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Double Spinal Dural Arteriovenous Fistulas: Report of Two Cases

Laurent Pierot,' Takis Vlachopoulos,' Nadine Attal,> Nadine Martin,' Stéphane Bert,' and Jacques Chiras'*

Summary: We report two unusual cases of double spinal dural
arteriovenous fistulas. Both patients had signs and symptoms
commonly described in this condition, but selective angiography
of the spinal cord demonstrated two separate dural arteriove-
nous fistulas with separate venous drainage for each fistula.

Index terms: Fistula, arteriovenous; Fistula, spinal dural; Arte-
riovenous malformations, spinal; Spinal angiography

Spinal dural arteriovenous fistula (DAVF) is a
well-known anatomic and clinical entity. It is
defined as a spinal vascular lesion supplied by
dural branches arising from intercostal, lumbar,
or, rarely, sacral arteries and drained by perime-
dullary veins. The vascular nidus of the shunt is
embedded in the dura mater covering the proxi-
mal nerve root and in the adjacent spinal dura.

Since their first description by Kendall and
Logue (1) as a group distinct from the less com-
mon intradural spinal vascular malformations,
many spinal DAVFs have been reported in the
literature (2-6).

In two cases, we observed double dural spinal
fistulas. Topography of the shunt is usual, but
venous drainage seems to be independent for
each fistula.

Case 1

A 47-year-old man presented in September 1990 with
paresthesia and motor deficit of the lower limbs. An episode
of urinary incontinence was reported.

The clinical examination revealed hypoesthesia of the
lower limbs and of the perineum, bilateral proprioceptive
sensory deficits of the lower limbs which were worse on
the right, increased deep tendon reflexes, bilateral lower
extremity weakness, and urinary incontinence.

Magnetic resonance (MR) showed an enlargement of the
thoracic spinal cord with central hyposignal on T1-weighted
images, hypersignal on T2-weighted images, and serpigi-
nous contrast enhancement on the posterior surface of the
cord (Fig. 1A). Clinical features and MR findings were
suggestive of a spinal DAVF.

Angiography of the spinal cord demonstrated the pres-
ence of two separate DAVFs. The first was fed by the sixth
left intercostal artery and drained through an ascending
dorsal retromedullary vein (Fig. 1B); the second was fed
by the eighth right intercostal artery and drained through
a descending dorsal retromedullary vein (Fig. 1C).

Endovascular treatment was performed. The fistula fed
by the eighth right intercostal artery was embolized suc-
cessfully with N-butyl cyanoacetylate. Selective catheteri-
zation of the second fistula fed by the sixth left intercostal
artery was not possible and embolization of this pedicle
was performed using polyvinyl alcohol foam powder (Iva-
lon, San Diego, Calif). Control angiogram showed persistent
occlusion of the right fistula, but recanalization of the left
fistula was observed with supply from the seventh left
intercostal artery (Fig. 1D). The ascending venous drainage
was noted.

Surgical treatment of this fistula was performed.

Case 2

A 64-year-old man suffered in December 1990 from
progressive lower extremity weakness and sensory loss. In
March 1991, he was admitted to the neurosurgery service
with bilateral lower extremity weakness, sensory loss, and
bladder dysfunction.

The myelogram showed dilated retromedullary vessels
in the thoracic region. MR was considered normal. Spinal
angiography revealed the presence of two separate DAVFs.
One was supplied by a radiculomeningeal branch arising
from the eighth right intercostal artery and draining through
an ascending retromedullary vein (Fig. 2A). The other was
supplied by a radiculomeningeal branch arising from the
ninth left intercostal artery and draining through a descend-
ing retromedullary vein (Fig. 2B).

Surgical treatment was performed.

Discussion

DAVFs are the most common spinal arterio-
venous malformations. They consist of abnormal
communication between meningeal arteries and
a medulloradicular vein; the fistula drains into
these veins and then into the spinal veins. This
drainage can be ascending, descending, or both
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Fig. 1. Case 1.

A, Axial T2-weighted (2500/90/1, repetition time/echo time/excitations)
images of the thoracic region. Central increased signal intensity is observed.
B, Left sixth intercostal angiogram DAVF located in the left T6-T7 interver-

tebral foramen. Venous drainage is ascending.

C, Right eighth intercostal angiogram DAVF with descending venous drain-

age.

D, Left seventh intercostal angiogram performed a few days after embolization
of both fistulas. The left fistula with ascending venous drainage is now fed by

the left seventh intercostal angiogram.

(2-4, 6). The nidus of the malformation consists
of a single fistula located in the dura mater, along
the nerve root. Most often, fistulas are found in
the thoracic or lumbar spine (2—4, 6). Some cases
have been described in the sacral spine (7, 8) and
recently in the cervical and suboccipital area (9).
Rarely, an intracranial fistula can drain into spinal
veins (10, 11). In all previously reported cases we
found, the nidus appeared solitary.

Our cases are the first known to us in which
two distinct fistulas are discovered on angiogra-
phy (Figs. 1, B and C, and 2, A and B). The
clinical presentation and neuroradiologic findings
(myelography and MR) were similar to others

described in the literature (12-16) (Fig. 1A). How-
ever, angiography showed some pecularities: the
location of the nidus was typical, but the venous
drainage seemed to be independent for each
fistula—the lower fistula drained into descending
veins (Figs. 1C and 2B), the upper one into
ascending veins (Figs. 1B and 2A)—even after
embolization of one of the fistulas (case 1) (Fig.
1D).

These cases alert us about the investigation of
DAVF of the spinal cord. It is commonly accepted
that angiography is complete when one fistula
feeder has been discovered and spinal arteries
have been visualized. But our observations dem-
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onstrate that this may not be sufficient in all
cases. Nonangiographic investigations of the fis-
tula could be important in regard to the venous
drainage. The extent and direction of the venous
drainage visualized by myelography and angiog-
raphy can be evaluated for discrepancies. On MR,
it is impossible to show precisely the extent of
the venous drainage. It may be useful to perform
complete spinal angiography either at the initial
diagnostic step or during control angiography to
avoid missing a second fistula.

Frequency of double spinal DAVF is difficult
to evaluate. Indeed, double spinal DAVFs were
not reported previously, to our knowledge. In the
last 10 years, approximatively 50 spinal DAVFs
have been diagnosed in our institution. Out of
these, two were double dural fistulas. Thus, fre-
quency of double dural fistulas is probably less
than 5%, around 1% to 2%. However, frequency
of double dural fistulas may be underestimated if
complete spinal angiography is not performed.

Pathogenesis of spinal DAVF remains unclear.
DAVFs are probably acquired, as in cases of
intracranial dural fistulas. These fistulas are
thought to be acquired from dural sinus throm-
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Fig. 2. Case 2.

A, Right eighth intercostal angiogram
DAVF with ascending venous drainage.

B, Left ninth intercostal angiogram
DAVF with descending venous drainage.

bosis (17). Spinal dural fistula theoretically could
be the consequence of venous thrombosis. Could
one spinal dural fistula promote venous stagna-
tion and thrombosis resulting in a production of
a second fistula?
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