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Congenital absence of the internal carotid artery is a rare anatomical variant. The pri-
marily reported origins of the ophthalmic artery associated with this variant are the pos-
terior communicating, middle cerebral, and external carotid arteries. We report the case

of a patient without an internal carotid artery whose ophthalmic artery originated from
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artery.
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the contralateral internal carotid artery. The superior hypophyseal and prechiasmal arter-
ies may contribute to collateral flow to the orbit from the contralateral internal carotid
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Introduction

Absence of the internal carotid artery (ICA) is rare. Accord-
ing to Vasovi¢ et al. [1], hypoplasia, aplasia, and agenesis of
the ICA were reported in 466 cases by the end of 2020, with
a prevalence of 0.1%. The diagnosis of ICA agenesis is based
on collateral flow patterns to the cerebral hemisphere ipsilat-
eral to the absent ICA and the absence of the carotid canal.

* Competing Interests: The authors have no conflicts of interest.

Some studies have investigated the origin of the ophthalmic
artery (OphA). The main sites of origin of the OphA associ-
ated with the absence of the ICA are the ipsilateral posterior
communicating artery (PCoA) [2,3], ipsilateral middle cerebral
artery (MCA) [4], and external carotid artery [5]. However, to
the best of our knowledge, cases of OphA originating from the
contralateral ICA are extremely rare in the English literature.
Herein, we report a case of OphA originating from the con-
tralateral ICA associated with ipsilateral ICA agenesis.
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Fig. 1 - Frontal maximum intensity projection of the
magnetic resonance angiography demonstrates total
absence of flow in the right internal carotid artery. The
collateral flows to the right middle cerebral artery via the
right posterior communicating artery (arrow) and to the
right anterior cerebral artery via the anterior
communicating artery (arrowhead).

Case presentation

A 45-year-old woman presenting with headache and facial
pain underwent magnetic resonance angiography, showing
the absence of flow-related signal intensity within the right
ICA.

The right MCA received a collateral flow from the right
PCoA, in which multiple fusiform dilations and aneurysms
were observed (Fig. 1). The Al segment of the right anterior
cerebral artery (ACA) was absent, and the right ACA received
collateral flow from the left ICA through the anterior commu-
nicating artery (Fig. 1). The right OphA originated from the
supraclinoid segment of the left ICA, followed by the infe-
rior aspect of the optic chiasm, and entered the right optic
canal (Fig. 2). The bone-window computed tomography im-
age showed total absence of the right carotid canal (Fig. 3).
Cerebral angiography was performed to assess for the pres-
ence of multiple cerebral aneurysms. Three-dimensional dig-
ital subtraction angiography of the left ICA revealed that the
right OphA originated from the medial aspect of the left ICA,
slightly proximal to the left OphA (Fig. 4). In addition, the right
OphA passed through the ventral side of the pituitary stalk,
from which 2 small vessels toward the pituitary stalk and the
right optic tract branched off (Fig. 5).

Discussion

In the present case, the right OphA originated from the left
ICA in the absence of the right ICA. The absence of the ICA is
believed to be caused by abnormal regression of the first and

Fig. 2 - Axial slab maximum intensity projection image
from the magnetic resonance angiography demonstrates
the right ophthalmic artery originating from the left
internal carotid artery, running ventral to the pituitary
stalk, and reaching the right optic canal (arrowheads). The
normally originated left ophthalmic artery is also visible
(arrow).

Fig. 3 - The bone-window computed tomography image
shows total absence of the right carotid canal. The left
carotid canal is visible (arrow).

third aortic arches in the developing embryo [6,7]. It is thought
that a variety of collateral blood flows develop in combination
with the timing of the formation of the circle of Willis and
basilar arteries [8,9]. Lie classified the absence of the ICA into
6 categories based on collateral blood flow pathways to the
cerebral hemisphere, and this case was classified as type A. In
acquired ICA occlusion, a bony carotid canal is formed; how-
ever, the ipsilateral carotid canal is not observed during ICA
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Fig. 4 - Anterior-posterior image from 3-dimensional digital
subtraction angiography demonstrates the right
ophthalmic artery (arrowheads) originating from the left
internal carotid artery just proximal to the left ophthalmic
artery (arrow).

Fig. 5 - (A, B) Axial slab maximum intensity projection
images of 3-dimensional digital angiography show 2 small
branches (white straight arrows) from the right ophthalmic
artery (white curved arrow) running toward the pituitary
and the optic tract. Pituitary gland (black arrow) and stalk
(black arrowhead) are seen posterior to these branches.

agenesis. This characteristic pattern of collateral vessels and
carotid canal defects led to the diagnosis of unilateral ICA age-
nesis.

The OphA has various anomalous origins. The most com-
mon variant is the middle meningeal artery origin, followed
by the cavernous segment origin of the ICA [10]. The main re-
ported sites of origin of the OphA associated with the absence
of the ICA are the ipsilateral PCoA [2,3], ipsilateral MCA [4], and
external carotid artery [5].

Fig. 6 - Schematic drawing of the superior hypophyseal
arteries (SHAs) (arrows), the prechiasmal artery
(arrowhead) from the right ophthalmic artery, and the
internal carotid arteries, viewed from below (A). In this case
(B), the anastomoses between the left SHA and the right
prechiasmal artery via the right SHA may enable the right
orbit to be supplied by the contralateral internal carotid
artery.

To date, only 3 cases of OphA originating from the con-
tralateral ICA following absence of the ICA have been re-
ported [11-13]. In these case reports, the path of anomalous
OphA has not been discussed in detail. The embryological
explanation for this abnormal ophthalmic arterial origin re-
mains speculative; however, circuminfundibular anastomoses
formed mainly by the bilateral superior hypophyseal arteries
(SHAs) may be involved. The SHA is a branch of the supracli-
noid ICA. The SHA originates medially or posteromedially to
the ICA and within 5 mm of the origin of the OphA [14]. This
artery runs toward the origin of the pituitary stalk and divides
into several branches that supply the optic nerve, optic chi-
asm, anterior gland of the pituitary, pituitary stalk, and third
ventricle [15].

The branches that terminate at the proximal portion of
the stalk connect with the branches of the contralateral SHA,
forming the main part of the circuminfundibular anastomo-
sis anterior to the infundibulum [14]. The circuminfundibular
anastomosis has two other main components: the infundibu-
lar arteries from the PCoA and the prechiasmal arteries from
the OphA [16].

In this case, a right anomalous OphA originating from the
medial aspect of the left ICA, slightly proximal to the left OphA
and small branches running toward the pituitary stalk and op-
tic tract were discovered. It is possible that the left SHA was
anastomosed with the right prechiasmal artery via the right
SHA to supply the right orbit (Fig. 6). Prechiasmal arteries are
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rare, with only one (1.7%) identified in 30 autopsy specimens
in 1 report [17] and 3 in 25 autopsy specimens (6%) identified in
another report [15]. The infrequent occurrence of the prechi-
asmal artery and the absence of the ICA may be related to the
fact that the OphA originating from the contralateral ICA is
very rare.

Conclusion

We encountered an extremely rare case in which the OphA
originated from the contralateral ICA and was associated
with agenesis of the ICA. The circuminfundibular anastomo-
sis formed by the bilateral SHA, prechiasmal artery, and in-
fundibular artery may be involved in the formation of a col-
lateral pathway between the orbit and contralateral ICA. To
avoid ischemic complications during endovascular emboliza-
tion and surgery of the sella turcica, radiologists should be
aware of the possibility of this collateral pathway and report
it to the surgeon.

Patient consent

In this case report, written informed consent was obtained.
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