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Dual Origin of the Vertebral Artery

—Case Report—
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Abstract

A 27-year-old female presented with dual origin of the left vertebral artery. Twenty-six cases of this rare
congenital vascular anomaly have been reported. In general, the medial leg of the dual origin of the
vertebral artery enters a higher transverse foramen (usually the fifth or less frequently the fourth) than
the lateral leg, which usually enters the sixth. Exceptions to this rule occur when the medial and lateral
legs of the right vertebral artery enter the right seventh and sixth transverse foramina, respectively.
This congenital vascular anomaly has diagnostic and therapeutic implications in any intervention

involving the proximal vertebral artery.
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Introduction

The vertebral arteries (VAs) are formed in the em-
bryo of the longitudinal vascular anastomoses be-
tween the proatlantal intersegmental arteries and
seven cervical intersegmental arteries, which
originate from the paired dorsal aortas and supply
the spinal cord and eight cervical nerves.”?® The
first six intersegmental arteries (the first being the
proatlantal intersegmental arteries) involute and the
seventh intersegmental arteries, i.e., the sixth cervi-
cal intersegmental arteries, usually become the
proximal portions of the VAs and subclavian arte-
ries.” Anomalous remnants or anomalous involu-
tion of these embryological intersegmental arteries
may lead to anomalous origin or dual origin of the
VAs. Dual origin of the VA is a rare anomaly, first
described in 1844.*" In addition to the anatomical
cases reported in 1911, there have been 26 cases of
dual origin of the VA .*79-1922%8 We present a patient
with this vascular anomaly, and discuss the diag-
nostic and therapeutic implications.

Case Report
A 27-year-old female underwent cerebral an-

giography as a preoperative examination for a large
left acoustic neurinoma. Her past and family histo-
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ries were unremarkable. Digital subtraction an-
giography by the Seldinger method revealed the dual
origin of the left VA as well as mass sign and tumor
staining in the left cerebellopontine angle. There
were no other vascular anomalies. The right VA was
larger in diameter than the distal portion of the left
VA. The proximal portions of the left VA were
composed of two arteries: an artery directly
originating from the aorta (medial leg) and an artery
originating from the left subclavian artery (lateral
leg) (Fig. 1). The medial leg was larger in diameter
than the lateral leg. The medial leg entered the
fourth transverse foramen, where it connected to the
lateral leg. The lateral leg entered the sixth trans-
verse foramen, where it gave rise to the
radiculomedullary artery and the anterior spinal ar-
tery. The lateral leg did not have any apparent
branch to the spinal cord. The dual origin of the left
VA in this patient was incidental.

Discussion

Dual origin of the VAs has been described in 26
cases (Table 1).>7-1922-20 We excluded the anatomi-
cal cases cited in 1911” because these cases were
reported in the nineteenth century and the refer-
ences are not available now, but some of them are
worthwhile mentioning in brief. In addition to the
anatomical variations listed in Table 1, some
cadavers had other patterns of pleural origin of the
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Fig. 1 Selective angiograms, anteropasterior view SR ®oT R o
(A) and lateral view (B), of the medial leg of -
the dual origin of the left vertebral artery, z? o = . s = = c &
showing streaming and reflux of the con- = | = g5 = £ £ g g
trast material to the lateral leg at C-4 level 2 EL é':p; T 2 E s =2 =
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teroposterior view (C) and lateral view (D), =
showing the lateral leg of the left vertebral = 4
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artery (arrowheads), which enters the C-6 E 37: = & £ B B E =R
transverse foramen. The anterior spinal ar- 2
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tery (arrow) is fed by the radiculomedullary CH s . . =
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the dual origin of the vertebral artery. =
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side in 12 cases and on the left side in 14 cases. Ten
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patients were female and 13 were male. The union of
the medial and lateral legs was located at the C3-4
intervertebral space or C-3 dermatome in four cases,
at the C4-5 intervertebral space or C-4 dermatome in
eight, at the C5-6 intervertebral space or C-5 der-
matome in 11, and at the C6-7 intervertebral space
or C-6 dermatome in three. The right medial leg en-
tered the third transverse foramen in two cases, the
fourth in three, the fifth in one, and seventh in three,
whereas the right lateral leg entered the fifth in one
and sixth in seven. The left medial leg entered the
fourth transverse foramen in two cases and the fifth
in nine, whereas the left lateral leg entered the sixth
in six cases. The right proximal legs originated from
the brachiocephalic artery and subclavian artery in
one case,'” from the aorta and subclavian artery in
one,' and both from the subclavian artery in 10.
The left proximal legs originated from a stem artery
which branched off from the aorta in one case,” and
from the aorta and the subclavian artery in 13. The
right medial leg was larger than the right lateral leg
in nine cases, equal in two, and smaller in one. The
left medial leg was larger than the left lateral leg in
five cases, equal in four, and smaller in five.

