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Abstract

We report a rare case of long-standing asymptomatic tentorial dural arteriovenous fistula (DAVF) presenting as symptomatic progres-
sive cervical myelopathy which was caused by the protrusion of degenerative cervical intervertebral discs into the spinal canal and
compression of the anterior spinal vein. The cervical spinal canal was narrowed, and the spinal cord was compressed anteriorly by
protrusion of cervical intervertebral discs at the C6—7 level. The intervertebral discs compressed the draining vein of the tentorial DAVF
(the anterior spinal vein) so venous congestion of the spinal cord resulted in cervical myelopathy only above the C6 level.

Keywords Cervical myelopathy - Dural arteriovenous fistula

Introduction

Intracranial dural arteriovenous fistulas (DAVFs) account for
10-15% of all intracranial vascular malformations [9]. A sig-
nificant number of DAVFs remain clinically silent or spontane-
ously involute, so the true incidence may be much higher. In
addition, their etiology still remains unclear and a matter of
speculation; thrombosis of the dural sinuses is inconsistently
reported [6]. DAVFs can occur anywhere within the intracranial
dura mater and consist of numerous tiny connections between
branches of dural arteries and veins or a venous sinus [7].
DAVFs with perimedullary venous drainage are very rare
lesions. Their clinical presentation spans subarachnoid hemor-
rhage to progressive myelopathy [11] although true
perimedullary spinal fistulas, i.e. anterior DAVF, do not cause
bleeding but venous congestion only. Similar to the more
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frequent spinal DAVFs, intracranial DAVFs lead to venous
congestion of the spinal cord [1-5, 8, 10, 12—14]. Tentorial
DAVFs with spinal venous drainage causing progressive cervi-
cal myelopathy are much rarer. Here, we report a case of long-
standing asymptomatic tentorial DAVF which became symp-
tomatic progressive cervical myelopathy through the protrusion
of degenerative cervical intervertebral discs into the spinal ca-
nal, resulting in compression of the anterior spinal vein.

Case report

A 66-year-old male with quadriparesis was admitted, and the
patient’s status became progressively worse to include quadri-
plegia with urinary incontinence. His cervical spine magnetic
resonance image (MRI) showed a definite high signal intensity
from C1 to C6 on the T2-weighted image (Fig. 1a). In addition,
abnormal dilatations of the vessel in the spinal canal were
found. Below the C6 level, the spinal cord was normal without
MRI signal changes. Digital subtraction angiography (DSA)
was performed and showed DAVF from tentorial branches of
the meningohypophyseal trunk (MHT) on the right internal
carotid artery, and the feeders were only from the marginal
tentorial arteries of the MHT. The DAVF drained into the pe-
trous vein, then to the anterior pontomesencephalic vein and,
finally, to the anterior spinal vein (Fig. 1b, ¢, and d). By
reviewing old radiographic images, we discovered that the
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Fig. 1 a Cervical spine magnetic resonance image showed a definite high
signal intensity from C1 to C6 on the T2-weighted image. Below the C6
level, there was a normal spinal cord without signal changes. b Digital
subtraction angiography showed dural arteriovenous fistula (red dotted
circle). Feeders were only from the marginal tentorial arteries of the
meningohypophyseal trunk on the right internal carotid artery. The fistula

DAVF had been present previously, yet had been asymptomat-
ic. We retrospectively found that there had been a dilatation of
the anterior spinal vein on contrast-enhanced cervical computed
tomography from 4 years ago when the patient underwent an
operation to remove tonsillar cancer. Additionally, greater dila-
tation of the anterior spinal vein was observed on a neck MRI
from 1 year ago (Fig. 2a). However, at presentation, the cervical
spinal canal was narrowed, and the spinal cord was compressed
anteriorly by protrusion of cervical intervertebral discs at the
level of C5-6 and C6-7. The intervertebral discs compressed
the draining vein of the tentorial DAVF (the anterior spinal
vein), aggravating venous congestion of the spinal cord and
resulting in cervical myelopathy only above the C6 level (Fig.
2b and c). The feeders were very small and seemed to be diffi-
cult candidates for embolization. Through a lateral suboccipital
approach, the fistula on the tentorium was coagulated and

