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MR Appearance of the Persistent Hypoglossal Artery

Norihiko Fujita, Nobumitsu Shimada, Hiroshi Takimoto, and Tadayuki Satou
Summary: We describe the MR appearance of the persistent
hypoglossal artery incidentally found in a case of known glioblas-
toma multiforme. On the spin-echo images, an abnormal tubular
structure of low intensity penetrating the hypoglossal canal was
recognized. MR angiography showed its vascular nature and the
anomalous vessel connecting the internal carotid and basilar
arteries.

Index terms: Arteries, abnormalities and anomalies; Arteries,
hypoglossal

The persistent hypoglossal artery, a persis-
tent carotid-basilar anastomosis, is a rare vas-
cular anomaly. We describe a case of a persis-
tent hypoglossal artery suspected on initial
spin-echo magnetic resonance (MR) examina-
tion and confirmed with subsequent MR angiog-
raphy.

Case Report
A 52-year-old man who had undergone an operation for

glioblastoma multiforme was admitted for further care. He
was referred for an MR examination to evaluate the present
state of the tumor. A spin-echo MR examination of the
whole brain with and without gadopentetate dimeglumine
showed a large tumor in the right supratentorial region.
Although the tumor did not extend to the posterior fossa,
an abnormal tubular structure of low intensity was noted
on the most caudal section (Fig 1A). This extended from
the premedullary cistern to the extracranial region on the
right side through the hypoglossal canal. Because an ab-
normal vascular structure was suspected on the basis of
the spin-echo finding, three-dimensional time-of-flight MR
angiography was done 2 days after the initial MR exami-
nation. The original section (Fig 1B) and the reformatted
MR angiograms (Fig 1C and D) showed communication
between the right internal carotid and basilar arteries
through an anomalous vessel penetrating the hypoglossal
canal.
Discussion

Carotid-basilar anastomoses represent per-
sistent embryonic circulatory patterns that link
the carotid and vertebrobasilar systems. With
the exception of extracranial proatlantal inter-
segmental arteries, these are named according
to the cranial nerves they parallel: the persistent
trigeminal, otic (acoustic), and hypoglossal ar-
teries. Normally, these anastomoses remain
functional for about 7 to 10 days during the
early stage of fetal development and then oblit-
erate at the rate the posterior communicating
arteries develop (1). Failure of this obliteration
results in a persistent embryonic artery.
The persistent hypoglossal artery is the sec-

ond most common carotid-basilar anastomosis.
Its frequency is about one sixth that of the most
common one, the primitive trigeminal artery (2,
3), of which the prevalence is 0.1% to 0.2% (4).
According to angiographic studies (2–5), the
primitive hypoglossal artery originates from the
cervical part of the internal carotid artery at the
level of C-1 to C-3. After a tortuous course, it
penetrates the enlarged hypoglossal canal and
joins the lower portion of the basilar artery.
When it is large, the proximal vertebral arteries
usually are hypoplastic and the ipsilateral ver-
tebral artery may be absent. These findings are
consistent with the MR findings in our case.
Differentiation between the hypoglossal and the
less common proatlantal intersegmental artery
on angiographic examination requires careful
analysis because these primitive arteries take a
similar course (6). The proatlantal interseg-
mental artery enters the posterior fossa through
the foramen magnum, following the course of
the vertebral artery. Therefore, differentiation
between these primitive arteries on MR will be
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Fig 1. Spin-echo imaging and MR angiography of a persistent hypoglossal artery.
A, Postcontrast axial T1-weighted image (500/15/2 [repetition time/echo time/excitations]) at the level of the medulla oblongata

shows an abnormal tubular structure of low intensity (arrowheads) penetrating the right hypoglossal canal.
B, Source image of axial three-dimensional time-of-flight MR angiogram (45/8/1, 258 flip angle) with magnetization transfer contrast.

The abnormal tubular structure (arrowheads) seen in A produces extremely high signal intensity comparable to that of the internal
carotid artery (arrow).

C, Sagittal and D, coronal reformatted views of axial MR angiogram show the course of the persistent hypoglossal artery connecting
the internal carotid and basilar arteries (arrows). Neither vertebral artery was seen on these reformatted views because both were
hypoplastic on original more caudal sections (not shown).
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easy by demonstrating the foramen through
which it passes.
The clinical significance of the persistent hy-

poglossal artery is unclear. Occasionally, aneu-
rysms develop at the junction of this artery with
the basilar artery (7–9). This vascular anasto-
mosis may be of functional importance in pa-
tients with carotid stenoses and may provide a
pathway for cerebral embolism, as reported in
cases of persistent primitive trigeminal arteries
(10–12).
Before the advent of MR, conventional an-

giography was the only method for diagnosing
these primitive arteries. Since then, some cases
of persistent trigeminal artery have been dis-
covered by means of MR imaging (13–15). As
illustrated in our case, when an abnormal tubu-
lar structure of low intensity penetrating the hy-
poglossal canal is encountered on spin-echo
imaging, it suggests the presence of a persistent
hypoglossal artery. MR angiography is useful
for confirming the spin-echo finding and dem-
onstrating the course of the anomalous vessel
noninvasively.
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