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Separate Origins of the Left Internal and External
Carotid Arteries from the Aortic Arch:

MR Angiographic Findings
Sinan Cakirer, Ercan Karaarslan, Murat Kayabali, and Izzet Rozanes

Summary: Agenesis of the left common carotid artery with
independent origins of the internal and external carotid
arteries arising directly from the aortic arch is an ex-
tremely rare congenital anomaly. We present MR angio-
graphic findings in a case with agenesis of left common
carotid artery that, to our knowledge, is unique by virtue of
its detection and description with MR angiography.

Agenesis of the left common carotid artery is a rare
congenital anomaly characterized by independent or-
igins of the left internal and external carotid arteries
that arise directly from the aortic arch. The literature
includes few cases in which the diagnosis is estab-
lished by using invasive angiographic procedures or
duplex sonographic examination of the carotid arter-
ies (1–5).

We present a case of agenesis of left common
carotid artery in a 68-year-old female patient that was
diagnosed with contrast-enhanced MR angiography
(MRA) of the carotid arteries. To our knowledge, this
is the first report of such a rare congenital anomaly
with MRA findings.

Case Report

A 68-year-old female patient presented with a sudden onset
of left-sided mild hemiparesis that gradually resolved over 48
hours. She had a medical history of arterial hypertension that
had been medically controlled for more than 25 years. Emer-
gency CT of the brain was performed, and the findings were
normal except for the findings of mild age-related cerebral
atrophy and a few hypoattenuating ischemic foci in the bilateral
centrum semiovale. Color Doppler sonographic examination of
the neck arteries revealed low bifurcation of the right common
carotid artery however; the left common carotid artery could
not be precisely evaluated.

MRA study of the supra-aortic vessels was performed by
using a 1.5-T MR imager with a fast gradient capability and a
polarized phase-array head and neck coil (Magnetom Vision;
Siemens, Erlangen, Germany). Three-dimensional contrast-en-
hanced MRA images were acquired after the intravenous ad-
ministration of 0.15 mmol/kg gadopentetate dimeglumine

(Magnevist; Schering, Berlin, Germany) at a rate of 2 mL/s
followed by 20-mL bolus of saline solution. For supra-aortic
MRA imaging, 3D spoiled gradient-echo images were acquired
in a sequential k-space order. Interpolation in the section-
select direction was used at two time points (the arterial and
venous phases) with identical parameters to perform subtrac-
tion both before and after the injection of contrast material.
The imaging slab was positioned in the coronal oblique orien-
tation parallel to the courses of the carotid circulation. The
sequence parameters for 3D contrast-enhanced MRA were the
following: TR/TE, 5.2/2.1; flip angle, 25°; slab volume, 60 cm;
effective section thickness, 0.8 mm; and matrix, 224 � 256. The
acquisition time was 21 seconds. Maximum intensity projection
and a volume-rendering technique (VRT) were applied to
arterial-phase contrast-enhanced subtracted images. The VRT
algorithm for MRA was performed on a satellite workstation
with an MR vessel unshaded algorithm (Magic View 1000;
Siemens, Erlangen, Germany). This procedure accounted for
the translucency of 3D images.

An MRA study clearly revealed a low bifurcation of the
common carotid artery on the right side, the left common
carotid artery was absent, and the internal and external carotid
arteries arose directly from separate origins on the aortic arch
(Fig). An additional MRA study of the intracranial arteries did
not show any associated intracranial arterial lesion or variation.

Discussion

The absence of left common carotid artery is an
extremely rare congenital anomaly in which the inter-
nal and external carotid arteries originate directly
from the aortic arch. Lie (1) described the details of
this anomaly with its embryologic development and
angiographic characteristics. A search of the litera-
ture starting from 1968 revealed only four cases of
agenesis of left common carotid artery. In all cases,
the condition was diagnosed by using intraarterial
angiography of the supra-aortic vessels (2–5), with
additional duplex sonography of the neck arteries in
one case (5).

Noninvasive imaging techniques such as color
Doppler sonography and MRA have become widely
used in the clinical diagnosis of carotid artery dis-
eases. MRA, especially MRA with the recently devel-
oped contrast enhancement techniques, has become
the study of choice because its high resolution and
diagnostic accuracy. Compared with angiography, the
reference standard in the diagnosis of arterial dis-
eases, MRA is not invasive and eliminates the intra-
venous administration of iodinated contrast material.

With the widespread use of MRA, arterial congen-
ital anomalies are increasingly identified during stud-
ies to assess for arterial diseases. Although MRA and
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intraarterial angiography of the carotid arteries may
easily demonstrate agenesis of the left common ca-
rotid artery, the diagnosis is difficult with color Dopp-
ler sonography. Sonograms may not satisfactorily de-
pict the left-sided circulation, because a low or even
intrathoracic location of the carotid bifurcation is
possible in some cases.

