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A rare case with the absence of a distinct common
brachiocephalic trunk in an adult mixed-breed horse
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The only branch that detaches from the aortic arch of adult horses is the common brachiocephalic trunk. This re-
port describes a rare case of the unusual arterial arrangement of the aortic arch in a female adult horse. The aortic arch
was found to lack a common brachiocephalic trunk and had instead two branches, the first being a brachiocephalic
trunk and the second being a left subclavian artery. The direct origin of the left subclavian artery from the aortic arch

is very rare in horses and a similar case has not been reported previously. The potential embryologic and phylogenetic

aspects of this variation are discussed.
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Introduction

During the growth of the embryo and fetus,
the architecture of the great vessels cranial to
the heart derived from the aortic arches, ventral aor-
tae, and cranial parts of the dorsal aortae is altered by
the cephalic folding and elongation of the neck. As a
result, the aortic arch descends from the cervical re-
gion to its definitive position in the thorax. Several
species-specific changes also take place that ultimate-
ly determine the final branching pattern of the aortic
arch [1]. Therefore, depending on the species of an-
imal, the number of the branches that arise directly
from the aortic arch differs from three or four to one
[2]. However, in domestic animals, two or three of
these branches merge at their origins, reducing them
to one or two [3]. The only branch that leaves the arch
of the aorta in ungulates including equines and rumi-
nants is the common brachiocephalic trunk (BCT)
(Figure 1A) [4]. It in turn gives rise to the left subclavi-
an artery (LSA) and the right subclavian artery (RSA)
at the level of the second intercostal space or the third
rib and the first rib, respectively. Then, it continues as
the bicarotid trunk. In pigs, dogs, and cats, the arch of
the aorta gives off two separate branches, namely the
brachiocephalic trunk and the left subclavian artery
(3].

In addition to clinical significance, the anatomic
variations of the great vessels at the base of the heart of
equines may be of great interest for the clarification of
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the embryonic primordium. Hence, we here describe
a rare case of an adult horse with the absence of the
common brachiocephalic trunk and discuss the po-
tential embryologic and phylogenetic aspects of this
variation as well.

Case Presentation

During routine anatomical dissection of the large
vessels within the mediastinum to teach veterinary
gross anatomy, an unusual branching pattern of the
aortic arch was observed in an adult mixed-breed
mare, four years old. The case had a history of trau-
ma and showed a severe cervical deviation (scoliosis)
concaved to the left and lameness in the right fore-
limb. Due to unresponsiveness to treatment, it had
been donated by its owner to the Anatomy Unit of
Shiraz University. Following an injection of IV sodi-
um pentobarbital (88 mg/kg), the horse was humane-
ly euthanized by exsanguination and embalmed with
standard formaldehyde solution. After opening the
thoracic cavity, the lungs were removed and the peri-
cardium covering the heart, aorta, and great vessels
were carefully dissected. To test the arrangement of
the aortic arch branches, an incision was made along
the concave aspect of the aortic arch to see inside its
lumen and determine whether the branches have a
common or separate exit from the aorta [5].

Figure 1.

A: Schematic drawing of the left equine thorax showing the brachiocephalic trunk (1) and left subclavian artery (2). B: The left lateral
view of the thorax. The left lung has been removed and the left side of the pericardial sac has been reflected caudally to expose the aortic
arch and the great vessels. The brachiocephalic trunk (1); the left subclavian artery (2); the costocervical trunk (3); the dorsal scapular
artery (3"); the supreme intercostal artery (3"); the deep cervical artery (4); the vertebral artery (5); the internal thoracic artery (6); the
right subclavian artery (7); the bicarotid trunk (8); the cardiac nerve (C); the phrenic nerve (P); the vagosympathetic trunk (VS); the
distal end of the ligamentum arteriosum (the arrowhead) and the longus colli muscle (LC). Note the cranial curvature of the aortic arch

(Aa) which is demarcated with the curved white line.
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Results and Discussion

The curvature of the arch of the aorta was located
opposite the second intercostal space. It was observed
that the aortic arch gave off two great branches rather
than the usual one in the cranial direction. The BCT
with a length of 7.3 cm and a diameter of 1.64 cm was
the first branch to leave the aortic arch giving origin
to the RSA. Then, it continued at the level of the first
rib as the bicarotid trunk. The second branch was the
LSA (with a diameter of 1.18 cm) which separately
arose from the similar surface of the aortic arch im-
mediately distal to the BCT origin (Figure 1B). Each
branch had a separate exit from the aorta with a ridge
projecting between them (Figure 2A), comparable to
that of dogs (Figure 2B).

The distal end of the ligamentum arteriosum (LA)
joined at the lateral aspect of the aortic arch at the lev-
el of the third intercostal space, 3.2 cm caudal to the
origin of the LSA.

