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the bovine aortic arch.

0 ne of the most widely used misnomers in the medical lit-
erature is that of the “bovine aortic arch” in humans."?
This term refers to a common anatomic configuration of the
aortic arch. By its name, the bovine aortic arch in humans
would presumably resemble the aortic arch branching pattern
found in the family of ruminant animals, including cattle and
buffalo. However, the bovine aortic arch configuration as-
cribed to the most common human aortic arch variants bears
no resemblance to the aortic arch branching pattern found in
cattle. We describe the specific anatomic appearance of hu-
man and bovine aortic arch branching patterns and propose a
simple nomenclature scheme that should supplant the use of
the term “bovine aortic arch” in humans.

Human Aortic Arch

The most common aortic arch branching pattern in humans consists
of 3 great vessels originating from the arch of the aorta (Fig 1). The
first branch is the innominate artery, which branches into the right
subclavian artery and the right common carotid artery. The second
branch in the most common pattern is the left common carotid ar-
tery, and the last branch is the left subclavian artery. The final config-
uration of the aortic arch and its branches is probably related to dif-
ferent growth rates in the various arteries and the associated
“migration” and “merging” of the branches.” The second most com-
mon variant of aortic arch branching occurs when the left common
carotid artery has a common origin with the innominate artery.
Rather than arising directly from the aortic arch as a separate branch,
the left common carotid artery origin is moved to the right and
merges with the origin of the innominate artery. This variant is most
often termed a “bovine aortic arch” (Fig 2)."™* A similar but less com-
mon variant occurs when the left common carotid artery originates
directly from the innominate artery rather than as a common trunk
(Fig 3). Both variants of left common carotid artery origin have been
called in various textbooks and medical articles a “bovine-type arch,”
though this term is most commonly ascribed to the common trunk
variety.">* More than 20 different aortic arch configurations have
been described, but those specifically described previously are by far
the most commonly encountered.’™
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Bovine Aortic Arch Variant in Humans:
Clarification of a Common Misnomer

SUMMARY: The term “bovine arch” is widely used to describe a common anatomic variant of the
human aortic arch branching. This so-called bovine aortic arch has no resemblance to the bovine aortic
arch. We describe the most common human aortic arch branching patterns and compare these with
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Fig 1. The most common aortic arch branching pattern found in humans has separate
origins for the innominate, left common carotid, and left subclavian arteries.
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Fig 2. The second most common pattern of human aortic arch branching has a common
origin for the innominate and left common carotid arteries. This pattern has erroneously
been referred to as a "bovine arch.”

True Bovine Arch

A true bovine aortic arch bears no resemblance to any of the common
human aortic arch variations. In cattle, a single great vessel originates
from the aortic arch.” This large brachiocephalic trunk gives rise to
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Fig 3. In this variant of aortic arch branching, the left common carotid artery originates

separately from the innominate artery. This pattern has also been erroneously referred to
as a "bovine arch.”

Right Left

Carotid a. Carotid a.
\ / Lef‘[

Right Vertebral a.
Vertebral a. —
. Left
Right Subclavian a.
Subclavian a.
Bicarotid
trunk
Brachiocephalic
trunk

EMAYD
2005

Fig 4. The aortic arch branching pattern found in cattle has a single brachiocephalic trunk
originating from the aortic arch and eventually splits into the bilateral subclavian arteries
and a bicarotid trunk.

both subclavian arteries and a bicarotid trunk. The bicarotid trunk
then bifurcates into the left common carotid artery and right com-
mon carotid artery (Fig 4). The presence of a single long vessel origi-
nating from the aortic arch is a common occurrence in animals with
deep chests. The general thinking among veterinary anatomists is that
the long distance from the aortic arch to the thoracic inlet is the reason
that all the great vessels come off the arch as a single vessel, the bra-
chiocephalic trunk.

Discussion

Standard Aortic Arch. This is the most common anatomic
appearance in humans (Fig 1). There are 3 great vessels that
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originate from the arch: the innominate artery, left common
carotid artery, and left subclavian artery. The innominate ar-
tery subsequently branches into the right common carotid ar-
tery and the right subclavian artery. The incidence of this pat-
tern is reported to be between 48% and 84%, with the
variation largely attributable to differences between white and
black individuals.” It is generally accepted that this “normal”
configuration occurs in approximately 70% of patients.’

Common Origin of the Innominate Artery and Left Com-
mon Carotid Artery. This configuration replaces the misno-
mer of a “bovine” arch. The innominate artery and the left
common carotid artery have a common origin. Therefore,
only 2 great vessels originate from the aortic arch (Fig 2). This
aortic arch branching pattern is found more often in blacks,
and previous cadaveric reports have documented occurrences
in 25% of blacks and in only 8% of whites.” Overall, this pat-
tern of branching is seen in approximately 13% of patients.

Origin of the Left Common Carotid Artery from the In-
nominate Artery. When the left common carotid artery orig-
inates from the innominate artery directly, there are 2 great
vessels arising from the arch. This variant is similar to the
common origin variety, except that the left common carotid
artery originates from the innominate artery more distally,
rather than as a common trunk (Fig 3). The left common
carotid artery originates off the innominate artery at an aver-
age distance of less than 1 cm from the aortic arch with the
maximal distance being 2.5 cm.” This variant also occurs more
commonly in blacks (10%) compared with whites (5%), with
an overall rate of 9% in the general population.”

Conclusion

The term “bovine aortic arch” is a common misnomer in the
medical literature, and the human aortic arch branching pat-
terns to which it is ascribed are not commonly found in cattle.
We suggest a descriptive aortic arch naming scheme that facil-
itates communication between practitioners and excludes the
use of misnomers such as “bovine arch.”

References

1. Osborn AG. The aortic arch and great vessels. In: Diagnostic Cerebral Angiog-
raphy. 2nd ed. Philadelphia, Pa: Lippincott Williams & Wilkins; 1999:3-29

2. Shaw JA, Gravereaux EC, Eisenhauer AC. Carotid stenting in the bovine arch.
Catheter Cardiovasc Interv 2003;60:566—69

3. Lippert H, Pabst R. Aortic arch. In: Arterial Variations in Man: Classification and
Frequency. Munich, Germany: JF Bergmann-Verlag; 1985:3-10

4. Deutsch L. Anatomy and angiographic diagnosis of extracranial and intracra-
nial vascular disease. In: Rutherford RB, ed. Vascular Surgery. Philadelphia, Pa:
Elsevier Saunders; 2005:1916—-57

5. De Garis CF, Black IB, Riemenschneider EA. Patterns of the aortic arch in
American white and Negro stocks, with comparative notes on certain other
mammals. ] Anat 1933;67:599-618

6. McDonald JJ, Anson BJ. Variations in the origin of arteries derived from the
aortic arch, in American whites and Negroes. Am ] Phys Anthropol 1940;27:91—
107

7. Habel RE, Budras KD. Thoracic cavity. In: Bovine Anatomy: An Illustrated Text.
Hanover, Germany: Schliitersche GmbH & Co; 2003:62—65



