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Abstract

The authors report a rare case of spinal osseous epidural arteriovenous fistula (AVF) with intra-
dural reflux. A 71-year-old lady with a past history of a T12 compression fracture and neurofi-
bromatosis type 1 presented with progressive paraparesis. Magnetic resonance (MR) images of 
the thoracolumbar spine showed edema of the spinal cord and flow voids. Catheter angiography 
revealed segmental arteries from T11 to L1 feeding an AVF in the epidural space. The AVF 
drained not only into the epidural venous plexus but also into the perimedullary veins. Of note, 
there was an intraosseous drainage route that involved the basivertebral vein of T12. Under the 
diagnosis of spinal osseous epidural AVF with intradural reflux, surgical interruption of the 
intradural arterialized draining vein was performed. Spinal osseous epidural AVF with intradu-
ral reflux is rare with only four cases reported in the past. We believe that spinal osseous epi-
dural AVF should be recognized as a variant of spinal epidural AVF.
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Introduction

Spinal epidural arteriovenous fistula (AVF) is a rare 
disease of unknown etiology and pathogenesis.1) Spinal 
arteriovenous shunts are classified based on their 
vascular supply, drainage, and location of the shunt. 
Spinal epidural AVFs are classified into two types 
based on the drainage pattern: the one with intradural 
reflux and the one with exclusive epidural draiagne.2,3) 
Coexistence of intradural reflux and epidural drainage 
is very rare.4) In addition to this, AVFs that have an 
intraosseous drainage route are much rarer, with only 
four cases reported.5–8) It has been proposed to distin-
guish this type of spinal epidural AVF as spinal 
osseous epidural AVF with intradural reflux.

In this study, we add 5th such case in which spinal 
osseous epidural AVF with intradural reflux arising in 
a previous vertebral compression fracture. The 

characteristics and treatment strategies for spinal osseous 
epidural AVF with intradural reflux are discussed.

Case Report

History
A 71-year-old woman presented with a 5-month 

history of progressive gait disturbance and urinary 
incontinence. She had a T12 compression fracture 
about 1.5 years before the manifestation of spinal 
cord dysfunction. The fracture was managed conser-
vatively, without any neurological consequences. She 
also had familial neurofibromatosis type 1 that 
manifested as peripheral nerve tumors in her right 
thigh and mediastinum. She experienced transient 
weakness in her legs 4 months before referral to our 
department. The weakness and dysesthetic pain in 
her legs became constant and prominent thereafter. 
When the patient was referred to us, she was unable 
to walk or even stand without assistance. She also 
endorsed occasional urinary incontinence. Neurolog-
ical examination showed grade 3 weakness in the 
lower extremities with manual muscle testing and 
decreased sensation below the dermatome of S1.
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Radiological findings
Spinal T2-weighted magnetic resonance (MR) 

images of the thoracolumbar spine revealed an 
intramedullary hypersignal intensity area in the 
spinal cord with perimedullary flow voids (Fig. 1A). 
Axial T2-weighted MR images demonstrated an 
enlarged epidural venous plexus ventrolateral to 
the spinal cord from T12 to L3 (Figs. 1B and 1C). 
Computed tomography (CT) showed a collapsed 
T12 vertebral body and a bony defect inside (Fig. 1D). 
These findings were consistent with those of the 
chronic phase of a compression fracture. Fat- 
suppressed T2-weighted MR images revealed flow 
voids in the bony defect (Fig. 1E). Selective cath-
eter spinal angiography showed epidural AVFs fed 
by left-sided segmental arteries arising from T11 
to L1 (Fig. 2A). The AVFs drained into two path-
ways: one with intradural reflux via the right L2 
radiculomedullary vein and the other into the 
basivertebral vein of T12 (Figs. 2B and 2C). These 

findings implied a spinal osseous epidural AVF 
with intradural reflux.

