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Congenital Absence of the Internal Carotid Artery
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Abstract We report three cases of congenital absence of the ICA. Patients
1 and 2 showed absence of one ICA with ipsilateral cerebral
We report three cases of congenital absence of an internalirculation supplied by the anterior communicating artery and/or
carotid artery (ICA), diagnosed incidentally by digital subtrac- posterior communicating artery. Patient 3 is an example of hyp-
tion angiography. The analysis of the cases is based on theplasia of the cervical portion of the ICA with the precavernous
classification of segmental ICA agenesis proposed by Lasjaunigsortion formed by a rete mirabile of vessels through the skull base.
and Berenstein. Usually the patients with this rare vasculawe discuss the clinical symptoms, diagnostic methods, and clinical
anomaly are asymptomatic; some may have symptoms related t#nd surgical implications of this condition.
cerebrovascular insufficiency, compression by enlarged intracra-
nial collateral vessels, or complications associated with cerebrdCase Reports
aneurysms. Diagnosis of congenital absence of ICA is made by
skull base computed tomography (CT) scan, CT and magneti
resonance angiography, and conventional or digital subtractiog:ase 1
angiography. . .
A 62-year-old woman was admitted to our hospital for acute onset of severe
occipital-nuchal headache and loss of consciousness. The neurological
Key words: Agenesis—Internal carotid artery—Cerebrovascularexamination revealed nuchal rigidity without focal neurological deficits. CT
insufficiency—Intracranial aneurysm scan showed subarachnoid hemorrhage. Emergent cerebral angiography
demonstrated an anterior communicating artery aneurysm and absence of
the left ICA. The omolateral anterior cerebral artery was supplied through
Congenital absence of the internal carotid artery (ICA) is a verythe anterior communicating artery; the middle cerebral artery was supplied
rare vascular anomaly. Agenesis, aplasia, or hypoplasia are tiBrough a hypertrophic posterior communicating artery arising from the
three conditions responsible for an absent ICA and reflect dif-contralateral posterior cerebral artery (Fig. 1). The patient underwent cra-

ferent developmental failures. This anomaly may be completely©tomy and clipping of the aneurysm. The postoperative period was
. . complicated by bilateral middle cerebral artery vasospasm; post-hemor-
asymptomatic and detected occasionally by skull base compute

) . . rhagic hydrocephalus was treated with ventriculoperitoneal shunting. The
tomography (CT) scan, magnetic resonance imaging (MRl)’patient has no neurological deficits.

angiography, or at autopsy or surgical procedure. The symptoms

are related to cerebrovascular insufficiency, compression bycase 2

enlarged intracranial vessels, and associated cerebral aneurysms.

Diagnosis is important to explain the clinical and surgical prob-A 28-year old woman, treated surgically in 1988 and 1992 for an anaplastic

lems related to this condition. astrocytoma in the right parietal region, was admitted to our hospital for a
recurrence of the neoplasm. The neurological examination showed a left

_ hemiparesis. MRI of the brain revealed a recurrence of the tumor with

Correspondence ta=. Florio, M.D. contralateral parietal extension. Surgical treatment was excluded. Digital
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Fig. 1. Case 1. Absence of the left internal
carotid artery (ICA) with associated anterior
communicating artery aneurysm. A, B Left
common carotid angiogram (oblique and lateral
view): absence of left ICA. C Right common
carotid angiogram (oblique view): opacification
of both anterior cerebral arteries and a small
anterior communicating artery aneurysm (ar-
row). D Left vertebral angiogram (anteroposte-
rior view): left middle cerebral artery is supplied
through a hypertrophic posterior communicat-
ing artery arising from the contralateral poste-
rior cerebral artery.

