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Case Report

Persistent Trigeminal Artery
Variant Terminating

in the Ipsilateral Superior
Cerebellar Artery
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Persistent trigeminal artery (PTA) represent an unusual remnant of the fetal carotid-basilar
anastomosis. Persistent trigeminal artery variant (PTAV) is a rare anastomosis between the in-
ternal carotid artery and cerebellar artery, without an interposing basilar artery segment. We
report the case of 49-year-old female with an incidentally discovered, rare variation of PTA that
directly terminated in the ipsilateral superior cerebellar artery. The variation was observed on
CT angiography, digital subtraction angiography, and MR angiography. Additionally, we reviewed
the embryogenesis of PTA and PTAV and discussed the clinical implications of this variation.

Index terms Cerebral Arteries; Anatomic Variation; Angiography;
Persistent Cerebral Embryonic Artery

INTRODUCTION

There are four major anastomoses that arise transiently between the carotid and ver-
tebrobasilar systems: the primitive trigeminal, otic, hypoglossal, and proatlantal inter-
segmental arteries, named according to the cranial nerves they run parallel to (1).
These vessels normally regress when final anastomoses are formed. Failure of regres-
sion of the trigeminal artery leads to a persistent carotid-basilar anastomosis (persistent
trigeminal artery, PTA), which is the most frequent anastomosis found after birth, with
an angiographic incidence of approximately 0.37% (2).

Persistent trigeminal artery variant (PTAV) originates from the precavernous portion
of the internal carotid artery (ICA) and directly terminates at the cerebellar arteries
without joining the basilar artery. It is extremely rare in general population. Previous

Korean study reported the population-based incidence of PTAV approximately 0.32%
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on digital subtraction angiography (DSA) and 0.1% on MR angiography (MRA) (3). The most
commonly reported PTAVs are the anterior inferior cerebellar artery (AICA) type (Saltzman
type IIIb) (4, 5). Herein, we present a case of PTAV that directly terminated as the ipsilateral
superior cerebellar artery (SCA) without joining the vertebrobasilar system that was inciden-
tally detected on CT angiography (CTA), DSA, and MRA. To the best of our knowledge, the ra-

diological findings of this condition have not yet been reported.

CASE REPORT

A previously healthy 49-year-old female was admitted to our emergency department with
sudden onset of loss of consciousness after her neck was trapped between machines at her
workplace for 5 minutes. Initial cervical spine CT revealed fractures of the left anterior tu-
bercle of the C6 vertebra and the left transverse process of the C7 vertebra.

The patient subsequently underwent CTA of the head and neck, which demonstrated oc-
clusion of the left proximal common carotid artery and reconstitution of the left carotid bulb
via collaterals. Incidentally, a variation of PTA arising from the precavernous portion of the
right ICA and running to the posterior fossa was identified. DSA of the right ICA revealed that
this anomalous artery supplied the superior part of the right cerebellar hemisphere, which is
the territory of the SCA. The anomalous artery did not connect with the basilar artery (Fig.
1A, B). Based on these findings, the patient was diagnosed with PTAV (Saltzman type IIla) (5).
No other vascular abnormalities, such as arteriovenous malformations and intracranial an-
eurysms, were observed.

The patient was managed conservatively and discharged 74 days after the trauma without
focal neurologic deficit. A follow-up MRA at 15 months after the injury confirmed that the
PTAV contributed to the ipsilateral SCA without joining the basilar artery (Fig. 1C-E).

This study has got an ethical review exemption from the Institutional Review Board of our in-
stitution and we achieved the written informed consent from the patient (IRB No. 2020-09-034).

DISCUSSION

Embryologically, four fetal carotid-basilar anastomoses temporarily exist: the primitive tri-
geminal, otic, hypoglossal, and proatlantal intersegmental arteries, named according to the
cranial nerves they run parallel to (1). Generally, these fetal anastomoses regress during the
formation of the posterior communicating artery. However, failure of their regression results
in their persistence into adulthood. PTA is the most cephalad and most common variation
among these anastomoses. During embryogenesis, incomplete fusion of the longitudinal
neural arteries may lead to an absence of a direct connection between the PTA and basilar
artery, resulting in its termination as one of the cerebellar arteries; this is known as PTAV (6).

