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Transvenous coil embolization of
hypoglossal canal dural arteriovenous
fistula using detachable coils:

A case report

Su Min Kye, Jun Hyong Ahn, Heui Seung Lee, Ji Hee Kim, Jae Keun Oh,

Joon Ho Song, In Bok Chang

Department of Neurosurgery, Hallym University Sacred Heart Hospital, Anyang, Korea

The hypoglossal canal (HC) is an unusual location of the posterior fossa dural arterio-
venous fistula (AVF), which usually occurs in the transverse or sigmoid sinus. Herein,
we report a case of HC dural AVF successfully treated with transvenous coil emboli-
zation using detachable coils in a 68-year-old woman who presented with headache
and left pulsatile tinnitus for 2 months. Brain magnetic resonance imaging (MRI)
and cerebral angiography revealed left HC dural AVF. The pulsatile bruit disappeared
immediately after the procedure. Follow-up MRI showed complete disappearance
of the fistula. Precise localization of the fistula through careful consideration of the
anatomy and transvenous coil embolization using a detachable coil can facilitate the

treatment for HC dural AVF.
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INTRODUCTION

Intracranial dural arteriovenous fistulas (AVFs) are defined as abnormal connec-

tions between the meningeal arteries and dural sinuses or veins within the dura ma-

ter. Although most posterior fossa dural AVFs usually occur in the transverse or sig-

moid sinus, the hypoglossal canal (HC) is an unusual location of the posterior fossa
dural AVE To date, only a few case series of HC dural AVFs have been reported.”®”

Unusual location and similar appearance on angiography might result in misdiagno-

sis as marginal or inferior petrosal sinus dural AVE"?” HC dural AVFs are usually

fed by the meningeal branches of the bilateral ascending pharyngeal artery via the

HC, occipital artery via the mastoid foramen, and vertebral artery via the foramen

magnum. As the anterior condylar vein within the HC has numerous anastomoses,
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symptoms and treatment modalities for HC dural AVF
depend on the venous drainage pattern.”” Here, we de-
scribe a case of a patient with HC dural AVF treated with

transvenous coil embolization using detachable coils.

CASE REPORT

A 68-year-old woman presented with left pulse-syn-
chronous tinnitus and headache for 2 months. Physical
examination demonstrated an audible bruit over the left
mastoid process. Bruit decreased during the ipsilateral
carotid artery compression. Ocular symptoms, such as

exophthalmos or chemosis, were not observed. Magnetic

resonance imaging (MRI) and magnetic resonance angi-
ography (MRA) were performed to rule out the vascular
origin. MRA demonstrated abnormal signal hyperin-
tensity around the HC (the “magic wand appearance”)
(Fig. 1A, 1B). Computed tomography (CT) of the bone
showed bone erosion and left HC expansion (Fig. 1C).
Transfemoral cerebral angiography revealed a dural ar-
teriovenous fistula (AVF) in the anterior condylar vein
within the HC, fed by the neuromeningeal branches
of the bilateral-ascending pharyngeal artery, occipital
artery (Fig. 2A, 2B, 2C), and vertebral artery (Fig. 2D).
The dural AVF drained into the internal jugular vein,
inferior petrosal sinus, and vertebral venous plexus.

Although retrograde flow drained into the cavernous

Fig. 1. Magnetic resonance angiography shows abnormal signal hyperintensity around the left hypoglossal canal
(the “magic wand appearance”) (arrow) (A, B). A bone imaging computed tomography shows bone erosion and
expansion of left hypoglossal canal (arrow) (C).
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sinus through inferior petrosal sinus, cortical reflux was

not observed (Cognard type IIa). Schematic illustration
of the anatomy of dural AVF is described in Fig. 2E.
One week after cerebral angiography, transvenous
embolization was performed under general anes-
thesia to occlude the venous pouch of the anterior
condylar vein. After positioning the 5-Fr angioca-
theter in the left external carotid artery and a 6-Fr
guiding catheter in the left internal jugular vein, an
Excelsior 1018 microcatheter was inserted into the
anterior condylar vein via the jugular bulb. The pre-
cise location of the distal tip of the microcatheter was
confirmed using microcatheter angiography. The di-
lated venous pouch was packed from the point that
connected the vertebral venous plexus to the inferior
petrosal sinus using three detachable coils (Fig. 3A).
Although the venous pouch was not completely packed
due to microcatheter kickback after detaching the last coil,
delayed angiography after 15 min revealed the complete