subtraction angiography, performed for intraarterial chemotherapy, demordescribed by Tode in 1787. As stated by Padget [1], such an
strated congenital absence of the left ICA; both homolateral anterior anéinomaly occurs before 24 days (3-mm stage) of embryogenesis,
middle cerebral arteries were supplied through the anterior communicatingyhen the ICA is formed from the terminal segments of the dorsal

artery (Fig. 2). aorta and the third aortic arch arteries. The three conditions respon-
sible for absent ICA are agenesis, aplasia, and hypoplasia. These
Case 3 are related to different developmental failures [2]. In most cases the

anomaly is unilateral. In less than 10% of cases both ICAs are
A 66-year-old man was admitted to our department for vertigo and loss ofnvolved. There is a predilection for the left ICA, with a ratio of
consciousness. Neurological examination showed no focal deficits. MRI ofibout 3 : 1.
the brain showed no pathology. Cerebral angiography revealed a kinking of ICA agenesis can be analyzed following the classification by
the right common carotid artery and hypoplasia of the cervical portion of thq_asjaunias and Berenstein [3], based on embryological criteria. The
left ICA. The petrosal pqrtion was _fiIIed by a rt_ete mire_lbile of skull base authors describe the segments of the fully developed ICA system in
vessels (Fig. 3). The patient was discharged with medical therapy. terms of the origins of branches of embryonic vessels. The seven

segments are as follows: 1, cervical segment (third aortic arch); 2,
Discussion ascending intrapetrous segment (between the third and second

aortic arches); 3, horizontal petrous segment (between the first and
Congenital absence of the ICA is a very rare vascular anomaly, witlsecond aortic arches); 4, ascending segment in foramen lacerum
only about 100 cases reported in the literature since the first cag@etween the first aortic arch and primitive maxillary artery); 5,
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Fig. 2. Case 2. Absence of the left ICA with associated astrocytoma. A, B
Aortography and left common carotid angiogram (anteroposterior and oblique
view): absence of the left ICA. C Right internal carotid angiogram
ﬁ (anteroposterior view): both left anterior and middle cerebral arteries are supplied
through the anterior communicating artery.

horizontal segment of carotid syphon (between the primitive maxtients may suffer from recurrent headache, blurred vision, cra-
illary artery and dorsal ophthalmic artery); 6, clinoid segmentnial nerves palsy, and hemiparesis. An absent ICA may be
(between the dorsal and ventral ophthalmic arteries); 7, term'naéiiagnosed by conventional or digital subtraction angiography

segment (between the primitive ophthalmic artery and anterio erformed for other reasons, such as intracranial hemorrhage
cerebral artery). These segments appear to be autonomous from the

. . - ) ue to ruptured aneurysm.
embryological point of view since each may show segmental agen- i i ) )
esis. The various types of segmental hypoplasia or agenesis and the According to the literature an increased occurrence of associated
resulting collateral pathways can be predicted with this model (Figintracranial aneurysms is documented in these patients. The fre-
4). Our cases 1 and 2 show agenesis of the terminal segment witiuency of intracranial aneurysms in patients with a “normally”
the homolateral cerebral hemisphere supplied via the circle ofleveloped ICA is estimated at 2%—4%, while in patients with
Willis (Figs. 1, 2). Case 3 is an example of abnormal segment &ongenital absence of the ICA the frequency of associated aneu-
with a rete mirabile between segments 5 and 6 supplied by branchq:;sms is in the 24%-34% range [2, 4—7]. The increased occurrence
of the internal maxillary artery that correspond to a remnant of theo]c intracranial aneurysm formation may be due to a pathological

dorsal opht_halmlc_ artery (Fig. 3). cerebral blood flow pattern related to collateral vessels or to a
The patient with an absent ICA may be completely asymp- . ) . .
tomatic due to collateral blood supply to the affected hemi-common congenital defect of the ICA and intracranial arteries.

sphere. Symptoms may be due to cerebrovascular insufficienc§Poradic cases of absent ICA have been reported associated with
and/or compression by enlarged collateral cerebral vessels. Pgerebral hemiatrophy, Klippel-Trenaunay syndrome, neurofibroma-
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Fig. 3. Case 3. Hypoplastic left ICA with “rete mirabile”. A, B Left common carotid and left vertebral angiogram (anteroposterior view):
common carotid angiogram (lateral and anteroposterior view): hypo- both left anterior and middle cerebral artery are supplied through the
plasia of the cervical portion of the left ICA while the absent petrosal anterior communicating artery and through a collateral vessel arising
portion of the ICA is filled by a ‘‘rete mirabile”” of vessels. C, D Right directly from the posterior communicating artery.

tosis, coarctation of aorta, arachnoid cyst, and symptomatic epieonfirm the MRI diagnosis of cerebral aneurysm, in difficult
lepsy [4, 6, 8—-12]. cases.

