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Summary

Congenital internal carotid artery (ICA) agenesis is a rare abnormality. People with this abnormality usually have adequate collateral circulation and remain
asymptomatic for many years. However, patients may also present with pulsatile tinnitus, headache or blurred vision, or rarely with ischemic stroke or subarachnoid
hemorrhage. Diagnosis is usually incidental with the performance of carotid artery Doppler ultrasonography or cervical/cranial magnetic resonance imaging owing
to other symptoms. ICA agenesis might also be misdiagnosed as ICA occlusion. In this manuscript, we report a patient with ICA agenesis who initially presented
with facial paresthesis and was referred to our center for interventional therapy for left-sided ICA occlusion.
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Oz

Konjenital internal karotis arteri (ICA, internal carotid artery) agenezisi nadir goriilen bir anomalidir. Bu anomaliye sahip hastalarin ¢ogu, yeterli kollateral dolagim
sayesinde uzun zaman asemptomatik olarak kalir. Az siklikta hastalar pulsatil tinnitus, bag agrist veya bulanik gorme gibi yakinmalar ve nadiren iskemik inme
ya da subaraknoid kanama tablosu ile bagvurabilirler. Tan1 genellikle baska bir nedenle yapilmig olan karotis arteri renkli Doppler ultrasonografisi veya servikal/
kranyal manyetik rezonans goriintiilemeleri sirasinda tesadiifen konur. Ancak dikkatli olunmadig: takdirde ICA tikanmas: olarak yanlig bir tani konulabilir.
Bu yazida, yiiziinde yanma sikayeti ile bagvuran ve sol ICA tikaniklig: tanist ile girigimsel tedavi amaciyla merkezimize yonlendirilen ancak ICA agenezi tanist
konulan bir hasta sunulmaktadir.
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Introduction

Agenesis of the internal carotid artery (ICA) was first defined
following post-mortem examinations performed in 1787 (1). This
is a rare congenital abnormality, with an incidence rate of 0.01%
(2,3,4). A recent study analyzed magnetic resonance imaging
(MRI) and cerebral digital subtraction angiography (DSA) series
and reported higher rates of ICA agenesis or hypoplasia at 0.13%
(5). Studies have reported that ICA agenesis is more often seen
on the left, and the left/right ratio of the pathology is 3:1 (6).
ICA agenesis has been suggested to be a developmental variation,
although its exact cause is unknown (7). The objective of this
study was to report a patient with ICA agenesis who had initially

presented with facial burning sensation, was diagnosed with left
ICA occlusion, and referred to our center for further investigation
and interventional treatment, and to discuss the differential
diagnosis of internal carotid artery agenesis and occlusion.

Case Report

A man aged 58 years presented to a regional state hospital 1.5
months before with a burning sensation over his entire face and
partially over the scalp, which was more prominent on the right
side. Following examinations, the patient had been diagnosed as
having occlusion of the right ICA; treatment with acetyl salicylic
acid (100 mg) was started, and he was referred to our clinic for
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further neurointerventional evaluation and possible treatment.
Detailed anamnesis revealed that patient’s symptoms had started
subacutely over 1-2 days, and despite intermittent fluctuations
in severity, it had continued at the same severity for the last 1.5
months. He had no other neurologic symptoms. The patient had
also had Type 2 diabetes for 10 years with normal blood glucose
levels under oral anti-diabetic treatment. His family medical
history was insignificant.

