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Angiographic findings and clinical implications of persistent 
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Abstract
Background: The primitive hypoglossal artery (PHA) is a rare vascular anomaly, which belongs to
the group of carotid-basilar anastomosis that may occur in adults.

Case presentation: Herein is presented a case of a patient with a PHA, who had undergone a
cerebral angiography due to investigation of subarachnoid hemorrhage. Additionally, the diagnostic
alternatives for detection and assessment of PHA and the spectrum of diseases related to its
presence are discussed.

Conclusions: The presence of a persistent PHA can be recognized as an incidental finding in a
cerebral angiography without any other clinical implication or may be associated with certain
clinical entities such as aneurysm formation and atherosclerotic disease.

Case report
A 51-year old man admitted to the emergencies of our
Hospital, due to an episode of loss of consciousness. The
chest X-ray (CXR), electrocardiogram (ECG) and first lab-
oratory findings were normal and his medical history was
remarkable for arterial hypertension, hypercholestero-
lemia and cigarette smoking. The patient underwent an
unenhanced emergency cranial CT scan during the first
hour of his admission, which revealed moderate sub-
arachnoid hemorrhage (Fig. 1). The patient recovered
completely after some hours and scheduled for a cerebral
digital subtraction angiography, in order to exclude the
presence of an aneurysm or an arteriovenous
malformation.

The angiography performed by Seldiger percutaneous
puncture of the right femoral artery and selective catheter-
ization of the right and left carotid artery and both verte-
bral arteries. There was no aneurysm or arteriovenous
malformation demonstrated at this study. Instead, the
selective catheterization of the left carotid artery disclosed
a large persistent PHA originating from the internal
carotid artery at the level of C2, which continued as basi-
lar artery (Fig. 2). The catheterisation of the left subclavian
artery demonstrated absence of the left vertebral artery
whereas the right vertebral artery appeared hypoplastic
(Fig 3). The right carotid artery appeared normal. Both
posterior communicating arteries were visualised. The
first angiogram in this particular patient did not reveal any
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vascular pathology. The patient repeated the angiography
three weeks later, without any new other finding. Based
on the findings of the two angiograms, the PHA was con-
sidered as an incidental finding and the etiology of the
stroke in this patient was attributed to "nonaneurysmal"
SAH.

Discussion
The primitive hypoglossal artery (PHA) belongs to the
group of segmental arteries, which establish the dorsoven-
tral anastomosis during the early fetal life. In the embryo,
this dorsoventral anastomosis exists between an anterior
arterial system, corresponding to the ventral aorta and a
posterior one, located anteriorly in the midline of the neu-
ral tube [1]. Segmental arteries at the level of the brain-
stem are named after the cranial nerves with which they
course, and include the trigeminal, otic and hypoglossal
artery. Their involution coincides with the development
of the posterior communicating artery, which takes place
from the 30th to the 40th day of the fetal life. Although
these segmental arteries obliterate normally after the 40th

day, sporadically such an artery remains patent resulting

in a carotid-basilar anastomosis during the adult life, as in
the case herein presented. A persistent PHA is related with
alterations to the anatomy of cerebral circulation and,
although it can be observed as an incidental finding in cer-
ebral angiography, its presence has been associated with
clinical implications [2].

The PHA represents a rare carotid-basilar anastomosis,
with a reported incidence between 0.03 and 0.26% on cer-
ebral angiography [2,3]. The PHA is the second most fre-
quent after the persistent trigeminal artery, which makes
up the vast majority of persistent primitive connections,
whereas the persistent otic and proatlantal intersegmental
arteries (type 1, corresponding to the first segmental artery
and type 2, corresponding to the second segmental artery)
are less frequent. The characteristics which constitute the
criteria for identification of the PHA are described as fol-
lows: a) the PHA arises from the cervical part of the inter-
nal carotid artery at the C1-C2 level, b) together with the
XIIth cranial nerve enters the posterior cranial fossa via the
hypoglossal canal, c) the basilar trunk arises from the
branch of PHA and d) the ipsilateral vertebral artery may
be hypoplastic [1].

Although conventional angiography has been considered
as the reference standard for the detection and evaluation
of vascular structures, there are diagnostic alternatives
with different advantages. CT angiography is a noninva-
sive examination, which has the advantage of multiplanar
demonstration of the PHA by the use of 3D reconstraction
techniques. Therefore, CT angiography provides excellent
anatomic localization of PHA in all its parts and depicts
clearly its entrance to the hypoglossal canal [4].

MR imaging and MR angiography in particular is able to
sufficiently demonstrate the PHA, withour any contrast
medium. MR angiography, by using a maximum-inten-
sity-projection (MIP) program is able to show the com-
plete carotid-basilar anastomosis without
superimposition of other vessels [3–5]. Both CT and MR
angiography are diagnostic alternatives, which have
already been reported in the literature in cases of PHA
detection and evaluation of certain pathologic conditions.
Thus, stenosis due to atherosclerotic plaque or aneurysm
formation can be depicted by 3D CT or MR angiography
[6,7].

Since the presence of PHA may be completely asympto-
matic, it may appear as an incidental finding in a cerebral
angiogram performed for another diagnostic purpose.
However, its identification is clinically important before
carotid endarterctomy or skull base surgery [8]. This is
obviously related with the fact that both the anterior and
posterior cerebral circulation is dependent on the arterial
supply of internal carotid artery. The existance of PHA has

CT scan of the patient after the submission to the hospital, which demonstrates the SAHFigure 1
CT scan of the patient after the submission to the hospital, 
which demonstrates the SAH.
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also been related with increased incidence of aneurysms,
arteriovenous malformations and atheroslerotic disease
[5–7,9,10]. The later may present as a plaque extending
from the distal carotid artery into the internal carotid
artery (ICA) or as an isolated stenosis near the PHA take-
off. The group of persistent primitive arteries, in which
PHA belongs to, is implicated in cases of moyamoya and
quasi-moyamoya disease as well [11,12].

The recognition of PHA as a member of the group of
carotid-basilar connections and the reported incidence of
related diseases has led to some pathogenetic considera-
tions. There is a hypothesis related to the formation of
atherosclerotic plaques affecting the PHA lumen. Because
the origin of the PHA from the ICA forms analogous flow
dynamics as at the carotid bulb, the development of an
atherosclerotic plaque can be expected [7]. Another impli-

cation is that in cases of atherosclerotic disease, the clini-
cal assessment of a patient with a PHA may lead to some
confusion, due to atypical distribution of cerebral emboli.
In addition to that, it has already been suggested that the
PHA may be associated with anomalous structure of the
vessel wall and exposes the basilar trunk to unusual
haemodynamic stress, predisposing to the onset of aneu-
rysms [6]. However, since the above theories have not
been yet established, it would be interesting to be investi-
gated in the setting of a multi-center study.

The detection and investigation of an uncommon vascular
anomaly, such as the PHA, by an interventional or a non-
interventional approach, is of clinical importance, since
its presence has been related with a spectrum of diseases.
In addition to that, CT and MR angiography due to their

Lateral view of intra-arterial digital subtraction angiography shows the hypoglossal artery, which connects the left internal carotid artery with the basilar arteryFigure 2
Lateral view of intra-arterial digital subtraction angiography shows the hypoglossal artery, which connects the left internal 
carotid artery with the basilar artery.
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3D capabilities have considerably facilitated the demon-
stration of the PHA as an anatomic variation.
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Catheterisation of the right vertebral artery, which appears hypoplasticFigure 3
Catheterisation of the right vertebral artery, which appears 
hypoplastic.
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