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Abstract

There are four types of fetal anastomosis between the carotid and vertebrobasilar arteries at 5 weeks gestation; from caudal to
cranial position, these involve the proatlantal intersegmental, hypoglossal, otic, and trigeminal arteries. Excluding otic artery,
these arteries may persist rarely. Persistent trigeminal artery (PTA) is the most common carotid-vertebrobasilar anastomosis,
and the medial type (intrasellar) PTA is quite rare, accounting for approximately 10% of all PTA cases. An aneurysm is
occasionally found at the origin of the PTA. Rarely, an aneurysm arises at the trunk of the PTA. Using magnetic resonance
angiography, we identified a case of medial type PTA with an unruptured saccular aneurysm at its trunk.
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Introduction

According to Padget [6], there are four types of fetal anas-
tomosis between the carotid and vertebrobasilar arteries at
5 weeks gestation; from caudal to cranial position, these
involve the proatlantal intersegmental, hypoglossal, otic, and
trigeminal arteries. The otic artery never persists, and other
arteries may persist rarely. An anastomotic artery between
the cavernous segment of the internal carotid artery (ICA)
and the midportion of the basilar artery (BA) is occasion-
ally incidentally found on magnetic resonance angiography
(MRA). This is called persistent trigeminal artery (PTA),
the most cephalad and most common type of carotid-ver-
tebrobasilar anastomosis [10]. There are two types: lateral
(usual) type and medial (intrasellar) type [7], with the latter
being quite rare, accounting for approximately 10% of PTAs
[2, 11].

An aneurysm rarely arises at the junction between the
ICA and the PTA, and an aneurysm can sometimes be found
at the trunk of the PTA [1, 3, 4] or PTA-BA junction [9].
Using MRA, we identified a case of an unruptured saccular
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aneurysm occurring at the trunk of the medial type PTA, an
extremely rare association [1, 3].

Case report

A 73-year-old woman with aortic arch aneurysm underwent
cranial magnetic resonance imaging (MRI) and MRA using
a 3-T scanner (Magnetom Skyra, Siemens Medical System,
Erlangen, Germany) for the evaluation of cerebrovascular
diseases, instead of no significant neurological symptoms.
MRA was obtained using a standard three-dimensional
time-of-flight technique. The imaging parameters were a flip
angle of 18°, repetition time of 21.0 s, echo time of 3.69 s,
and slice thickness of 0.8 mm.

MRI revealed no significant abnormality except for mul-
tiple tiny ischemic foci in the bilateral cerebral hemispheres
(not shown). MRA showed a large anomalous artery aris-
ing from the cavernous segment of the right ICA. It took a
medial course and turned posteriorly. Finally, it anastomosed
with the mid portion of the BA, indicative of medial type
PTA. At the angulation point of the PTA trunk, a saccular
aneurysm was found. Another saccular aneurysm was seen
at the distal cavernous segment of the right ICA (Figs. 1,2).
The proximal BA was hypoplastic. The right posterior cer-
ebral artery (PCA) was supplied by the ICA, indicative of
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Fig. 1 Supero-inferior (a) and right lateral (b) projections of volume
rendering (VR) image of magnetic resonance angiography (MRA)
show a large anomalous artery arising from the cavernous segment
of the right internal carotid artery (ICA) (long arrows). “Tau sign”
is seen in the lateral projection. The artery takes a medial course and

a fetal origin of the PCA. Thus, the PTA of our patient was
classified as Salzman’s type 3 [8].

The two aneurysms of this patient were not treated by
coil embolization because of the aortic arch aneurysm and
lack of ant symptoms related to the aneurysms. Her clinical
course was uneventful for over 1 year.

Discussion

There are four types of fetal anastomosis between the carotid
and vertebro-basilar arteries (VBA): from the caudal to cra-
nial position, these involve the proatlantal intersegmental,
hypoglossal, otic, and trigeminal arteries. Excluding the
otic artery, these arteries may persist rarely, with each type
manifesting several variations [10]. The PTA is the most
common types of anastomosis. According to a meta-analysis
by Brzegowy et al. [2], its overall prevalence was 0.3%. Tra-
ditionally, Salzman’s classification [8] was used for PTAs.
He classified PTAs according to their relationship with the
posterior communicating artery (PCoA). Type 1 is absent
PCoA bilaterally, Type 2 is absent the P1 segment of the
PCA (called fetal origin PCA) bilaterally, and Type 3 is ipsi-
lateral fetal origin of PCA. Thus, our patient is regarded as
having Type 3 PTA. This classification may be useful for
the hemodynamic evaluation of the VBA, including blood
supply via the PTA. However, the infra- and supra-tentorial
arteries adopt different routes of embryological develop-
ment. The PTA is an infratentorial artery, while the PCoA
is supratentorial artery. Thus, the PTA and PCoA have no
developmental relationship with each other. We, therefore,
believe that the Salzman’s classification [8] has no meaning