In 1959, Saltzman (5) described the angiographic appearance of PTA and classified it into
three types according to angiographic appearance. The Saltzman type I PTA connects to the
basilar artery at a level between the SCA and AICA. The Saltzman type II PTA connects to the
basilar artery above the origin of the SCAs. Saltzman type III PTA is characterized by the
presence of a PTA arising from the precavernous ICA and connecting directly with a cerebel-
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Fig. 1. Aright persistent trigeminal artery variant discovered incidentally in a 49-year-old female with cervical trauma.

A. Lateral projection digital subtraction angiography image of the right internal carotid artery. Early arterial phase image depicts the persis-
tent trigeminal artery variant (arrow), arising from the precavernous portion of the right internal carotid artery and running to the posterior
fossa.

B. Late arterial phase image depicts that the persistent trigeminal artery variant supplies the superior part of the right cerebellar hemisphere
(arrowheads).

C. Time-of-flight MR angiography maximum intensity projection image. The apicoposterior view of the intracranial arteries depicts the persis-
tent trigeminal artery variant (arrows) running to the right superior cerebellar artery territory, below the right posterior cerebral artery (arrow-
heads).

D. Lateral view of the right internal carotid artery depicts the persistent trigeminal artery variant (arrow) arising from the precavernous por-
tion of the right internal carotid artery and running to the posterior fossa.

E. Apicoposterior view of the vertebrobasilar arteries depicts the persistent trigeminal artery variant (arrow), without an interposing segment
of the basilar artery. This artery supplies the superior cerebellar artery territory (arrowhead).

lar artery without interposition of the basilar artery; it is also called PTAV. The PTAV arises
from the ICA and terminates directly as the SCA (type IlIa), AICA (type IIIb), and posterior in-
ferior cerebellar artery (type Illc) without interposition of the basilar artery (Fig. 1F) (7). The
present case was consistent with Saltzman type I1la PTAV.

Generally, PTA and PTAV have been noted incidentally. However, the presence of an em-
bryonic vessel persisting into adulthood indicates disturbed cerebrovascular development.
Therefore, PTAV is frequently associated with other vascular abnormalities, particularly an-
eurysms (26%) (8). Common aneurysm sites associated with PTAV are the circle of Willis and
the ICA-PTAV junction (8). Other vascular anomalies associated with PTA and PTAV are arte-

riovenous malformation (4.5%), carotid and vertebral artery agenesis, carotico-cavernous fis-
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Fig. 1. Aright persistent trigeminal artery variant discovered incidentally in a 49-year-old female with cervical trauma.

F. Schematic illustration of Saltzman Type llla, llib, and llic PTA.

Focal non-fusion of the longitudinal neural artery with the trigeminal artery at the levels of the SCA, AICA, and PICA resulted in the PTA termi-
nating in the SCA (Saltzman llla), AICA (Saltzman IlIb), and PICA (Saltzman llic), respectively (arrows).

AICA = anterior inferior cerebellar artery, BA = basilar artery, ICA = internal carotid artery, MCA = middle cerebral artery, PCA = posterior cere-
bral artery, PCOM = posterior communicating artery, PICA = posterior inferior cerebellar artery, PTA = persistent trigeminal artery, SCA = supe-
rior cerebellar artery, VA = vertebral artery

MCA PCA MCA PCA MCA PCA
PCOM PCOM PCOM
j — SCA —T—SCA ———SCA
BA BA BA
——)—AICA ——AICA ——AICA
PICA PICA \ PICA
ICA VA ICA VA ICA VA
Saltzman llla Saltzman Illb Saltzman llic

Modified from Ali et al. Neurosurgery 2008;62:E746-E748 (7).

tula, and Moyamoya disease (7-9). Therefore, neuroradiologists, neurologists, and neurosur-
geons should be aware that PTAV could be accompanied by other vascular anomalies. In our
case of PTAV, however, aneurysms or other vascular malformations were not detected.

It is vital to recognize these vessels before surgical treatment and endovascular interven-
tion. Because blood flows from the carotid to the vertebrobasilar system, there is a risk of
brainstem or cerebellar ischemia caused by emboli from an ulcerated atherosclerotic plaque
in the carotid bulb passing through these anomalous vessels during an endovascular proce-
dure (10).

In conclusion, we present an extremely rare case of PTAV, which directly terminates in the
SCA (Saltzman type IIIa). To the best of our knowledge, the radiological features of this type
of PTAV have not yet been reported. Although PTA and PTAV are rare, careful investigation of
these anastomoses is important. Inappropriate diagnosis could lead to serious complica-
tions, such as hemorrhage or brainstem and cerebellar ischemia, during interventional en-

dovascular procedures or surgeries.
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