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INTRODUCTION

Dural arteriovenous fistula (dAVF) is a condition, in which the dural artery shunts into 
intracranial dural structures. Although dAVFs are relatively uncommon, with an incidence 
of 0.16/100,000 individuals per year, treatment prospects are increasing due to advances in 
imaging technology.[2]

ABSTRACT
Background: Dural arteriovenous fistulas (dAVFs) occurring near the hypoglossal canal are rare. Detailed 
evaluation of vascular structures can identify shunt pouches at the jugular tubercle venous complex (JTVC) in the 
bone near the hypoglossal canal. Although the JTVC has several venous connections, including the hypoglossal 
canal, there have been no reports of transvenous embolization (TVE) of a dAVF at the JTVC using an approach 
route other than the hypoglossal canal. is report describes the first case of complete occlusion with targeted 
TVE using an alternative approach route in a 70-year-old woman presenting with tinnitus diagnosed with dAVF 
at the JTVC.

Case Description: e patient had no history of head trauma or other preexisting conditions. Magnetic resonance 
imaging (MRI) showed no abnormal findings in the brain parenchyma. Magnetic resonance angiography (MRA) 
revealed a dAVF near the ACC. e shunt pouch was located in the JTVC, near the left hypoglossal canal, with 
feeders from the bilateral ascending pharyngeal arteries and occipital arteries, left meningohypophyseal trunk, 
and odontoid arch of the left vertebral artery. TVE was performed near the shunt pouch. Localized packing of the 
shunt point was achieved. e patient’s tinnitus improved. Postoperative MRI showed disappearance of the shunt 
without any complications. No recurrence was observed on MRA 6 months after treatment.

Conclusion: Our results suggest targeted TVE is an effective treatment for dAVFs at the JTVC.
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e hypoglossal canal is an important structure for the 
passage of nerves and arteries including the hypoglossal 
nerve, the neuromeningeal branch of the ascending 
pharyngeal artery, and the anterior condylar vein (ACV), 
which is connected medially to the intracranial marginal 
sinus and laterally to the jugular vein. e confluence of the 
ACV and the jugular vein is known as the anterior condylar 
confluence (ACC). e ACC is also confluent anteriorly with 
the inferior petrosal sinus and posteriorly with the lateral 
condylar vein. e jugular tubercle venous complex (JTVC) 
is a vein near the hypoglossal canal that is connected to 
several veins including the ACV, the posterior condylar vein, 
the jugular vein, and surrounding venous channels. In recent 
years, there have been reports of dAVFs at the JTVC.[6]

ere are several treatment options for dAVFs. In dAVFs 
around the hypoglossal canal, transvenous embolization 
(TVE) through the ACV is often chosen over transarterial 
embolization (TAE) to avoid embolization of the arteries 

feeding the lower cranial nerves. However, TVE must be 
limited to a localized area to avoid complications and reduce 
treatment costs.[5,7] At present, there are no reports of TVE 
treatment using approach routes that do not involve the 
ACV. We report the first case of a dAVF at the JTVC that was 
treated with minimal coil embolization using an approach 
that avoided the hypoglossal canal.

CASE REPORT

A 70-year-old woman presented with pulsating tinnitus 
without neurological deficits. e patient had no history 
of head trauma or other preexisting conditions. Magnetic 
resonance imaging (MRI) showed no abnormal findings in 
the brain parenchyma. Magnetic resonance angiography 
(MRA) revealed a dAVF near the ACC. e shunt pouch 
was located in the JTVC, near the left hypoglossal canal, 
with feeders from the bilateral ascending pharyngeal arteries 

Figure  1: Angiography images (a-e) and ]schematic diagram (f) of the dural arteriovenous 
fistula (a and b) frontal and lateral view of the left external carotid angiography images showing a dural 
arteriovenous fistula near the anterior condylar confluence with outflow to the jugular vein and no backflow 
to the sinus or cortical vein. (c) A coronal view of cone-beam computed tomography reconstructed from 
3D-rotational angiography (3D-RA) through the left external carotid artery showing the fistula (arrow) 
within the bone superomedially to the hypoglossal canal (yellow line), just under the jugular tubercle. (d 
and e) 3D-RA images showing a shunt pouch (green) in the bone near the hypoglossal canal (yellow), 
which drains into the jugular vein (blue). (f) A schematic diagram shows that several feeders (red arrows 
and dashed arrow) are flowing into a shunt pouch located within a bone near the hypoglossal canal.
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and occipital arteries, left meningohypophyseal trunk, and 
odontoid arch of the left vertebral artery [Figures  1a-d]. 
Antegrade blood flow into the left internal jugular vein from 
the shunt pouch was observed with no retrograde flow into 
the surrounding sinus or cortical veins. e patient was 
diagnosed with a Cognard type  I and Borden type  I dAVF 
with a shunt at the JTVC [Figures 1e and f].

