
any congenital cardiac anomaly. Additionally, since 
it frequently accompanies with CHD, the presence of 
other cardiac anomalies should be investigated in detail 
in cases with RALBV anomaly. Isolated RALBV can be 
reported as an enlarged lymph node in non-contrast CT 
examinations (11). As in our case, this situation is critical 
in guiding the follow-up and treatment of malignant 
diseases such as lung adenocarcinoma. In addition, if 
this variation is not known beforehand, it may cause 
technical difficulties during cardiothoracic surgeries, left-
sided venous interventional procedures such as central 
venous catheterization, and cardiological interventional 
procedures such as pacemaker placement.
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CONCLUSIONS
Isolated RALBV is an extremely rare anomaly. Due 
to the increasing numbers of cross-sectional exams, 
this phenomenon should be recognized and reported. 
One should be alert before radiological interventional 
procedures and thoracic surgeries. Additionally, it 
is necessary to be careful since the treatment and 
follow-up of malignant diseases might be affected by 
misinterpretations.
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