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Fusiform aneurysm of the basilar artery associated
with internal carotid artery agenesis

Abstract

Internal carotid artery (ICA) agenesis is rare and corresponds to the concomitant absence of
ICA and the carotid canal. Two possible mechanisms involve the association between ICA
agenesis and intracranial aneurysms: hemodynamic overload and hyperflow by demand
of a given territory. We describe a case of Type I agenesis of the left ICA associated with

fusiform aneurysm and fenestration of the basilar artery (BA).
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Introduction

Agenesis of the internal carotid artery (ICA) is rare, with an in-
cidence of 0.01% in the general population.'? Agenesis on the left is
more common than on the right with a 3:1 ratio.! The term agenesis
represents the complete absence of ICA, with no corresponding carot-
id canal since its formation follows the development of the artery. The
hypoplasia corresponds to the incomplete development of the vessel.?
Patients with ICA agenesis are generally asymptomatic but may have
a headache, seizures, or neurological deficits secondary to cerebral
ischemia or intracranial hemorrhage.' Other related symptoms in-
clude pulsatile, migraine tinnitus, and Horner syndrome.**

Although an exact cause for these anomalies has not been estab-
lished, it is known to result from an insult during embryogenesis. The
ICA originates from the dorsal aorta and the third aortic arch during
the first 6 weeks of embryonic development. On the other hand, the
origin of the common and external carotid arteries is controversial.
Some authors claim that the ICA and external carotid artery (ECA)
originate from the third aortic arch and therefore the agenesis of the
ICA should be accompanied by the absence of ipsilateral ECA. For
others, common and external carotid arteries can develop normally
even in the agenesis of [CA.*

Three types of collateral circulation can be observed in the agen-
esis of ICA: due to the persistence of embryological anastomoses,
transdural anastomoses with the ECA or through the Willis poly-
gon."? Three types of collateral pathways are described through the
Willis polygon: in Type I, the anterior cerebral artery is supplied
by the contralateral ACI via the anterior communicating artery
(ACoA) and the ACM by the basilar artery via the posterior cere-
bral artery or ACoP; in Type Il, the anterior cerebral arteries and ip-
silateral MCA are supplied by the contralateral ACI via ACoA; and
in Type IlI, the anterior cerebral arteries and MCA are supplied by
anastomoses that developed from the ACE or contralateral ACI. 2
Computed tomography (CT) confirms the diagnosis by the absence
of the carotid canal. The absence of ICA can be seen in the CT an-
giographic study. Differential diagnoses include arterial dissection,
stenosis, or ICA occlusion. Digital cerebral angiography, on the other

hand, can be indicated to assess extra-intracranial collateral circula-
tion and in the association of cerebral aneurysms or other vascular
anomalies.®

Case report

A 57-year-old male patient, asymptomatic, with a history of a car
accident, in the investigation of head trauma. CT and Angio-CT show
the absence of the left carotid canal and non-opacification of the left
ICA (Figure 1 A & 1B). Other findings are the fenestration and fusi-
form aneurysm of the basilar artery (BA) with a prominent left poste-
rior communicating artery (PCoA) continuing in the middle cerebral
artery (MCA) (Figure 2 A & 2B). Digital cerebral angiography con-
firmed the findings described and demonstrated that the left middle
cerebral artery was supplied by BA through the ipsilateral posterior
communicating artery (Figure 3A & 3B). We consider the demand for
flow in the territory of the left MCA by the Type I agenesis of the ICA
as a pathophysiological mechanism related to the development of the
fusiform aneurysm of BA. Option for conservative treatment of the
flow-related aneurysm.

Discussion

The incidence of intracranial aneurysm in the general population is
estimated at 2-4%, and its association with ICA agenesis occurs in 25-
43% of cases.! Two mechanisms have been postulated to explain the
association between ICA agenesis and intracranial aneurysms, may
develop secondary to hemodynamic imbalance, or due to an error in
embryological development.' The first mechanism is attributed to
hemodynamic overload in normal vessels '’ and the higher incidence
of these cerebral aneurysms were found in patients over 30 years of
age, suggesting that hyperflow-acquired aneurysms are more common
than congenital aneurysms.’

Fenestration or partial duplication is defined as a division of the
vessel lumen, resulting in two distinct endothelium channels that may
or may not share the adventitial layer. Arterial fenestrations are de-
scribed in association with several vascular anomalies, with a strong
association between fenestrations and aneurysms, which may origi-
nate from these or occur in a different site.®
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Figure | (A) CT without contrast showing absence of the left carotid canal (blue arrow). (B)—Angio-CT showing non-opacification of the left internal carotid

artery (ICA) and absence of the ipsilateral carotid canal (white arrow).

Figure 2 (A) CT angio showing non-thrombosed aneurysm of the basilar artery. (B) Volumetric reconstruction of Angio-CT showing vertebro-basilar

fenestration and fusiform aneurysm of the basilar artery (blue arrow).

In our case, we opted for conservative treatment because it is an
asymptomatic patient, considering that the mechanism of hemody-
namic overload in the posterior circulation related to ICA agenesis
(Type I)? is similar to that related to the development of proximal flow
aneurysms in malformations high output cerebral arteriovenous arter-
ies. In these cases, these aneurysmal dilations are usually asymptom-
atic and do not require an approach.’
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