The neurologic examination was entirely normal. The
National Institute of Health (NIH) stroke score was calculated
as 0 points and the modified Rankin score (mRS) was 1 point.
Vital signs proved to be within normal ranges. No pathologic
results were obtained in routine biochemical examinations.
Cranial MRI was interpreted as normal. In cranial MR-
angiography, the left main carotid artery, the common carotid
artery (CCA), was not filling, starting from the origin of the
aortic arch (Figure 1). The Left CCA was hypoplasic, and the
left ICA and Al segment of the anterior cerebral artery (ACA)
was aplasic in cranial computed tomography (CT) angiography.
The left middle cerebral artery (MCA) was supplied by the
posterior communicating artery (PCoA), and centrally located
dilatations were seen in the PCoA and anterior communicating
artery (ACoA). Examination of the bone cross-sections in CT
angiography revealed that the carotid canal was missing at
the skull base (Figure 2A, 2B). The patient was diagnosed as
having left ICA aplasia upon confirmation of these vascular
abnormalities in DSA.
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Figure 1. The patient’s left common carotid artery cannot be seen
after the origin of aortic arch in cranial magnetic resonance imaging-
angiography (white arrow indicates the right internal carotid artery, a
branch of right common carotid artery)
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Figure 2A. The carotid canal is absent on the skull base in bone cross-
sections of computed tomography-angiography (the long thin arrow
indicates the right carotid canal, the short thick arrow indicates the
undeveloped left carotid artery)

Figure 2B. The right internal carotid artery (arrow with no fill) seen
at the level of cavernous sinus in computed tomography-angiography, and

the internal carotid artery is absent on the left (arrow with black fill)
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Discussion

Two theories have been suggested to explain the embryogenic
development of the carotid artery. According to one of these, the
proximal part of the CCA and ICA develops from the 3td aortic
arch; the other theory claims that the proximal part of the the
ICA develops from the 3td aortic arch and CCA develops from the
aortic sac (8). The carotid canal does not develop unless the ICA
develops in the 3rd-5th embryonic gestational weeks (9). As in the
presented case, the absence or hypoplasia of carotid canal in the
bony structure of the skull base is diagnostic for ICA agenesis or
hypoplasia, and differentiates this abnormality from acquired ICA
obstruction or stenosis (2,5).

Three types of collateral circulations have been defined in cases
of ICA agenesis (10). The most common type is the fetal type, in
which the ACoA supplies the ACA and PCoA supplies MCA. In
the adult type, which is the second most common type, the ACoA
supplies both the ACA and MCA. Finally, in the least common
type, blood supply to the brain comes from the external carotid
artery, contralateral ICA, and primitive vessels via transcranial
anastomoses (1,11). Fetal-type collateral circulation was also seen
in our patient..

Collateral circulations allow most patients with ICA agenesis
to remain asymptomatic. Rarely, patients might present with
symptoms of pulsatile tinnitus, headache or blurred vision (6,12).
One patient with lefc ICA aplasia and sensory contralateral
hemifacial paresis has also been reported (7). Our patient also
presented with contralateral hemifacial burning sensation, but his
neurologic examination was normal. Although the cause and effect
relation between this symptom and ICA agenesis is controversial,
abnormalities of the collateral circulation or other underlying
concomitant developmental vascular abnormalities have been
suggested. Accordingly, ruptures of aneurysms accompanying
ICA agenesis have been suspected in cases of ICA agenesis, which
rarely presents with ischemic stroke or subarachnoid hemorrhage
(13). Intracranial aneurysms have been reported in 25-43% of
patients with ICA agenesis, which is a rate much higher than
the incidence of intracranial aneurysms (2-4%) in the general
population (14,15). Hemodynamic impairments or developmental
disorders simultaneously occurring in embryonic life have been
suggested to underlie the common co-occurrence of aneurysms
and ICA agenesis (15). Dilatations in PCoA and ACoA were
seen in DSA in the case reported herein; however, no aneurysms
were determined. The high co-occurrence rate warrants a search
for aneurysms in patients with ICA agenesis and follow-up for
aneurysm development, particularly in the presence of significant
hemodynamic impairment.

Consequently, the differential diagnosis of ICA agenesis
or hypoplasiafrom ICA obstruction is clinically important.
Therefore, the absence of carotid canal among bony structures
should be demonstrated in CT. Also, the common co-occurrence
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of congenital ICA agenesis and other vascular abnormalities,
including intracranial aneurysms, should be noted in order to
appropriately refer these patients for further investigation and
necessary precautions.
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