drained into the petrous vein, then to the anterior pontomesencephalic
vein and, finally, to the anterior spinal vein (black arrows). Flat-panel
detectors computed tomography (VasoCT) showed the fistula (red dotted
circle) and draining veins (black arrows) in relation with the skull on ¢
sagittal and d axial images

ligated by clipping (Fig. 3). There were no procedure-related
complications. Postoperative DSA showed complete oblitera-
tion of the fistula (Fig. 4a). The cervical myelopathy improved
on the postoperative MRI (Fig. 4b), and the 1-year follow-up
MRI showed normal cord signals (Fig. 4c). Presently, the pa-
tient walks independently, but partial urinary incontinence
remains.

Discussion

In the present case, we reported that an asymptomatic DAVF
with drainage to the anterior spinal vein could become pro-
gressively symptomatic, resulting in cervical myelopathy, due
to degenerative cervical intervertebral discs protruding into
the spinal canal and compressing the anterior spinal vein.

Fig.2 a Asymptomatic dilatation of the anterior spinal vein on the neck magnetic resonance image 1 year prior to presentation. The cervical spinal canal
subsequently narrowed, and the spinal cord was compressed anteriorly by protrusion of cervical intervertebral discs at the level of b C5—-6 and ¢ C6-7
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Fig. 3 Through the lateral
suboccipital approach, a the
fistulae on the tentorium (yellow
dotted line) and the petrosal vein
(black arrow) were seen. A white
arrow indicates the trigeminal
nerve. The fistulae were b
coagulated (yellow dotted line)
and ¢ ligated by clipping

Since the first report in 1988, there have been 14 reported
cases of tentorial DAVFs that presented with progressive cer-
vical myelopathy (Table 1). All patients were male, and the
mean age of onset was 54.4 years. Feeders of DAVFs were
mainly from the MHT of the internal carotid artery. Symptoms
were usually progressive, but an acute onset of neurological
disorders was seen in some cases. Among the reported cases,
it was speculated that degenerative changes of the spine might

Fig. 4 a Postoperative digital
subtraction angiography showed
complete obliteration of the
fistula. Cervical myelopathy
improved on b the postoperative
magnetic resonance image (MRI)
and ¢ the 1 year follow-up MRI
showed normal cord signals

reduce the potential reservoir of draining veins. However, the
real cause has not been reported yet. Furthermore, there is no
reported case in which degenerative cervical disc herniation
aggravated the decrement of venous drainage, causing pro-
gressive cervical myelopathy.

Spinal myelopathy can be rarely caused by cranial DAVFs.
Venous congestion of the spinal cord can be produced by any
cranial or spinal DAVFs that gain access to the venous system
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Table 1 List of the 15 tentorial dural arteriovenous fistulae presented by cervical myelopathy including the present case
Authors Age Sex Symptoms and signs Feeders Site of shunt Treatment
Wrobel et al. [14] 68 M Myelopathy Branches from MHT Tentorium Microsurgery

42 M Myelopathy Branches from MHT Tentorium Microsurgery
Gobin et al. [5] 53 M Myelopathy Branches from MHT Tentorium Embolization
Partington et al. [10] 40 M Myelopathy Branches from MHT Tentorium Microsurgery and

embolization

Versari et al. [13] 50 M Myelopathy Branches from MHT Tentorium Microsurgery
Bret et al. [2] 31 M Myelopathy Branches from MHT Tentorium Microsurgery
Brunereau et al. [3] 53 M Myelopathy Branches from MHT Tentorium Microsurgery

69 M Myelopathy Branches from MHT Tentorium Microsurgery
Earnst et al. [4] 71 M Myelopathy Branches from MHT Tentorium Microsurgery
Bousson et al. [1] 36 M Myelopathy Branches from MHT Tentorium Embolization
Ricolfi et al. [12] 69 M Myelopathy Branches from MHT Tentorium Embolization

