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CASE FILES BY DR. GEORGE

Arteria Lusoria and Truncus 
Bicaroticus: A Unique Aortic 
Arch Anatomic Variation

ABSTRACT: A 67-year-old female with history of prior cerebrovascular accidents and lower extremity claudication 
symptoms underwent aortic arch angiogram, selective carotid angiograms, and computed tomography imaging to 
define her anatomy. Angiography revealed a common ostium of bilateral common carotid arteries with a separate 
distal common origin of bilateral subclavian arteries. To our knowledge, this is the first patient reported to have this 
unique anatomic variant.
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CASE REPORT
A 67-year-old female presented to 

the outpatient clinic for bilateral lower 
extremity Rutherford Class 3 claudica-
tion symptoms. Her past medical his-
tory included single-vessel coronary 
bypass 20 years prior (LIMA-LAD), 
New York Heart Association Class II 
congestive heart failure, type 2 diabe-
tes, uncontrolled hypertension, dyslip-
idemia, and multiple cerebrovascular 
accidents (CVAs). She had experienced 
multiple CVAs in the previous 3 years 
affecting primarily the left side of her 
body. However, carotid ultrasound re-
vealed no significant stenosis. Due to 
the extent of her symptoms and clini-
cal sequelae, the decision was made to 
further delineate her carotid anatomy 
with aortic arch angiography and se-
lective angiograms of bilateral carotid 
arteries.

Right common femoral arterial ac-
cess was obtained with a 6-French 
sheath. Arch aortogram revealed a 
common ostium of bilateral common 
carotid arteries with a separate distal 

common origin of bilateral subclavian 
arteries (Figure 1). 

Selective angiogram of the right 
common carotid artery confirmed no 
significant disease in the common or 
internal carotid arteries. Selective an-
giogram of the left common carotid 
artery revealed mild ectatic changes of 
the left internal carotid artery with no 
significant stenotic disease, and 60% to 
70% proximal stenosis of the left exter-
nal carotid artery. Selective angiogram 
of the right brachiocephalic artery 
confirmed a separate ostium distal to 
the carotid arteries giving rise to the 
vertebral, internal mammary, and sub-
clavian arteries. Selective angiogram 
of the left subclavian artery confirmed 
a common origin with the right bra-
chiocephalic artery, giving rise to the 
left vertebral and internal mammary 
arteries.

The patient was discharged home 
upon completion of the procedure 
without any further interventions. A 
computed tomography angiogram 
(CTA) was also performed as an outpa-

tient that confirmed findings from the 
selective angiograms (Figure 2).

DISCUSSION
Three main branches typically origi-

nate from the aortic arch: the right 
brachiocephalic artery (or innominate 
artery), which gives rise to the right 
subclavian and the right common ca-
rotid artery; the left common carotid 
artery; and the left subclavian artery. 
The three most common anatomi-
cal presentations are: normal as listed 
above (70%); a “bovine arch,” which 
displays a common origin of the right 
brachiocephalic and the left common 
carotid artery (15%); and a presentation 
in which the left common carotid ar-
tery has its origin from the brachioce-
phalic artery proper rather than from a 
common trunk (10%).1

The largest imaging study to date 
was performed by Berko et al in 2009. 
The study retrospectively reviewed 
1,005 consecutive CTAs of the chest 
performed in adults.2 Five studies 
were technically limited and excluded; 
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65.9% of patients had normal aor-
tic arch branching patterns; 32.4% 
of patients had variants in the 
branching pattern; and 1.5% of 
patients had anomalous branching 
patterns.2 The bovine arch with a 
common origin of the right bra-
chiocephalic and the left com-
mon carotid artery was present in 
19.6% of patients. The left com-
mon carotid artery had its origin 
from the brachiocephalic artery 
proper (>1 cm from the origin 
of the brachiocephalic artery) in 
7.8% of patients. The next largest 
study was performed by Liechty 
et al in 1957, with 1,000 cadavers 

evaluated for aortic arch variations.3 
Liechty reported a variation, from 
proximal to distal, of a bicarotid trunk, 
left subclavian artery, and retroesopha-
geal right subclavian artery in 10.7% 
of cases. 

Arteria lusoria, an aberrant or 
anomalous right subclavian artery 
originating distal to the ostium of the 
carotid arteries, has an incidence that 
varies from 0.4% to 2%.4,5 It is com-
monly associated with other congen-
ital anomalies of the heart and great 
vessels resulting from embryologic 
malformation of the aortic arch, in-
cluding truncus bicaroticus, which is 
a common trunk of bilateral common 
carotid arteries.5 Klinkhamer reported 
that arteria lusoria was associated with 
truncus bicaroticus in 85 of 295 pa-
tients (29%) with aberrant right sub-
clavian arteries.6

Truncus bicaroticus is a congenital 
variant that is asymptomatic, but ar-
teria lusoria can be symptomatic due 
to esophageal compression by retro-
esophageal course of the right subcla-
vian artery, resulting in dyspnea, stridor, 
dysphagia, and chest pain.5 Klinkham-
er stated that truncus bicaroticus is a 
precondition for tracheal-esophageal 
compression and development of clini-
cal symptoms, because the truncus 
bicaroticus holds the trachea from the 
front and the arteria lusoria compresses 
the esophagus from behind.6 

Herein, we present a unique and first 
reported case presentation of a trun-
cus bicaroticus and arteria lusoria with 
common origin of bilateral subclavian 
arteries. 

Editor’s Note: Disclosure: The au-
thors have completed and returned the 

Figure 2. CT angiogram with 3D reconstruc-
tion demonstrating common origin of bilater-
al carotid arteries and a distal common origin 
of bilateral subclavian arteries.

Figure 1. Arch aortogram revealing common origin of bilateral carotid arteries 
and a distal common origin of bilateral subclavian arteries.
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