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Abstract

A persistent trigeminal artery is the most common persistent carotid-vertebrobasilar anastomosis, while persistent trigeminal
artery variants involve termination at the cerebellar artery without connecting to the basilar artery. Internal carotid artery
hyperplasia is also a rare congenital anomaly. To the best of our knowledge, there are no reports of persistent trigeminal
artery variant associated with ipsilateral hypoplasia of the internal carotid artery. Herein, we report a case of a 44 year-old
woman who visited a neurosurgical clinic because of chronic headaches. Magnetic resonance angiography showed impaired
delineation of the left internal carotid artery, and she was referred to our hospital for catheter angiography. Angiogram
revealed left internal carotid artery hypoplasia and a left persistent trigeminal artery variant that terminated at the left anterior
inferior cerebellar artery. Computed tomography bone images showed a narrow left carotid canal. We diagnosed congenital
hypoplasia of the left internal carotid artery concomitant with ipsilateral persistent trigeminal artery variant. Careful imaging
assessment is important for identifying persistent trigeminal artery variant when associated with ipsilateral internal carotid
artery hypoplasia.
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Introduction

A persistent trigeminal artery (PTA) is a type of carotid-
vertebrobasilar anastomosis [4]. PTA variants (PTAV) are
rare and are characterized by termination at the cerebellar
artery without connecting to the basilar artery. Hypoplasia
of the internal carotid artery (ICA) is also a rare congenital
anomaly. To the best of our knowledge, there are no reports
of their simultaneous coexistence. Herein, we report a case
of PTAV associated with ipsilateral hypoplasia of the ICA.
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Case report

A 44 year-old woman with a history of congenital hearing
loss and migraine without aura visited a neurosurgical clinic
because of chronic headaches. She underwent magnetic
resonance imaging and magnetic resonance angiography
(MRA) at the clinic. MRA (1.5 T Magnetom Essenza, Sie-
mens, Erlangen, Germany) showed impaired delineation of
the left ICA, and she was referred to our hospital for catheter
angiography (digital subtraction angiography [DSA]). MRA
(3 T Magnetom Skyra, Siemens) performed at our institution
also showed luminal narrowing of the left ICA. Additionally,
an anomalous artery originating from the left ICA, which
was not confirmed by 1.5 T MRA, was observed (Fig. 1a).
The anomalous artery was tiny and its course could
not be identified, even on MRA source images (Fig. 1b).
Left internal carotid angiogram revealed hypoplasia of the
ICA and a PTAV terminating into the left anterior inferior
cerebellar artery (AICA) (Fig. 2a). Right internal carotid
angiogram demonstrated a fenestration at the A1 portion
of the right anterior cerebral artery, and bilateral anterior
cerebral artery blood flow. Vertebral angiogram showed
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adequate blood flow transiting from the left posterior  the left carotid canal was narrower than the right carotid
communicating artery to the left middle cerebral artery  canal (Fig. 3). Thus, we diagnosed her with congenital
(Fig. 2b). Computed tomography bone images showed that

Fig. 1 Magnetic resonance
angiography showing hypo-
plasia of the left internal carotid
artery and a persistent trigemi-
nal artery variant (arrows). a
Maximum intensity projection
image. b Source image. The
persistent trigeminal artery vari-
ant was tiny and its course could
not be identified, even on the
source image

Fig.2 Left internal carotid
angiogram (a lateral view)
revealed hypoplasia of the
internal carotid artery and a
persistent trigeminal artery
variant terminating into the

left anterior inferior cerebellar
artery (arrow). Left vertebral
angiogram (b lateral view) dem-
onstrated adequate blood flow
transiting from the left posterior
communicating artery to the left
middle cerebral artery, and no
blood flow delineation of the \
left anterior inferior cerebellar
artery

Fig.3 Computed tomography
bone images (a axial view; b
coronal view) demonstrating
that the left carotid canal was
narrower than the right carotid
canal (arrows)
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hypoplasia of the left ICA concomitant with ipsilateral
PTAV.

Discussion

Herein, we presented an extremely rare case of PTAV
associated with ipsilateral ICA hypoplasia, which was
found incidentally. To the best of our knowledge, there
are no previous reports of PTAV associated with ipsilateral
congenital hypoplasia of the ICA. Aplasia and hypoplasia
of the ICA are rare congenital anomalies. ICA hypoplasia
presents with a narrow caliber ICA. Bone images of the
carotid canal can differentiate whether ICA hypoplasia is
congenital (i.e., a narrower carotid canal diameter; as in
the present case) or acquired (i.e., a normal carotid canal
diameter). Congenital hypoplasia of the ICA is typi-
cally asymptomatic but may rarely present with cerebral
ischemia [9].

PTA is the most common persistent carotid-verte-
brobasilar anastomosis. Among PTA, PTAV is connected
to the cerebellar artery without passing through the basilar
artery, with a reported incidence of 0.18-0.76% [4]. PTAV
includes those that terminate to the superior cerebellar
artery, AICA (e.g., as in our case), and the posterior infe-
rior cerebellar artery, with AICA termination being the
most common [3, 8]. Although the exact embryogenesis
mechanism for PTAV is not well understood, incomplete
fusion of the paired longitudinal neural arteries may be
involved [4]. PTAV is most often detected incidentally, as
in the present case, although it can cause trigeminal neu-
ralgia, PTA aneurysms (subarachnoid hemorrhage), and
trigeminal cavernous fistulas [4, 5, 7, 10].

PTAV can usually be detected with MRA, with two
previous studies demonstrating detection rates of 0.17
and 0.34% [6, 8]. However, in the present case, PTAV
terminating at the AICA was confirmed by DSA rather
than MRA. Thus, MRA may be unable to detect a PTAV
with a small cerebellar artery size. Furthermore, an ipsilat-
eral hypoplastic ICA (as in our case) has a reduced PTAV
blood flow, which may also make PTAV identification by
MRA difficult. Thus, DSA appears to be superior to MRA
for identifying PTAV associated with ipsilateral ICA hypo-
plasia (Fig. 2).

A few cases of ICA hypoplasia with a PTA as a collateral
pathway or ICA agenesis with PTAV have been reported
[1, 2, 5]. However, to our knowledge, there are no reports
of PTAV associated with ipsilateral congenital hypoplasia
of the ICA. Although the simultaneous existence of both
of these conditions is extremely rare, our findings provide
important information for use in diagnostic and interven-
tional neuroradiology in such cases.

Conclusion

Herein, we report an extremely rare case of PTAV associ-
ated with ipsilateral hypoplasia of the ICA. Careful imag-
ing assessment is important for identifying PTAV when
associated with ipsilateral ICA hypoplasia, because the
PTAV is poorly visualized.
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