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Abstract

Dural arteriovenous fistula (DAVF) is a rare type of ce-
rebral arteriovenous malformation. Common presenting
symptoms are related to hemorrhage. However, rarely
these patients may present with myelopathy. We pres-
ent two cases of DAVF presenting as rapidly progressive
myelopathy. Two treatment options are available: mi-
crosurgical interruption of the fistula and endovascular
embolization. These treatment options of DAVFs have
improved significantly in the last decade. The optimal
treatment of DAVFs remains controversial, and there is
an ongoing debate as to whether primary endovascular
or primary microsurgical treatment is the optimal man-
agement for these lesions. However, despite treatment
a high percentage of patients are still left with severe
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disability. The potential for functional ambulation in
patients with DAVF is related to the time of interven-
tion. This emphasizes the important of early diagnosis
and early intervention in DAVF. The eventual outcome
may depend on several factors, such as the duration of
symptoms, the degree of disability before treatment,
and the success of the initial procedure to close the
fistula. The usage of magnetic resonance imaging and
selective angiography has significantly improved the
ability to characterize DAVFs, however, these lesions re-
main inefficiently diagnosed. If intervention is delayed
even prolonged time in rehabilitation does not change
the grave prognosis. This review outlines the presenta-
tion, classication and management of DAVF as well as
discussing patient outcomes.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Tentorial dural arteriovenous fistulas (DAVF)
are an uncommon entity, and myelopathy as a result of
these AV fistulas is even more uncommon. We present
two cases of myelopathy as a result of dural AV fistu-
las. This review highlights the classification of dural AV
fistulas, the various diagnostic modalities available for
diagnosis and management strategies employed for the
treatment of DAVF. We also stress the importance of
a timely diagnosis and its impact on patient outcomes
and recovery.
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INTRODUCTION

Dural arteriovenous fistulas (DAVF) constitute 10% to
15% of all intracranial vascular malformations' ., Tento-
rial DAVFs account for 8.4% of intracranial DAVFs",
Cranial dural arteriovenous fistulas may give rise to my-
elopathy due to spinal perimedullary venous drainage
causing intramedullary venous hypertension'. However,
this is very uncommon, with only 38 cases reported in
the literature!”. We describe two cases of tentorial dural
AV fistulas causing significant myelopathy.

CASE REPORT

Case 1

A 69-year-old male presented to our institution with 3 d of
progressively worsening bilateral lower extremity weak-
ness and urinary retention. These symptoms had been
preceded by bilateral hand and forearm pain that lasted
for 2 d. The patient was presumptively diagnosed with
Guillian-Barre Syndrome and treatment started. Magnetic
resonance imaging of the brain and of the cervical, tho-
racic, and lumbar spine showed increased T2/STIR signal
intensity in the pons, medulla, and upper cervical spine
and multiple small flow voids in the dorsal cervicotho-
racic spine suggestive of dural arteriovenous malforma-

tion (Figure 1). Neurological exam revealed significant
weakness in bilateral lower extremities, most pronounced
in bilateral hamstrings and in the left tibialis anterior. The
upper extremity strength testing was normal. There were
no sensory abnormalities. Deep tendon reflexes were
increased in the lower extremities. This presentation was
thought to be consistent with myelopathy from venous
congestion related to a dAVE He underwent angiography,
which confirmed a Cognard V tentorial dAVF fed by the
left middle meningeal, tentorial branch of the left ICA,
and dural branches of the occipital and postetior auricu-
lar arteries, with drainage into cervical spinal veins (Figure
2). The AVF was successfully embolized with Onyx (Co-
vidien Inc., Mansfield, MA) without any residual filling
seen following embolization (Figure 3). The patient was
discharged to rehab on hospital day 5. He was seen in
follow-up 10 wk later, at which point he was noted to be
walking independently, without urinary symptoms and
only mild proximal lower extremity weakness bilaterally
with manual muscle testing grade of 4 out of 5 in bilat-
eral iliopsoas and hamstrings. The Aminoff-logue scale
changed from 6 preintervention, to 1 after embolization
of dural AV fistula.

