Case Report

Carotid Artery Hypoplasia Incidentally Found
in Adult Patient: Case Report
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Congenital hypoplasia of the internal carotid artery (ICA) is a rare congenital anomaly. It is usually found
incidentally during radiological examination for other reasons. Most patients are usually asymptomatic but a few of them
may present with headache, Horner's syndrome, or transient ischemic attack (TIA). We presented herein an asymptomatic
case of left carotid artery hypoplasia found on magnetic resonance imaging (MRI) during routine checkup. MRI with
magnetic resonance angiography (MRA) showed severe hypoplasia of the left ICA from carotid bifurcation to petrous
segment with collateral flow from the enlarged posterior communicating artery (PCOM) to supply the left middle cerebral
artery (MCA). Recognition of this anomaly is very important when planning carotid endarterectomy or transsphenoidal

hypophyseal surgery, even in case of acute brain attack from thromboembolic causes.
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Congenital absence of the internal carotid
artery (ICA) is a rare congenital anomaly occurring in
less than 0.01% of the population®?. The term “absence”
is referred to a spectrum of developmental abnormalities
including agenesis, aplasia, and hypoplasia of the ICA.
Agenesis and aplasia represent total absence of the
artery. Hypoplasia is characterized by ICA narrowing
along its entire course because of incomplete develop-
ment. In such cases, the anterior cerebral artery (ACA)
and middle cerebral artery (MCA) on the side of the
absence are usually supplied by the contralateral ICA
through the circle of Willis or posterior circulation
through the posterior communicating artery (PCOM)®@.
Patients are usually asymptomatic but a few of them
may present with headache®, Horner’s syndrome®),
hormonal dysfunction®, or transient ischemic attack
(TTIA)®. We reported a case of left carotid artery hypo-
plasia in asymptomatic case diagnosed on magnetic
resonance imaging (MRI) and magnetic resonance
angiography (MRA) during routine checkup.

Case Report

A 76-year-old woman with underlying well-
controlled hypertension underwent first time MRI of
the brain and MRA during routine checkup. She denied
any abnormal neurological symptoms. The MRI and

Correspondence to:

Theeraphol P. Neuroradiology Division, Department of Radiology, Faculty
of Medicine Ramathibodi Hospital, Mahidol University, Bangkok 10400,
Thailand.

Phone: +66-2-2011000

E-mail: theerapholl @gmail.com

1338

MRA of the brain showed diminished flow-related
enhancement of the left petrous ICA (Fig. 1A) and
collateral flow to the left cerebral hemisphere through
the circle of Willis via a patent anterior communicating
artery (ACOM) (Fig. 1B). No perceivable flow-related
enhancement within the left supraclinoid ICA on the
compressed image was noted. Hypoplasia of the left
carotid canal was apparently shown on T1W image
(Fig. 1C), which confirmed the congenital anomaly of
the small-sized left ICA. The MRA of the neck also
showed diffused small size of the left common carotid
artery (CCA) and very small size of the entire left [CA
from its origin up to petrous part (Fig. 1D).