[11].
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turns posteriorly, finally anastomosing with the basilar artery (BA),
which is indicative of medial type (intrasellar) persistent trigeminal
artery (PTA). At the turning point of the PTA trunk, a saccular aneu-
rysm is seen (short arrow)

Reviewing several anatomic reports concerning PTAs,
Salas et al. [7] classified the PTA into two types according to
relationship to the abducens nerve, lateral and medial types.
The lateral type of the PTA originates from the posterolat-
eral aspect of the posterior bend of the cavernous segment
of the ICA, and it crosses underneath and distorts the abdu-
cens nerve, continuing between the abducens and trigeminal
nerves. The medial type PTA originates from the posterome-
dial aspect of the posterior bend of the cavernous segment
of the ICA and pierces the clival dura at the dorsum sellae.
Thus, the medial type is also called intrasellar PTA, and it
is dangerous to encounter during transsphenoidal pituitary
surgery [5]. These two types of PTAs are suggested to have
different routes of embryonic development. The medial type
is rare, accounting for only roughly 10% of PTAs [2, 11].
The medial type PTA arises from a slightly more distal por-
tion of the ICA than the lateral type does [10].

An aneurysm can be seen at the ICA-PTA junction, less
frequently at its trunk [1, 3, 4], and extremely rarely at the
PTA-BA junction [9]. According to a literature review by
Kai et al. [4], 18 PTA aneurysms were detected at the ICA-
PTA junction, 12 at the PTA trunk, and 3 at the PTA-BA
junction. The majority of PTA aneurysms are saccular
type, but fusiform aneurysm has also been reported. PTA
aneurysm may present with mass effect in the cavernous
sinus, such as abducens nerve palsy or trigeminal neuralgia.
If a PTA aneurysm ruptures, subarachnoid hemorrhage or
carotid-cavernous fistula occurs, depending on whether it
is located on the intracavernous or extracavernous portion
of the PTA. According to the review of PTA aneurysm by
Diana et al. [3], medial type PTA aneurysm is only seen in
1 out of 40 cases.

Our patient also had another aneurysm at the distal cav-
ernous segment of the ipsilateral ICA. The frequency of
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Fig.2 Left anterior oblique (a) and infero-superior (b) projections
of MRA show a large anomalous artery arising from the cavernous
segment of the right ICA. The artery takes a medial course and turns
posteriorly, finally anastomosing with the BA, which is indicative of
medial type PTA. At the turning point of the PTA trunk, a saccular
aneurysm is seen (long arrows). The right posterior cerebral artery
(PCA) arises from the ICA, which is indicative of fetal type PCA
(short white arrows). Thus, this is classified as Salzman’s type 3 PTA.
There is another saccular aneurysm at the distal cavernous segment of
the right ICA (a, short black arrow). The dotted arrow (b) indicates
the posterior lobe of the pituitary gland. ¢ Right posterior oblique
projection of the VR image of MRA shows the anatomical details

intracranial aneurysms in other locations coexisting with a
PTA was reported to be 4.2% using MRA, which is similar
to that in the general population (3.7%). Thus, other intrac-
ranial aneurysms seem to have no association with the PTA.
The previously reported higher frequency of cerebral aneu-
rysms in patients with a PTA might be related to selection
bias, as catheter angiographic studies are usually applied for
evaluating symptomatic aneurysms.

Ruptured PTA aneurysms should be treated by coil emboli-
zation, with a balloon-assisted technique [4, 9], or with a dual
stent-assisted technique. Recently, the flow-diverter stent has
been used for aneurysm treatment. If preservation of the PTA

of the anomalous artery and its surrounding arterial structures. The
long arrow indicates saccular aneurysm of the PTA trunk. The short
black arrow indicates saccular aneurysm of the distal cavernous seg-
ment of the right ICA. The short white arrow indicates the origin of
the fetal type right PCA. The dotted arrow indicates hypoplastic BA.
d Reformatted source image of MRA at 5 mm thickness shows the
anatomical relationship between the medial type PTA and aneurysms.
The long arrow indicates saccular aneurysm of the PTA trunk. The
short arrow indicates saccular aneurysm of the distal cavernous seg-
ment of the right ICA. The dotted arrow indicates the posterior lobe
of the pituitary gland

proves difficult, the PTA trunk may be occluded by coils [3].
Symptomatic unruptured aneurysms should also be treated.
The aneurysms in our patient were unruptured, and there were
no related symptoms noted. In addition, she was 73 years old
and had an aortic arch aneurysm. Therefore, she was treated
conservatively.
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Conclusions

We reported a case of medial type (intrasellar) PTA asso-
ciated with an unruptured saccular aneurysm at its trunk,
an extremely rare association. Only a few cases have been
reported previously. The Salas classification of the PTA (lat-
eral and medial types) is more useful than Salzman’s clas-
sification, including its modifications.
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