53 M Myelopathy Branches from MHT Tentorium Embolization
Kalamangalam et al. 8] 68 M Myelopathy Branches from MHT Tentorium Embolization
Renner et al. [11] 58 M Myelopathy Branches from MHT Tentorium Microsurgery
Kwon et al. 66 M Myelopathy Branches from MHT Tentorium Microsurgery

(the present case)

M male; MHT meningohypophyseal trunk

of'the spinal cord and produce elevated pressure in the coronal
venous plexus or the medullary veins. This is the mechanism
for the pathophysiology of cord dysfunction in patients with
DAVFs, and it can elicit progressive myelopathy. Spinal cord
ischemia caused by arterial steal cannot occur in these DAVFs
since they are low-flow fistulac. The only potential mecha-
nism for the production of neurological deficits is supported
by the enlargement and bright signal of the cord on the MRI.
Thus, interruption of a cranial DAVF that drains into spinal
veins permits recovery of the myelopathy.

Brunereau et al. [3] reported 6 of 12 patients with intracra-
nial DAVFs draining in the perimedullary venous system who
had cerebral symptoms and signs without myelopathy. The
main symptoms were subarachnoid hemorrhage of the poste-
rior fossa. The angiograms of these patients showed spinal
drainages that could only be followed to the cervical level
where the veins drained into the epidural venous system via
amedullary-radicular vein, not the fistula perimedullary drain-
age. As a rebuttal, this phenomenon implied that missing my-
elopathy in those patients might have existed. Thus, degener-
ative changes in the spine might aggravate venous drainage
into the perimedullary vein.

The proper diagnosis is challenging because symptoms are
mostly nonspecific and prevalence is rare. Patients with a
suspected spinal arteriovenous malformation usually undergo
spinal angiography. However, angiographic studies must in-
clude the cranial vasculature when spinal studies are normal
or if the abnormality on MRI is maximal in the upper spinal
cord [8]. In this case, it was very difficult to differentiate
whether cervical intervertebral disc protrusion or ischemia of
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the anterior spinal vein caused the myelopathy. Cervical mye-
lopathy is predominantly caused by spinal cord compression at
the cervical level. In the present case, degenerative cervical
intervertebral discs protruding into the spinal canal compressed
the anterior spinal vein. Our case is one of the rarest and true
cases of degenerative changes of the spine reducing the poten-
tial reservoir of draining veins. Our case shows the importance
of cervical spine imaging for diagnosing this rare cerebrovas-
cular disease. High-resolution imaging, including computed
tomography, MRI, and DSA, should be done to rule out these
cerebrovascular diseases. Congestion and swelling of the
blood vessels and signal changes of the spinal cord could be
helpful markers for the initial screening and diagnosis.

There are two treatment options for intracranial DAVFs with
perimedullary venous drainage: microsurgical clipping with co-
agulation and endovascular embolization. The goal of treatment
is to proximally occlude the draining vein as it exits the arterio-
venous shunt by embolization, microsurgery, or both. Fistula
accessibility could be a key for the proper selection of treatment
options, and the preference of the neurointerventionist or neu-
rosurgeon might be another factor. In the present case, small
marginal tentorial arteries of the MHT were the only feeders,
and the DAVF drained into the petrous vein, then to the anterior
pontomesencephalic vein and, finally, to the anterior spinal
vein. Thus, neither the transvenous approach nor the
transarterial approach for endovascular embolization could be
performed due to vessel inaccessibility. However, a lateral
suboccipital-retrosigmoid approach led us to the petrous vein
and tentorium, so we performed microsurgical coagulation and
ligation (by clipping) to treat the DAVF.
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Conclusion

By compressing the anterior spinal vein, degenerative cervical
intervertebral discs protruding into the spinal canal could ag-
gravate symptoms of a tentorial DAVF draining to the anterior
spinal vein. In the present case, microsurgical coagulation and
ligation cured the DAVF.
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