No other arteries branched off from the BCT in
its course toward the first rib. The branching patterns
of both subclavian arteries were different on each side.
The LSA branched into the costocervical trunk, deep
cervical artery, vertebral artery, and internal thoracic
artery in order as separate branches. The right costo-
cervical trunk and the deep cervical artery were sep-
arated from the RSA by a long common stem, while
the vertebral artery independently originated from
the RSA (Figure not shown). The bicarotid trunk 6.7
cm cranial to the root of the RSA was bifurcated into
two common carotid arteries along the ventral aspect
of the trachea.

Encountering anatomic variations during veteri-
nary dissection classes, necropsy or surgical interven-

IRANIAN JOURNAL OF VETERINARY SCIENCE AND TECHNOLOGY

tions drives us to attempt to clarify their embryological
basis. Disposition in various great vessels arising from
the aortic arch is attributed to the unusual modes in
the development and transformation of aortic arches
during the embryonic period [6].

According to Vitums (1969), the definitive aortic
arch and the common brachiocephalic trunk in the
equine embryos are formed in three distinct phases
of development. The typical events that take place
in the third phase of development include the elon-
gation of the brachiocephalic trunk and the fusion
of the proximal origins of the left and right common
carotid arteries into a bicarotid trunk. In this phase,
the origin of the LSA along the aortic arch is more
cranial in position and lies close to that of the bra-
chiocephalic artery, between the latter and the distal
end of the ductus arteriosus (DA). Finally, the aortic
arch reaches its definitive position opposite the third
to fifth intercostal space and a single great vessel (the
common brachiocephalic trunk) develops from the
fusion of the BCT and LSA [2]. In the case described
here, although the arch of the aorta had completely
migrated and reached its final position at the level of
the third thoracic vertebra, the lack of formation of
the common brachiocephalic trunk may be due to the
impaired fusion of the BCT and LSA in the final phase
of development. Furthermore, the aortic arch had tak-
en its final form because the distal end of the DA on
it was displaced from a more ventral position in the
early third phase to a lateral position in the final phase
of development. On the other hand, as mentioned
earlier, the formation of the bicarotid trunk precedes
that of the common brachiocephalic trunk and occurs
early in the third phase of the development of equine
embryos. Hence, the presence of a bicarotid trunk and

Figure 2.

The aortic arch was opened to show the separate outlets for the brachiocephalic trunk (1) and left subclavian artery (2) and a ridge
between them (the asterisk) in the present case (A). The aortic arch of a dog (B) was also opened for comparison with (A). The arrow-

head shows the cardiac nerve.
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the direct origin of the LSA cranial to the distal end of
the LA in this case may indicate an arrest in the late
third phase of development.

A review of comparative morphology associat-
ed with the different branching arrangements of the
aortic arch can provide a clear understanding of the
abnormal conditions in horses and other domestic
mammals [7]. A gradually increasing fusion of two or
more of the branches forms a common trunk leaving
the aorta. Normally, a fusion of the RSA and the right
carotid artery produces an innominate artery that
has been described in humans [8], monkeys [5], and
some other mammals [9-11]. In dogs, pigs, and cats,
condensation becomes more complete. however, the
LSA remains separate so that the aorta gives the two
branches of BCT and the LSA [3].

According to Parsons (1902) the animals with
laterally compressed thoraces possibly show the least
degree of separation. In ungulates, such as horses and
ruminants, the thorax inlet is often twice as deep as it
is broad. Furthermore, in these animals, the fusion of
great vessels reaches its extremity and only one vessel
(the common BCT) arises from the aorta [12]. The
direct origin of the LSA from the convex aspect of the
aortic arch in horses has not been previously report-
ed in the veterinary literature. This peculiar disposi-
tion resembles that normally described in pigs, dogs,
and cats [3], as well as other exotic animals such as
the white-eared opossum [13], and chinchilla lanig-
era [14, 15]. In horses, only one large outlet from the
aorta belongs to the common BCT is identifiable. But
in the present case, two separate outlets for the BCT
and LSA visible from inside the aorta confirmed the
absence of a common brachiocephalic trunk. This in-
dicates a reversion toward a more primitive condition
in which the BCT and LSA take their origins inde-
pendently from the aorta.

Regarding the branches of the subclavian arteries,
the right costocervical trunk and the deep cervical ar-
tery arose from the RSA by a common trunk, where-
as the vertebral artery arose independently from the
RSA. This arrangement on the right side is similar to
that observed in the donkey [16]. Because in horses,
the right deep cervical artery usually arises from the
RSA after the costocervical trunk [4].

To sum up, the present case would potentially be
of great interest because the aortic arch had achieved
its definitive development before the common BCT
was formed.
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