The diagnosis of congenital absence of the ICA can be made Diagnosis of absent ICA and of the cerebral vascular pattern
by skull base CT scan, MR angiography, conventional or digitalis important as regards the clinical and surgical problems related
subtraction angiography, at surgery or autopsy. The finding on #&o this condition. In these patients only one carotid artery sup-
routine CT scan of an absent or hypoplastic carotid canal is onelies both cerebral hemispheres and thromboembolic neurolog-
of the radiological methods of diagnosis of a congenitally anom-ical diseases can be explained by pathology of the contralateral
alous ICA; in these patients, because of the documented higbarotid artery or the vertebrobasilar system. In some surgical
incidence of intracranial aneurysm formation, further evaluationprocedures, such as carotid endarterectomy or surgery for
is done with high-resolution skull base CT scan, and CT and MRintracranial aneurysm, there is an increased risk of cerebral
angiography [13]. ischemic complications that can be identified; in these patients

Conventional or digital subtraction angiography may be es-prophylactic surgery such as extra-intracranial carotid by-pass
sential to evaluate the intracranial collateral vascular pattern, teould be considered before performing such procedures. In the
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Abnormal embryonic segment
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y artery internal maxillary

\ /artery
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pharyngeal y
artery
A

Type of variant Supply to the ipsilateral hemisphere

collateral vessel and its point of entry

Third aortic arch (segment No 1 and 2)

Dorsal aorta between the first

and the second aortic arches
(segment No 3)

Dorsal aorta between the first aortic
arch and the primitive maxillary

—Fenestration of the cervical ICA
- Agenesis of the cervical ICA Ascending pharyngeal artery (“intra
tympanic course of the [CA™).

Betweensegment2and 3

Otic or mandibular arteries between
segment 3and 4

- Agenesis of the cervical and
ascending intra petrous portions
ofthe ICA

—Agenesis of the cervical and petrous  Tri
portionof the ICA

lartery or cc ral
siphon between segments4and 5

artery (segment No )

Dorsal aorta between the primitive
maxillary artery and the dorsal

~ Agenesis of the cervical, petrous
and cavernous portion of the ICA

Carotid rete mirabile between segment
Sand6

ophthalmic artery (segment No 5)

Dorsal aorta between the dorsal and
ventral ophthalmic arteries
(segment No 6)

Dorsal aorta distal to the segment No 6

~No carotid visible External carotid artery (internal
maxillary branches) via the ophthalmic

artery distal to the 6th segment

-Small carotid ending in the Circle of Willis

Fig. 4. Classification of segmental ICA
agenesis proposed by Lasjaunias and
Berenstein [3]. A Segment of the fully developed
ICA system based on embryological criteria. B
Table of the abnormal embryonic segment, type

cavernous siphon by a persistent
dorsal ophthalmicartery (infcro-
B lateral trunk)

of variant, and supply to the ipsilateral collateral
vessel. From Lasjaunias and Berenstein [3], pp
1-32.

transsphenoidal approch to the pituitary gland the surgeon and intracranial aneurysm: A rare association occurring in an infant.

should consider the possibility of encountering an intercavern-

Arch Neurol 44:232-235

ous vessel in any patient with absence of the ICA. Moreover,”- Waga S, Okada M, Kojima T (1978) Saccular aneurysm associated

these patients should be followed clinically and radiographically

with absence of the left cervical carotid arteries. Neurosurgery
3:208-212

because of the documented increased frequency of intracranigl goigestein SJ, Lee C, Young AB (1984) Aplasia of the cervical

aneurysms.

internal carotid artery and malformation of the circle of Willis asso-

ciated with Klippel-Trenaunay syndrome: Case report. J Neurosurg
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