In embryonic development, a pair of longitudinally
directed channels arises in a paramedian location in
the embryo on approximately the 19th day. These
ultimately become the dorsal aortae. The ventral aor-
tic sac connects to the dorsal aortae via the paired
first aortic arches during the 21st to 25th days. Six
pairs of aortic arches form, coursing around the five
brachial arches by the 32nd day. The third arches are
precursors of the carotid system, and the fourth
arches develop asymmetrically. The right fourth arch,
together with part of the right dorsal aorta, forms the
proximal right subclavian artery. The left fourth arch
remains continuous with the aortic sac and the left
dorsal aorta to form the left aortic arch in postnatal
life. The first and second arches substantially involute
by the 29th day, and the dorsal aortae also regress
between the third and fourth arches; this structure is
called the ductus caroticus by the 6th week. The
regression of these vascular segments leaves one
predominant connection to the cranial region that
courses from the ventral aortic sac through the
third aortic arch to the cranial extension of the
dorsal aorta. The combination of the ventral aortic
sac, the third aortic arch, and the dorsal aorta
rostral to the arch forms the common and internal
carotid arteries. According to the most accepted
view, if the ductus caroticus does not involute and
if it persists into postnatal life, it forms a separate
origin of the internal carotid artery, and this for-
mation occurs in conjunction with involution of the
third aortic arch that normally persists and be-
comes the common carotid artery and proximal
internal carotid artery (1, 6).

The external carotid artery forms from a direct
branch of the aortic sac, namely, the ventral pharyn-
geal artery. The rapid descent of the heart at around
40th day causes the origin of external carotid artery to
migrate from the aortic sac for a variable distance
along the third arch. Another theory about the devel-
opment of independent origins of internal and exter-
nal carotid arteries depends on a developmental fail-
ure that causes the external carotid artery to migrate
laterally and join the internal carotid artery (1, 6).

The right-sided equivalent of the congenital vascu-
lar anomaly described here has also been reported in
one case in the literature (7). The external carotid
artery arises from the innominate artery, whereas the
internal carotid artery arises from the subclavian ar-
tery proximal to the vertebral artery in such cases.
The right-sided anomaly is briefly explained by the
embryonic persistence of the right ductus caroticus
that is associated with involution of the third aortic
arch on the right side.

Agenesis of common carotid artery is usually
asymptomatic unless it is associated with a coinciden-
tal arterial lesion. The reported congenital anomalies
associated with agenesis of the common carotid artery
include a cervical aortic arch, a double aortic arch, a
right aortic arch, an aberrant right subclavian artery,
a persistent trigeminal artery, and a persistent proat-
lantal intersegmental artery (1, 4, 6).

Our case could not be precisely evaluated with
color Doppler sonography because of the difficulty in
locating the left carotid bifurcation, although the
characteristic wave patterns for the internal and ex-
ternal carotid arteries were both detected. MRA of
the supra-aortic arteries was performed to determine
if a low bifurcation of the left common carotid artery
was present, and MRA of the intracranial arteries was
performed to investigate any associated anomaly re-
lated to them. Other than agenesis of the left com-
mon carotid artery and the low bifurcation on the
right-sided carotid system, the internal carotid artery

FIG 1. Contrast-enhanced 3D MRA im-
ages (5.2/2.1, 25° flip angle)of the neck
show the independent origins of the left
internal carotid artery (ICA) and external
carotid arteries (ECA and L ECA) that
arise directly from the aortic arch. Note
that a low carotid bifurcation (CCA) is as-
sociated on the right side. VA indicates
the left vertebral artery.
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was smaller than the external carotid artery on the left
side. Although the internal carotid artery is generally
expected to be bigger than the external carotid artery,
the opposite finding in our patient could have been
related to 1) the persistence of a smaller ductus
caroticus that formed the internal carotid artery or 2)
the direct origin of the external carotid artery from
the aortic sac, with the capacity to carry a large vol-
ume of blood. Because the clinical findings were un-
related to the presence of this congenital anomaly,
further invasive and noninvasive studies were not
needed, and a therapeutic regimen including anti-
platelet drugs was started to treat transient ischemic
attacks in the patient.

Conclusion
Agenesis of the left common carotid artery with

independent origins of the internal and external ca-
rotid arteries directly from the aortic arch is an ex-
tremely rarely reported anomaly. Herein we pre-
sented MRA findings in such a case, which, to our

knowledge, have not been previously reported in the
literature.
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