Fig. 2. Cerebral angiography reveals a dural
arteriovenous fistula in the anterior condylar
vein within the left hypoglossal canal (HC)
fed by neuromeningeal branches of the bi-
latreral ascending pharyngeal artery (APA),
occipital artery (A, B, C) and vertebral artery (D),
which drained into internal jugular vein (1JV),
cavernous sinus (CS) through inferior petrosal
sinus (IPS), and vertebral venous plexus
(VVP). Schematic illustration shows detailed
anatomy of dural arteriovenous fistula (E).

disappearance of the shunt flow. However, contrast stag-
nation remained in the mural channel surrounding the
HC (Fig. 3B, 3C). CT scan after embolization confirmed
the presence of a coil mass in the left HC (Fig. 3D). The
pulse-synchronous tinnitus and bruit completely disap-
peared immediately after the procedure. The patient was
managed with steroids for the prevention of hypoglossal
palsy and was discharged without neurologic deficits. At
6 months after the procedure, follow-up MRA showed
complete disappearance of the dural AVF (Fig. 4).

DISCUSSION

Since the concept of anterior condylar dural AVF with-
in the HC was first described by Ernst et al. in 1999,
it has been considered a different subset of dural AVFs
from the marginal sinus or inferior petrosal sinus dural
AVE Manabe et al.” advocated the expression “HC dural

168 www.the-jcen.org



Journal of Cerebrovascular and

Endovascular Neurosurgery

Su Min Kye et al.

Y27 em
= L
3[—‘
-
100 '
1550 6200)
\Adaea2 o 180748

5569
1

> i\ 1
e o 5

Fig. 3. Microcatheter angiography demonstrated dilated venous pouch connected with vertebral venous plexus (arrow)
and inferior petrosal sinus (arrowhead) (A). Final angiography showed complete occlusion of dural arteriovenous fistula
and contrast stagnation around the hypoglossal canal (arrow) (B, C). CT shows coil mass in the hypoglossal canal (D).

CT, computed tomography.

AVEF” as an ideal term rather than “dural AVF of the
anterior condylar vein” after confirming coils packed in
the expanded HC in nine patients.

It is important to understand the venous system anato-
my in the posterior fossa and vertebral venous system. The
inferior petrosal sinus was connected to the jugular bulb
after the branching of the anterior condylar vein, which
passes through the HC and connects the jugular vein to

the vertebral venous plexus. Numerous connections of

the anterior condylar vein with the surrounding venous
structures may have several different venous drainage
patterns. Symptoms and signs of hypoglossal dural AVF
depend on the drainage pattern. Although most patients
with hypoglossal dural AVF usually present with tinni-
tus and headache, stenosis development or anterograde
drainage route obstruction can result in reflux into the
cavernous sinus or perimedullary vein. In these patients,

aggressive symptoms, such as ophthalmic symptoms or
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Fig. 4. Follow-up magnetic resonance image (A), and magnetic resonance angiography (B) showed complete disappearance
of dural arteriovenous fisula.

myelopathy, may develop.

The transvenous approach and coil embolization of
venous structures are considered the most effective
treatment modalities for hypoglossal dural AVE.""
Transarterial embolization with embolic material can be
considered as an alternative or complementary modal-
ity in patients where a venous approach is not possible.
However, embolic material poses a potential risk of
cranial nerve palsy and recurrence. For successful trans-
venous embolization of a hypoglossal dural AVE, careful
consideration of the fistular anatomy can facilitate the
navigation and precise location of the microcatheter.
The extent and location of the fistula are best delineat-
ed on contralateral carotid arteriography. The extent of
fistular occlusion must be delineated before transvenous
coil embolization because incomplete occlusion with
venous outflow obstruction might change the venous
drainage pattern and cause venous hypertension. Un-
expected compromise of the adjacent inferior petrosal
sinus during transvenous coil embolization should be
avoided. The precise location of the microcatheter in
the dilated venous pouch should be confirmed with
superselective angiography and three-dimensional

angiography. During coil embolization, microcatheter

kickback is a major concern. Detachable coils are more
easily controllable and cause less microcatheter kickback
compared with pushable coils. According to Manabe et
al,, stiffer coils packed in the HC induce compression of
the hypoglossal nerve and subsequent palsy.”” Softer
coils, such as detachable coils, may help prevent hypo-
glossal palsy. Despite the effort to completely occlude the
venous pouch, unexpected kickback of the microcatheter
and incomplete occlusion can occur. However, delayed
thrombus formation and complete occlusion might be
expected if the coil frame covers the entire venous pouch.

CONCLUSIONS

We described the case of a patient with HC dural AVF
treated with transvenous coil embolization using detach-
able coils. Careful consideration of the fistular anatomy
and precise location of the microcatheter is important.
Our case shows that transvenous coil embolization using
detachable coils is an effective treatment modality for
the treatment of HC dural AVE Overpacking with stiffer
coils should be avoided to prevent postoperative hypo-
glossal palsy.
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