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PTA associated with bilateral ophthalmic arteries arising
from the cavernous segments of the internal carotid arteries
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Abstract Persistent trigeminal artery (PTA) and its variant

(PTAV) are themost prevalent types of carotid-vertebrobasilar

anastomosis, but bilateral anastomoses are exceedingly rare.

We report a case of a right PTAVand tiny left lateral-type PTA

from which the cerebellar artery (presumed anterior inferior

cerebellar artery) arose. And also, bilateral ophthalmic arteries

arose from the cavernous segments of the internal carotid

arteries and entered the orbits via the superior orbital fissures.

Selective cerebral angiography, especially 3-dimensional

angiography, is superior to magnetic resonance (MR)

angiography to identify rare variations of the cerebral arteries.

Careful observation of MR angiographic source images is

important for identifying unique arterial coursing.
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Introduction

The term persistent trigeminal artery (PTA) describes

anastomosis between the cavernous or precavernous seg-

ment of the internal carotid artery (ICA) and midportion of

the basilar artery (BA), and PTA variant (PTAV) describes

a cerebellar artery (usually the anterior inferior cerebellar

artery, AICA) arising from the cavernous or precavernous

ICA without communication with the BA. These are the

most common types of carotid-vertebrobasilar anastomo-

sis, with a reported prevalence of 0.20–0.68%

[3, 4, 7, 10, 14]. Low spatial resolution on magnetic res-

onance (MR) angiography prevents visualization of some

tiny PTAs and PTAVs.

Since Binet and Young first reported a case of bilateral

PTAs in 1977 [5], several cases of bilateral PTAs, PTA and

PTAV, and bilateral PTAVs have been reported

[1, 2, 6, 8, 9, 12, 13].

We report a case of a right PTAV and tiny left lateral-

type PTA from which a cerebellar artery (presumed AICA)

arose. And also, the bilateral ophthalmic arteries (OAs)

originated from the cavernous segments of the ICAs and

entered the orbits via the superior orbital fissures instead of

the optic canals.

Case report

A 56-year-old woman with an incidentally discovered

cerebral aneurysm was transferred to our institution from a

private hospital for further evaluation and possible treat-

ment. Selective cerebral angiography showed an aneurysm

at the paraclinoid segment of the left ICA (Fig. 1) and a

small artery arising on either side from the precavernous

segment of the ICA. Typical coursing of an AICA by the

artery on the right without communication with the BA

indicated it was a PTAV. The proximal segment of the

artery on the left took the same course as that on the right,

but a distal segment of this artery was faintly identified.

Careful observation of special projections of the left
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Fig. 1 Selective catheter

angiography before coiling of

aneurysm. a Lateral projection

of the right internal carotid

angiography shows the right

anterior inferior cerebellar

artery (AICA) arising from the

precavernous segment of the

right internal carotid artery

(ICA), indicative of a persistent

trigeminal artery variant

(PTAV) (long thick arrows).

The right ophthalmic artery

arises from the cavernous

segment of the right ICA (long

thin arrow). b Lateral projection

of the left internal carotid

angiography shows an aneurysm

at the paraclinoid segment of the

left ICA (long dotted arrow). A

tiny artery arises from the

precavernous segment of the left

ICA, just as on the right side,

but the peripheral portion is

faintly visualized (short thick

arrow). The left ophthalmic

artery arises from the cavernous

segment of the left ICA (short

thin arrow). c–f Special
projections of the left internal

carotid angiography and its

3-dimensional image show that

the small artery arising from the

precavernous ICA is a persistent

trigeminal artery (PTA), not a

PTAV (short thick arrows and

long thin arrows). Short thin

arrows indicate tiny cerebellar

branch (presumed AICA), and

dotted arrows indicate basilar

artery (BA). The BA is

visualized momently (c, d).
g Anteroposterior projection of

the left vertebral angiography

shows tiny right AICA and

dominant type left AICA
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internal carotid angiography, including 3D images,

revealed the tiny artery as a lateral-type PTA from which a

small cerebellar artery (presumed AICA) arose (Fig. 1c–f),

and the bilateral OAs arose from the cavernous segments of

the ICAs. The left vertebral angiography showed tiny right

AICA and dominant type left AICA (Fig. 1g).