Case 2

A 34-year old woman presented with progressively wors-
ening bilateral upper and lower extremity weakness over 1
wk. Past medical history was significant for temporal pilo-
cytic astrocytoma resection with subsequent whole brain
radiation at age 12. Examination revealed quadriparesis
and hyperreflexia in all 4 extremities. Initial presumptive
diagnosis made was transverse myelitis with high cervical
cord involvement, and the patient was started on steroid
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Figure 1 Magnetic resonance imaging of the cervical spine showing in-
creased T2/STIR signal intensity in the pons, medulla, and upper cervical
spine and multiple small flow voids in the dorsal cervicothoracic spine
suggestive of dural arteriovenous malformation.

Figure 2 Angiogram showing a Cognard V tentorial dural arteriovenous
fistula fed by the left middle meningeal, tentorial branch of the left ICA,
and dural branches of the occipital and posterior auricular arteries, with
drainage into cervical spinal veins.

therapy. MRI Brain revealed dilated tortuous vessels pos-
terior to the spinal cord between the foramen magnum
and the upper thoracic spine. It also showed asymmetric
expansion and T2/FLAIR signal abnormality of the left
side of the brainstem at the cervicomedullary junction,
as well as diffuse expansion and mild diffuse T2 signal
abnormality within the cervical and upper thoracic spinal
cord (Figure 4).

Cerebral angiogram showed a left transverse sigmoid
junction dAVF fed by the left occipital artery (Figure 5).
This fistula drained into the superior petrosal sinus, going
to the tributaries of the petrosal vein and to the anterior
medullary vein. From the anterior medullary vein it then
drained down to the anterior spinal and cervicomedullary
veins. This venous drainage was thought to be respon-
sible for venous hypertension and the subsequent quadri-
paresis that the patient was experiencing, This DAVF was
successfully embolized with Onyx (Covidien Inc., Man-
sfield, MA). Three month follow-up angiogram revealed
no opacification of the fistula with left occipital artery
injection (Figure 6). Clinically the patient had regained
complete strength in all 4 extremities and was back at
work performing manual labor. The Aminoff-logue scale
changed from 7 preintervention, to 0 after embolization
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Figure 3 Arteriovenous fistula shown in Figure 2 now successfully emboli-
zed with Onyx without any residual filling seen following embolization.

Figure 4 Magnetic resonance imaging brain and cervical spine showing
asymmetric expansion and T2/FLAIR signal abnormality of the left side of
the brainstem at the cervicomedullary junction, as well as diffuse expan-
sion and mild diffuse T2 signal abnormality within the cervical and upper
thoracic spinal cord.

of dural AV fistula.

DISCUSSION

dAVFs are rare vascular lesions that can come to clinical
attention as either intracranial hemorrhage (intraparen-
chymal, subarachnoid, subdural) or as a consequence of
venous hypertension. In the latter situation, presenting
symptoms are varied and can include pulsatile tinnitus,
dementia, seizures, encephalopathy, parkinsonism, intra-
cranial hypertension, and myelopathym. Here we have
presented two cases of rapidly progressive myelopathy
related to dAVFs. All fistulas have one or more feeding
arteries, derived from the dural arteries or meningeal
branches of cerebral arteries, with venous drainage into a
venous sinus, leptomeningeal, or spinal veins.

The classification of intracranial DAVFs has evolved
over time, based on venous drainage, natural history, and
arterial feeders. Cognard classification divides DAVFs in
5 types (1-V). This classification is based on the direc-
tion of dural sinus drainage (antegrade or retrograde),

the presence or absence of cortical venous drainage, and

venous outflow architecture (nonectactic cortical vein,
. . . . . N (%
ectactic cortical vein, or spinal perimedullary vein)™”.
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Figure 5 Cerebral angiogram showed a left transverse sigmoid junction
dural arteriovenous fistula fed by the left occipital artery.

Figure 6 Post onyx embolization angiogram shows no persistent opacifi-
cation of the fistula with left occipital artery injection.

The higher the type, the more likely the DAVF is to be
symptomatic as a result of increased venous congestion.
Both our cases were classified as Cognard Type V le-
sions. Type V. DAVF usually have aggressive symptoms
with progressive myelopathy due to spinal cord venous
hypertension. The perimedullary venous drainage can ex-
tend down to the thoracic or lumbar levels.

