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Internal Carotid Artery Agenesis: Clinical and Radiological Review of 
a Rare Anomaly

Abstract

Internal Carotid Artery agenesis (ICA) is a rare, even exceptional, congenital anomaly of the cerebral vascular system, de-
fined by the complete absence of ICA development during embryonic life. It occurs with an estimated incidence of less than 
0.01% in the general population. Often unilateral and asymptomatic due to collateral circulation, it can nevertheless manifest 
as ischemic symptoms or headaches, or be discovered incidentally during imaging for other indications. Diagnosis is based on 
imaging, particularly computed tomography (CT) and MR angiography, which show the absence of the ICA and its bony canal. 
Complications include stroke and intracranial aneurysms.
Although often benign, ACI agenesis requires accurate diagnosis and careful monitoring due to the associated vascular risk.
This article provides a review of the anatomical, clinical, and radiological data related to this malformation.
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Introduction
The internal carotid artery is a key component of the anterior 
cerebral circulation. Its embryonic development is linked to the 
third pair of aortic arches, around the fourth week of gestation 
[1]. Agenesis, defined as the complete absence of formation of 
the ICA and its bony canal, is a very rare anomaly (incidence 
< 0.01%), often asymptomatic but potentially responsible for 
neurological events.
Prevalence is higher in men in some series, but there is no con-
sensus [2].

Pathophysiology
The ICA normally forms from the third pair of aortic arches 
and the aortic sac between the third and fifth weeks of gesta-
tion. Early interruption of this development results in agenesis, 
defined by the total absence of the artery and its bony canal 
in the base of the skull [3]. On the other hand, late regression 
would result in hypoplasia or aplasia (very thin or threadlike 
artery, but with preserved bony canal). These distinctions have 
important diagnostic and prognostic implications.

Clinical Observation
We present the case of a 36-year-old woman who was referred 
to the medical imaging department at Rabat Specialty Hospital 
for a CT angiography of the brain following headaches and left 
hemiparesis.

Figure 1: 3rd Aortic Arch.

The CT angiography showed that the right internal carotid ar-
tery was not visible from its origin to the cerebral vessels, as 
well as compensatory dilation of the collateral vessels, provid-
ed by the anterior and posterior communicating arteries, which 
appeared tortuous, dilatation of the contralateral carotid artery, 
and dilatation of the right hemispheric cortical veins.

The right external carotid artery arises from the right common 
carotid artery, with no identifiable internal carotid artery.
The CT scan with bone reconstruction showed the absence of 
the right carotid canal.
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Figure 2: Axial CT scan of the base of the skull showing the absence of the right carotid canal (A).
No opacification of the right internal carotid artery (B).

Figure 3: Right external carotid artery arises from the right 
common carotid artery, with no identifiable internal carotid 

artery.

Unfortunately, the patient was lost to follow-up, and further 
complementary diagnostic evaluations could not be performed.

Discussion
ACI agenesis is an important differential imaging diagnosis of 
acquired occlusion, which does not alter the carotid canal. It 
is generally well tolerated thanks to collateral networks. The 
major risk remains the formation of intracranial aneurysms on 
compensatory vessels, probably due to chronic hyperflow [4]. 
Radiological monitoring is therefore recommended in diag-
nosed patients. Management is mainly conservative, except in 
cases of complications requiring neurosurgical or endovascular 
intervention.

Collateral circulation analysis
•    via the contralateral carotid artery through the anterior com-
municating artery;
•    via the vertebral arteries through the posterior communicat-
ing artery;
•    via the external arteries and meningeal anastomoses.

Clinical manifestations
In most cases, patients are asymptomatic due to effective col-
lateral circulation via the circle of Willis, the vertebral arteries, 
or the meningeal branches [5]. However, some patients present 
with neurological symptoms, particularly when the collateral 
network is incomplete or insufficient, including:
• Transient ischemic attacks (TIAs) or cerebral infarction,
• Chronic headaches,
• Visual disturbances or focal neurological deficits.
There is also a significant association between ACI agenesis 
and the formation of intracranial aneurysms, observed in 25–
35% of cases [6]. These aneurysms, most often located on the 
anterior or posterior communicating artery, are thought to be 
promoted by hemodynamic hyperflow in compensatory ves-
sels [7].

Contributions of imaging
Imaging plays a key role in establishing the diagnosis, evaluat-
ing collateral pathways, and detecting associated abnormali-
ties:
•    CT with bone reconstruction is the examination of choice 
for visualizing the absence of the carotid canal and analyzing 
the path of collaterals.

Figure 4: Angio-CT showing the absence of the right internal carotid artery.
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•    CT angiography or MR angiography can be used to map 
intracranial circulation and identify aneurysms or areas of isch-
emia.
•    Dynamic substraction arteriography, although less com-
monly used today, provides dynamic visualization of circula-
tion and may be indispensable in planning endovascular thera-
py if a contralateral high-flow aneurysm is present.

Therapeutic and prognostic implications of complications 
related to agenesis
In most asymptomatic cases, no intervention is necessary. 
However, recognition of this anomaly has important implica-
tions:
•    Avoid invasive investigations or unnecessary treatment in 
cases of misdiagnosis of acute occlusion;
•    Initiate clinical and radiological monitoring in patients with 
associated aneurysms, with possible neurosurgical or endovas-
cular treatment;
•    Monitor patients with ischemic symptoms to assess the ap-
propriateness of revascularization.
Some authors recommend systematic screening for intracranial 
aneurysms by MR angiography in all diagnosed patients, due 
to the increased risk of rupture [8].

Differential diagnosis
It is essential to distinguish congenital agenesis from acquired 
occlusion (due to atherosclerosis, dissection, thrombosis, or 
trauma). In acquired occlusion, the carotid canal in the tem-
poral bone is still present, since embryological formation has 
taken place. The identification of an absence of the carotid ca-
nal on imaging (CT or MRI) is therefore a pathognomonic cri-
terion for agenesis [9].

Conclusion
ICA agenesis is a rare and often asymptomatic congenital 
anomaly, revealed by modern imaging techniques. Its recogni-
tion is essential in order to distinguish this condition from path-

ological occlusion, anticipate vascular risks, and adapt follow-
up care. Screening for associated aneurysms is recommended.

In summary, ICA agenesis is a rare congenital vascular anoma-
ly that is generally benign but potentially associated with seri-
ous complications. Its recognition is based on specific radio-
logical criteria, notably the absence of the bony canal. Careful 
evaluation of collaterals and aneurysms is essential to guide 
follow-up and prevent major neurological events.