Discussion

Agenesis, aplasia, and hypoplasia of the
ICA are rare congenital anomalies occurring in less
than 0.01% of the population”-. The term “absence”
is referred to a spectrum of agenesis, aplasia, and
hypoplasia of the ICA. Agenesis of ICA is caused by
total nondevelopment of ICA, whereas aplasia and
hypoplasia of ICA are respectively nondevelopment
or incomplete development of the ICA despite the
presence of embryonic precursor of the vessel*”. The
exact mechanisms of these developmental anomalies
remain unknown. Therefore, agenesis and aplasia
represent total absence of the artery, unlike hypoplasia,
which is characterized by diffuse ICA narrowing along
its entire course. Unilateral ICA abnormalities are
distinctly more common than bilateral ICA agenesis
or hypoplasia®. In these ICA abnormalities, there are
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Fig.1  Hypoplasia of the left ICA. (A) Source image from
a 3D time-of-flight (TOF) MRA shows diminished
flow-related enhancement within the petrous part
of the left ICA (arrow). (B) Compressed image
from the 3D TOF MRA shows an enlarged left
PCOM (arrow) extending forward to supply the
left MCA. The left ACA is supplied via a patent
ACOM (arrowhead). There is no perceivable flow-
related enhancement within the left supraclinoid
ICA on this compressed image. (C) Axial TIW
image at the level of the petrous ICA shows
hypoplasia of the left carotid canal (arrows). (D)
3D TOF MRA of the neck shows diffusely
diminished flow-related enhancement within the
left ICA (arrow) and diffuse small size of the left
CCA (arrowhead).
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three major collateral pathways to supply the anterior
cerebral circulation. The most common collateral
pathway is through the enlarged PCOM to supply the
MCA, as of this patient. The ACA on the side of ICA
abnormalities are usually supplied by the contralateral
ICA through the circle of Willis via a patent ACOM®>®),
Other rare collateral pathways may be an anastomosis
between the external carotid artery (ECA) and ICA at
the skull base or an intercavernous anastomosis with
the contralateral ICA(2,8,9). Agenesis of ICA may be
misdiagnosed as ICA occlusion. To distinguish ICA
agenesis from acquired ICA occlusion, computed
tomography (CT) scan of the skull base should be
performed focusing on the ipsilateral carotid canal?.
This is the carotid canal normally develops in the setting
of presence of embryonic ICA at five to six weeks of
gestation. Therefore, demonstration of an absent or small
carotid canal indicates a congenital absence, and helps
differentiate from acquired causes of ICA occlusion or
narrowing, such as chronic dissection, severe athero-
sclerosis, or fibromuscular dysplasia®'*'". Moreover,
the presence of ipsilateral CCA hypoplasia suggests
the diagnosis of congenital absence of the ICA!Y.
Although many cases of congenital absence
of the ICA remain asymptomatic due to the presence
of collateral circulation, these patients may present
with neurological symptoms later in life due to
cerebrovascular insufficiency. Congenital absence of
the ICA has a high prevalence of intracranial aneurysms
of 24% to 34%, compared to a 2% to 4% prevalence
in the general population®”. The aneurysms are
possibly related to altered flow dynamics and increased
flow through the collateral vessels along with
congenital defects of the vessel wall, as the ACOM is
the most common site of associated aneurysm. Owing
to increased risk of aneurysm, clinical and radiologic
surveillance in these patients has been indicated®.
The patients with congenital absence of the ICA may
present with migraine-like headache®®, rarely congenital
Horner’s syndrome™, hormonal dysfunction®, TIA®,
or symptoms related to pressure effects from enlarged
collateral vessels. Recognition of congenital absence
of the carotid artery is important when planning carotid
endarterectomy, as both cerebral hemispheres may be
dependent upon a single critical atheromatous carotid
artery. In addition, the recognition of this condition is
important in the setting of thromboembolic disease,
as embolism from atherosclerotic disease in the
contralateral carotid artery or vertebrobasilar system
can occur. Consideration of this anomaly may help
prevent the missed diagnosis of carotid dissection or
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high-grade carotid stenosis, as the imaging findings of
ICA hypoplasia can mimic radiographic string sign in
carotid dissection or severe carotid stenosis'!'?.
Finally, failure to recognize the intercavernous collateral
pathway can have serious complications during
transsphenoidal hypophyseal surgery®.

Conclusion

Agenesis, aplasia, and hypoplasia of the ICA
are rare congenital anomalies. The major collateral
pathways include the circle of Willis, persistence of
embryonic vessels, anastomosis between ECA and
ICA, and intercavernous anastomosis. Although many
cases are asymptomatic and incidentally detected,
recognition of this anomaly is important in the setting
of thromboembolic disease, during planned carotid
endarterectomy or transsphenoidal hypophyseal surgery,
and detection of associated cerebral aneurysms.

What is already known on this topic?

Congenital absence of the ICA is a rare
congenital anomaly. Collateral circulations from
contralateral ICA or vertebrobasilar system play an
important role to supply the cerebral hemisphere on the
affected side. Patients are usually asymptomatic, but
a few patients may present with symptoms related to
cerebrovascular insufficiency or pressure effects from
enlarged collateral vessels. Recognition of this anomaly
is important during planned carotid endarterectomy,
or transsphenoidal hypophyseal surgery to prevent
serious complications. In addition, recognition of this
anomaly helps prevent the missed diagnosis of chronic
dissection or high-grade carotid stenosis.

‘What this study adds?

There are two points of interest. Firstly, this
is the first report of congenital absence of the ICA in
Thai population. Secondly, CT scan of the skull base
should be done to identify the hypoplastic carotid canal
that helps differentiate ICA agenesis or hypoplasia
from acquired causes of carotid occlusion or stenosis.
If CT scan of skull base is not done, identification of
the hypoplastic carotid canal on axial TIW or T2ZW MRI
can be used.
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