The etiology of DAVTFs is not entirely clear. It is
generally accepted that DAVFs in adults are acquired.
Trauma, prior surgery, sinus thrombosis, and stenosis
have been proposed as possible etiologiesw’s’qj. An atypi-
cal presentation can lead to delays in accurate diagnosis,
as clinicians may first think of other causes of rapidly
progressive weakness, such as Guillian Barre syndrome
and transverse myelitis. Both the cases we have presented
were suspected to be suffering from similar neurologi-
cal ailments. Only after failure to improve with standard
therapy were further investigations conducted and the
dAVF discovered on MRI imaging. This goes to under-
score the importance of an accurate and timely diagnosis
and the value of MRI in the acute setting since delayed
diagnosis leads to grave neurologic and functional prog-
nosis"’

MRI findings can be subtle and difficult to interpret.
These include prominent perimedullary flow voids as well
as T2 signal intensity in the brainstem and spinal cord

December 16,2014 | Volume 2 | Issue 12 |



Gross R et a/. Dural AVF presenting as myelopathy

indicating the presence of venous congestion and edema.
Diffuse signal change in the brainstem and spinal cord,
with dilated perimedullaty veins combined with a pre-
sentation of progressive myelopathy should always raise
the suspicion of a DAVE", Cerebral angiography is the
gold standard for diagnosis. Arterial feeders to DAVFs
can originate from branches of the external carotid artery
such as the occipital artery, posterior meningeal artery,
middle meningeal artery, as well as meningeal branches
of pial arteries”™ ', When the arterial phase of spinal
angiography is negative, an extended observation of the
venous phase should be performed looking for venous
stagnation which is a sign of venous hypertension.

The optimal management strategy for DAVF is still
controversial. It is recommended that DAVE be managed
at a center with multidisciplinary experience in endovas-
cular therapy, microsurgery and radiosurgery. Although
both of our patients wete successfully treated endovascu-
larly, there is still a major role of conventional microsur-
gery in selected patients. Surgical therapy involves ligation
and disruption of the arterio-venous fistulous connection,
with success rates of 87.5% to 100% reported in litera-
ture! ¥, Embolization with Onyx can be used as a first
line therapy in many patients, with reportedly high rates
of durable cure and low rates of complications' ', There
1s some evidence to suggest that surgical ligation may of-
fer permanent cure without any recurrence compared to
endovascular therapy where recurrence may occur!”,

Endovascular and surgical therapies are associated
with significantly improved symptoms once the defini-
tive diagnosis of SDAVF is made, with studies showing
significant improvement in patient outcomes measured
on the Aminoff-Logue scale. The Aminoff-Logue scale is
a disability scale comprising of three subcategories which
score the patient on their gait, micturition and bowel
control. Literature supports post-treatment improvement
particularly in the subcategories of micturition and gait''”.

In conclusion, DAVF's are rare but aggressive and po-
tentially fatal vascular malformations. Atypical presenta-
tion can mimic other more common neurologic disorders
delaying diagnosis. Early diagnosis is important in these
cases as a prompt intervention can result in great func-
tional outcomes as evidenced by our cases.

COMMENTS

Case characteristics

The authors present two cases of dural arteriovenous fistula presenting as rap-
idly progressive myelopathy.

Clinical diagnosis

In one instance the patient demonstrated bilateral lower extremity weakness,
whereas the second patient had quadparesis with significant weakness of all 4
extremities.

Differential diagnosis

Differential diagnosis includes Guillian Barre syndrome, transverse myelitis and
various other demyelinating illnesses.

Imaging diagnosis

MRI showed T2 signal change in the spinal cord as well as prominent dorsal
flow voids. Cerebral angiogram showed the presence of a dural arteriovenous
fistula in both cases.
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Treatment

Both patients were treated with Onyx embolization that resulted in complete
resolution of the dural AV fistula.

Related reports

This is an unusual presentation of tentorial dural AV fistulas which normally pres-
ent as hemorrhage and not many cases have been reported in the literature.
Term explanation

Dural arteriovenous fistulas are abnormal connection between arteries within
the dura mater and veins that normally drain brain tissue.

Experience and lessons

Dural AV fistulas are rare vascular lesions and can be classified using the Cognard
classification. This case report highlights two cases of tentorial dural AV fistulas
presenting as progressive myelopathy and discusses treatment options available.
Peer review

Very interesting case reports. It is worth to publish.
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