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Small Isolated Paraspinal Arteriovenous Fistula

Chi-Jen Chen, Chin-Chang Huang, Yuan-Yu Hsu, and Wen-Ching Hsu
Summary: We report a case of a small, isolated, paraspinal
arteriovenous fistula (AVF) that arose in an adult without obvi-
ous trauma. The fistula, despite its extraspinal location and
small size, caused hypertension of the intrathecal venous sys-
tem and produced symptoms that were similar to those of spinal
dural AVF. Detecting such a small lesion is difficult, but con-
trast-enhanced MR imaging can prove helpful in this regard.

Index terms: Arteriovenous malformation, spinal; Fistula, arte-
riovenous

Vascular malformations in the spine and spi-
nal cord are classified by type according to to-
pographic criteria; they include canalicular, ver-
tebral, paraspinal, and complex types (1).
Among them, the spinal canal is the best-doc-
umented site, and arteriovenous fistulas (AVFs)
in this location have been further classified, with
various prognoses (2, 3). However, paraspinal
lesions, especially the isolated type, are much
less common and less well documented (4–6).
They may be congenital (4, 5) or posttraumatic
(6). We describe a small, isolated, adult-onset
paraspinal AVF in a patient with no obvious
history of trauma. The pathophysiology of the
fistula and the mechanism of its symptoms are
discussed.

Case Report
A 39-year-old man entered our emergency department

with numbness of his palms and soles and weakness of his
right limbs. He had been experiencing numbness of his
distal extremities off and on for 1 month with an increase of
these symptoms over the preceding 10 days. His history
was unremarkable except for hypertension, for which he
had been receiving regular treatment for 3 years. There
was no obvious history of trauma.

Physical and neurologic examinations revealed normal
cranial nerve, motor, and sensory functions. Tendon and
other reflexes were normal; however, subjective numbness
of the distal extremities was noted. Sphincter function was
normal. Myelography, performed for possible cervical ra-
diculomyelopathy, revealed no obvious indentation at the
cervical thecal sac, but some serpentine filling defects at
the posterior aspect of the lower thoracic subarachnoid
space was noted (Fig 1A).

Unenhanced magnetic resonance (MR) imaging of the
spine at 1.5 T showed neither obvious cord edema nor
serpentine flow void signals, but a herniated disk at the
T12-L1 disk level was seen. After administration of con-
trast material, some dotlike enhancement was noted along
the dorsal surface of the lower thoracic cord on sagittal
T1-weighted images (400/22/2 [repetition time/echo
time/excitations]) (Fig 1B). Prominent paravertebral and
internal anterior venous plexuses were noted at the T-12
level on sagittal and axial contrast-enhanced T1-weighted
images (400–450/22–30/2) (Fig 1C and D). Spinal an-
giography, performed for a suspected spinal vascular mal-
formation, showed an arteriovenous shunt on the left T-12
intercostal artery injection (Fig 1E). Moreover, superselec-
tive catheterization with a microcatheter proved the exis-
tence of a paraspinal AVF that originated from a proximal
ventral branch of the left T-12 intercostal artery and
drained into the external epidural venous plexuses (Fig 1F
and G). Embolization was performed with N-butyl cyano-
acrylate, resulting in successful obliteration of the fistula.

On the second day after embolization, distal numbness
was improved; 1 month later, the patient was completely
free of symptoms.

Discussion

Paraspinal vascular malformations (arterio-
venous malformations or fistulas) may involve
the paravertebral musculature, nerve root fo-
ramina, prevertebral region, and even the spinal
canal (1, 4–7). Clinically, they may present as a
subcutaneous pulsating mass in the region of
the paravertebral musculature (7), a bruit dis-
covered on physical examination (1), heart fail-
ure (5), swallowing difficulty due to a lump in
the neck (5), or progressive myelopathy (5).
These malformations may be isolated AVFs or
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Fig 1. A 39-year-old man with 1-month history of numbness of the extremities.
A, Supine myelogram shows serpentine filling defects (arrowheads) at dorsal aspect of the cord, suggesting the possibility of spinal

arteriovenous malformation.
B–D, Contrast-enhanced T1-weighted MR images (400–450/22–30/2) show dotlike or linear enhancement at the posterior surface

of the spinal cord from T-9 to T-12 (small arrows in B). Prominent paravertebral and internal anterior venous plexuses are noted at the
T-12 level (arrowheads in B, C, and D). A herniated disk is noted at the T12-L1 disk level (long arrow in B).

E, Spinal angiogram of the left T-12 intercostal artery shows a small tortuous vessel (arrow) originating from the early course of the
T-12 intercostal artery. Note opacification of the epidural venous plexuses (arrowheads) due to the existence of an arteriovenous shunt.

F and G, Anteroposterior views of superselective spinal angiograms with microcatheter at the small tortuous vessel show the
arteriovenous fistula (arrows).
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part of the metameric angiomatosis (1, 4–7).
An isolated AVF, whether congenital or post-
traumatic, usually has a large shunt (5, 6); how-
ever, in our patient, it was very small. The AVF
had its onset in adulthood and was unrelated to
trauma, different from the common AVF. Thus,
a different pathogenesis, other than congenital
or traumatic, is possible. Was this fistula, similar
to intracranial dural AVFs, caused by a preex-
isting restriction of the venous drainage and a
pathologic recanalization (8, 9)? A herniated
disk at the T12-L1 level, which could possibly
restrict the venous drainage, may support this
assumption; however, more cases are needed
to confirm this possibility.
Regarding the mechanism of the myelopathy

induced by the paraspinal AVF, Hui et al (5)
suggested that AVFs in the paravertebral region
may communicate with the veins of the spinal
cord via the epidural venous plexus. High pres-
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sure in the paraspinal veins can then be trans-
mitted to the veins of the spinal cord and pro-
duce congestion of the cord. This hypothesis is
counter to the protective valvular mechanism
that is suggested by the many epidural
venograms performed in the late 1970s. These
venograms showed that the spinal medullary
veins are not normally opacified by epidural
venous injection. However, reflux into the spinal
medullary veins from extraspinal injections has
been shown by Tadie et al (10) in cases of
spinal dural AVFs. That is to say, this venous
protective system can be impaired under anom-
alous conditions. Therefore, while unusual, it is
possible that the paraspinal fistula in our case
drained into the epidural venous plexus, caus-
ing medullary venous hypertension.
Paraspinal arteriovenous shunts are uncom-

mon, and there is no classical presentation (1,
4–7), which makes the diagnosis difficult, espe-
cially when the shunt is small. In our patient, the
symptoms were so vague that neurosis was
even considered. However, correct identifica-
tion of these lesions can be facilitated by the use
of such diagnostic techniques as myelography,
MR imaging, and angiography. Among these
methods, contrast-enhanced MR imaging is a
valuable tool, because it is noninvasive and can
show not only the abnormally engorged intra-
thecal veins but also the engorged paraspinal
venous system.
Embolization of an isolated paraspinal AVF

via percutaneous catheterization is an accepted
and effective treatment method (1, 2, 4, 5, 7,
11). In our patient, it was also a safe method,
because the possibility of accidental occlusion
of the spinal perimedullary vein was very un-
likely. Liquid agents are highly recommended
because they can reduce the likelihood of col-
lateral recruitment (11).
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