The patient provided informed consent and underwent

coiling of the unruptured aneurysm without complication.

Two months after the treatment, she underwent follow-up

MR imaging and MR angiography using a 3-Tesla scanner.

MR angiography showed no residual aneurysm. Arterial

variations previously detected by selective cerebral

angiography were reconfirmed. However, the distal seg-

ment of the tiny left PTA was not identified clearly even on

MR angiographic source images. The bilateral OAs origi-

nating from the cavernous ICAs ran laterally and entered

the orbits via the superior orbital fissures instead of the

optic canals (Fig. 2). Previous selective cerebral angiog-

raphy did not detect this unique coursing of the bilateral

OAs.

Discussion

PTAs, including PTAVs, represent the most common type

of carotid-vertebrobasilar anastomosis, with a reported

prevalence of approximately 0.5% [3, 4, 7, 10, 14]. How-

ever, reports of bilateral PTAs [1, 2, 5, 6], PTA and PTAV

[8, 9, 12], and bilateral PTAVs [13] are exceedingly rare. If

bilateral PTAs or PTAVs occur independently during early

gestation, their prevalence is estimated at about 0.0025%.

Traditionally, Saltzman [11] classified PTA according to

the branching pattern of the posterior communicating

artery (PCoA) and posterior cerebral artery, but O’uchi

[10] doubts, and we agree, that this system of classification

is useful, because the PCoA belongs to the supratentorial

arteries, and the PTA is related to the arteries of the

brainstem. Four types of PTA and PTAV have recently

been classified according to the branching of the vessel

from the PTA and the vessel’s course (Fig. 3): (1) lateral-

type PTA (usual type); (2) medial-type PTA (so-called

intrasellar type or trans-sphenoidal type); (3) PTAV (most

are AICA type); and (4) lateral-type PTA from which the

superior cerebellar artery arises [10, 14]. Our patient had a

right PTAV and left lateral-type PTA from which the

cerebellar artery (presumed AICA) arose. The small size of

the cerebellar artery allowed its visualization only by

selective cerebral angiography (Fig. 1c–f).

Cerebral arterial variations coexistent with PTA have

been reported [4], but none resemble the case of our

patient, with bilateral OAs originating from the cavernous

ICAs and entering the orbits via the superior orbital fis-

sures. One group reported a prevalence of such concurrent

variations on MR angiography of 0.42% [15] and indicated

right-side predominance, but they described no case of

bilateral type. During early gestation, there are primitive

dorsal and ventral OAs; the dorsal OA usually regresses

and the ventral OA remains and forms a normal OA. If the

Fig. 2 Magnetic resonance (MR) angiographic source image.

a Slightly angled thick axial reformatted image shows that anomalous

arteries arise from the precavernous segment of the bilateral internal

carotid arteries (ICAs) and course posteriorly (long and short thick

arrows). Bilateral ophthalmic arteries (OAs) arise from the cavernous

segments of the ICAs and enter the orbits via the superior orbital

fissures instead of the optic canals (long and short thin arrows).

Dotted arrows indicate the bilateral optic canals. b Sagittal refor-

matted image of the left side shows that the origin of the left OA is the

proximal siphon level, not supraclinoid/ophthalmic segment
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situation is reversed and the ventral OA disappears and the

dorsal OA remains, a persistent dorsal OA results [15]. The

persistent vessel usually arises from the inferolateral trunk,

a tiny branch of the cavernous segment of the ICA. Our

patient demonstrated two extremely rare arterial variations

simultaneously. Figure 4 shows a schematic illustration of

the intracranial arterial system of our patient. The unique

course of the bilateral OAs identified on MR angiographic

source images (Fig. 2) could not be recognized on selective

cerebral angiography.

Conclusions

We have presented selective cerebral angiographic images

of a patient with a right PTAV, left lateral-type PTA from

which a tiny cerebellar artery (presumed AICA) arose, and

bilateral OAs arising from the cavernous ICAs. MR

angiographic source images showed entry of the bilateral

OAs into the orbits via the superior orbital fissures instead

of the optic canals. Selective cerebral angiography is

superior to MR angiography for the evaluation of tiny

arteries. Careful evaluation of MR angiographic source

images is important to confirm rare arterial variations

including their unique arterial coursing.
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