TVE was performed near the shunt pouch [Figure  2]. A  4 
Fr guiding sheath (Fubuki; Asahi Intecc, Aichi, Japan) was 
inserted into the left external carotid artery through the 
left femoral artery, and a 6 Fr guiding sheath (Axcelguide; 
Medikit, Tokyo, Japan) was placed in the left internal jugular 
vein through the right femoral vein after administration 
of 4000 units of intravenous heparin. A  microcatheter 
(Excelsior SL-10 45; Stryker, Michigan, USA) was guided to 
the shunt point using a 45° pre-shaped distal access catheter 
[Figure 2a]. We used a balloon-assisted technique to support 

the microcatheter and to avoid deviation of the coil toward 
the jugular vein. In addition, another 6 Fr guiding sheath 
(Flexor Shuttle; Cook Medical, Bloomington, IN, USA) 
was inserted into the left internal jugular vein through the 
left femoral vein [Figures  2b and c]. A  balloon catheter 
(SHOURYU HR 7/7; Kaneka Medix, Osaka, Japan) was 
inflated in the left internal jugular vein near the shunt, and 
coiling was performed through the microcatheter into the 
shunt pouch [Figure  2d]. e first detachable coil (Target 
360 nano, 2.5 mm secondary diameter, 4 cm length; Stryker, 
Athens, MI, USA) passed through the shunt point and 
reached the feeder side; hence, it was anchored to the arterial 
side and coiled continuously to the venous side. Localized 
packing of the shunt point was achieved. Subsequently, four 
additional detachable coils were implanted in the shunt 
pouch, and a total coil insertion of 17  cm was required to 
occlude the shunt completely [Figures 2e-h].

Figure  2: Endovascular treatment of dural arteriovenous fistula (a-d) and postoperative imaging (e-h) (a) Working angle view of the 
left external carotid angiography through a 4 Fr. guiding sheath (as seen in panel c: *) showing a dural arteriovenous fistula. (b and c) A 
microcatheter (single arrowhead) is guided to the shunt point using a 45° pre-shaped distal access catheter (double arrowhead) through a 
6 Fr guiding sheath (triple arrowhead) which is placed in the left internal jugular vein. Another 6 Fr guiding sheath (double arrow) is also 
placed in the left internal jugular vein to guide a balloon catheter (single arrow) near the shunt. (d) e balloon catheter is inflated to support 
the microcatheter and to avoid deviation of the coil to the jugular vein. Coiling into the shunt pouch is performed through the catheter. 
(e and f) Axial and coronal view from cone-beam computed tomography images showing the detachable coils implanted in the shunt pouch 
within the bone. (g and h) Frontal and lateral view of the left external carotid angiography showing that the shunt is completely occluded.
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In the early postoperative period, the patient’s tinnitus 
improved. Postoperative MRI showed disappearance of 
the shunt without any complications, such as intracranial 
infarction or hemorrhage. No recurrence was observed on 
MRA 6 months after treatment.

DISCUSSION

It has been reported that dAVFs at the ACC are rare, 
accounting for 1.8–3.6% of intracranial dAVFs;[2,4] however, 
detailed imaging evaluation has revealed a significant 
number of dAVFs at the ACC with shunts to veins other 
than the ACC.[1,3,8,10] One vein, the JTVC, is in the vicinity 
of the hypoglossal canal and communicates with the ACV 
and jugular vein.[6] In the present case, detailed imaging 
evaluation revealed a shunt that was not in the ACC but in 
the JTVC [Figure 1d].

e structures around the hypoglossal canal are complex, 
and it is important to fully evaluate and understand them in 
detail to determine the treatment strategy. In cases of dAVF 
around the hypoglossal canal, the feeding artery is often 
related to the feeding vessel of the nerve. TAE with liquid 
embolization has low complete occlusion rate (70%) and is 
not recommended.[9] Although TAE with coils alone avoids 
the risk of nerve palsy, it cannot be considered a curative 
treatment because recurrence is possible. For these reasons, 
TVE is often the treatment of choice.[2] Nevertheless, the 
number of coils should be kept to a minimum to reduce the 
risk of temporary or permanent hypoglossal nerve paralysis 
due to nerve compression and inflammation around the 
implanted metal.[8]

In the case presented here, we chose to treat the fistula with 
TVE because it was a dAVF with a shunt in the JTVC near 
the hypoglossal canal. We managed to completely occlude 
the shunt through localized embolization using minimal 
coils. is is the first report of complete occlusion of a dAVF 
with a shunt at the JTVC by localized point packing using 
a coil. Our results suggest that localized TVE is an effective 
treatment for dAVFs at the JTVC near the hypoglossal 
canal.

CONCLUSION

We report the first case of a dAVF with a shunt at the JTVC 
that was treated with minimal coil embolization. Our results 
suggest targeted TVE is an effective treatment for dAVFs at 
the JTVC.
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