In general, the medial leg entered a higher trans-
verse foramen (usually the fifth or less frequently the
fourth) than the lateral leg, which usually entered
the sixth. Exceptions to this rule occurred in three
cases, in which the medial and lateral legs entered
the right seventh and sixth transverse foramina, re-
spectively.**® In no case did the left VA enter the
seventh transverse foramen or the right VA
originate from the aorta distal to the left subclavian
artery. Although dual origin of the VA seems to be
asymptomatic, associated diseases were reported as
cervical trauma in three cases, cerebral aneurysms
in two, brain tumor in two, epilepsy in two, and
moyamoya disease in one,

VAs are formed in the embryo of the longitudinal
anastomoses between the eight embryological inter-
segmental arteries.'’?” The first intersegmental ar-
teries can be called the proatlantal intersegmental
arteries or suboccipital intersegmental arteries.?”
The persistent portions of the embryological inter-
segmental arteries form the proximal portion of the
subclavian arteries and VAs, and are usually the
seventh intersegmental arteries, i.e., the sixth cervi-
cal intersegmental arteries. Normally, the left VA
originates from the left subclavian artery and enters
the sixth transverse foramen. However, the left VA
occasionally originates directly from the aorta with
an incidence of 2.4-5.8%.% In this situation, the VA
commonly enters the fifth transverse foramen.

Dual origin of the VA is extremely rare. Although
the persistent proatlantal intersegmental arteries
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Fig. 2 Schematic drawing of the dual origin of the
vertebral arteries (VA). Maodification from

Kemmetmiiller’s schema.” The vascular

anatomy of our patient is shown on the left
side, The medial leg enters the fourth trans-
verse foramen and the lateral leg enters the
sixth. On the right side, the medial leg enters
the seventh transverse foramen and the
lateral leg enters the sixth, Ao: aorta, C-1:
first cervical intersegmental artery, ECA:
external carotid artery, HG: hypoglossal ar-
tery, ICA: internal carotid artery, PA: pul-
monary artery, Pro: proatlantal artery, Sub:
subclavian artery, T-1: first thoracic inter-
segmental artery.

can be regarded as dual origin of the VAs in a broad
sense, we have considered anly the proximal dual
origin of the VAs. When one leg of the dual origin of
the VA is hypoplastic and does not connect with its
counterpart, this vessel may remain as a ‘rudimen-
tary’ VA. Persistence of the left fourth or fifth (or
less frequently third) cervical intersegmental arte-
ries may result in aortic origin or dual origin of the
left VA (Fig. 2). The left fourth and fifth interseg-
mental arteries rarely branch off from a stem artery,
which originates from the aorta between the left
common carotid artery and left subclavian artery.*”
Dual origin of the VA originating from the right
subclavian or brachiocephalic artery occurs due to
persistence of the right fourth or fifth {or less fre-
quently third) cervical intersegmental arteries.
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Only when the right seventh intersegmental artery
does not involute and the sixth intersegmental artery
becomes the subclavian artery as usual, the medial
leg is formed of the seventh intersegmental artery
probably due to a large amount of blood flow to the
sixth intersegmental artery (Fig. 2). Aortic origin of
the right VA may occur in two extremely rare situ-
ations: when the right seventh cervical interseg-
mental artery originates from the descending aorta
distal to the left subclavian artery and enters the
right seventh transverse foramen; and when the
right fourth or fifth cervical intersegmental artery
originates from the ascending aorta and the right
subclavian artery originates from the descending
aorta distal to the left subclavian artery.

Selective catheter angiography using the Seldinger
method may overlook dual origin of the VA. Aor-
tography may also fail to detect it due to poor
visualization of the small vessels. When only one leg
of the dual origin of the VA is visualized, there is a
possibility of misdiagnosis of hypoplasia of the VA.
Duatl origin of the VA should be suspected when
streaming of contrast medium or filling defect of the
vessel, irregularity of the lumen, or abrupt change in
the diameter of the VA is observed® or when dis-
section of the VA is suspected at the level of the
C4-6." To visualize the dual origin of the VA,
pressure injection of the contrast material to one leg
may result in reflux to another leg.” Right
brachiocephalic injection may visualize right-sided
dual origin of the VA when the origins of both legs
are located at the subclavian and/or brachiocephalic
arteries. Due to technical difficulty or ignorance of
this congenital vascular anomaly, many cases with
dual origin of the VA may be overlooked and this
anomaly could be more common than expected.”

Dual origin of the VA usually has no clinical ex-
pression,”*?¥ as in our patient. However, on an-
giography it may mimic arterial dissection in cases
of the cervical trauma, especially in association with
fracture of the vertebral bone.'” This anomaly may
be encountered unexpectedly in the lower cervical
spinal surgery because the entry of the medial leg to
the transverse foramen is generally higher than
usual. As shown in our case, the anterior spinal ar-
tery may be supplied by one of the legs. Although
kinking at the proximal portions of two legs was
surgically corrected in a patient with dizziness,” the
pathogenesis of dizziness did not seem to be related
to the dual origin of the VA, but to the kinking.
Proximal leg originating directly from the aorta
could be a collateral to the distal VA when the
proximal segment of the subclavian artery® or the
VA originating from the subclavian artery has ste-
nosis.” Thus, knowledge of the dual origin of the VA

is important in planning of any intervention involv-
ing the proximal VA.
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