Treatment and postoperative course
To prevent kyphotic change from worsening, we 

decided not to perform multilevel laminectomies 
nor to explore epidural AVFs. Our choice was simple 
surgical interruption of intradural reflux through a 
right-sided L1 hemilaminectomy. The arterialized 
L2 radiculomedullary vein was interrupted with 
bipolar cauterization. Dysesthetic pain in the lower 
extremities was improved after the surgery. She 
became ambulatory with a cane. Postoperative CT 
angiography confirmed the disappearance of the 
dilated perimedullary veins (Fig. 3A). MR images 
obtained 4 months after surgery showed improvement 
of edema in the spinal cord (Fig. 3B) and shrinkage 
of the venous pouch in the T12 vertebral body 
(Figs. 3C and 3D). The kyphotic deformity of the 
thoracolumbar junction is under close observation.

Fig. 1  (A) Sagittal T2-weighted MR image of thoraco-lumbar spine revealed intramedurally high signal intensity 
of the spinal cord with perimedullary flow voids. (B and C) Axial T2-weighted MR images demonstrated enlarged 
ventrolateral extradural venous plexus in the spinal canal from T12 to L3 (arrows). (D) Axial CT showed bone 
defect in the compressed fractured T12 vertebral body (arrow). (E) Coronal fat-suppressed T2-weighted MR image 
revealed flow voids in the T12 vertebral body in the area consistent with bone defect. CT: computed tomography, 
MR: magnetic resonance. 
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Discussion

Spinal osseous epidural AVF with intradural reflux 
as a variant of epidural AVF

Spinal epidural AVFs have been proposed to be 
categorized into two types depending on the pattern 
of venous drainage.2,3) Type A, that is, spinal epidural 
AVFs with intradural reflux, is characterized by 
low-flow volume AV shunt and clinical presentation 
of congestive myelopathy. Type B, that is, spinal 
epidural AVF draining exclusively into the epidural 
venous plexus, is characterized by high-flow volume 
AV shunt and clinical presentation of compressive 

myelopathy/radiculopathy by an enlarged epidural 
venous plexus. Coexistence of intradural reflux and 
epidural drainage is very rare given the presence 
of the anti-reflux system of the radicular vein at 
the dural sleeve and the difference of flow volume 
between intra- and extradural drainage route.4,8)

Besides spinal epidural AVFs mentioned above, 
new entity of spinal osseous epidural AVF in which 
vertebral body is involved in venous drainage route 
was first described in 2004.5–10) Chul et al. distin-
guished spinal osseous epidural AVF from type B 
epidural AVF because of the low-flow nature of the 
AV shunt. In fact, all spinal osseous epidural AVFs 

Fig. 2  Selective catheter spinal angiography showed an epidural AVFs fed by the left-sided segmental arteries 
from T11 to L1 (white arrows) and intradural reflux via the right L2 radiculomedullary vein (black arrow). (A) 
The spinal epidural AVF had only a single intradural drainer that connecting with perimedullary vein. These 
findings implied low-flow volume AV shunt (black arrowhead). (B and C) Axial and coronal spinal angiography 
also showed intraosseous AV fistula connecting to the basivertebral vein of T12 (arrows). AV: arteriovenous, AVFs: 
arteriovenous fistulae. 
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with intradural reflux had a low-flow AV shunt 
despite the presence of an enlarged epidural/osseous 
venous plexus, and they presented with congestive 
myelopathy. In this regard, spinal osseous epidural 
AVF with intradural reflux is more similar to type 
A than to type B epidural AVF. As was assumed 
by Ou et al., spinal osseous epidural AVF might 
slowly form inside the fractured vertebral body. It 
actually took 1.5–9 years for osseous epidural AVFs 
in previous compression fracture to present with 
congestive myelopathy.5–8) This fact tells that osseous 
epidural AVF could remain asymptomatic for years, 
until corruption of the reflux-impeding mechanism 
in the dural sleeve takes place. In fact, two cases 
of spinal osseous epidural AVF without intradural 
reflux were found incidentally.9,10) Both cases were 
found by screening scan for trauma after motor 
vehicle accident and femoral neck fracture. These 

lesions might have been at the stage before corrup-
tion of the reflux-impeding mechanism mentioned 
above. Therefore, spinal osseous epidural AVF, 
especially without intradural reflux, might be more 
common and undiagnosed, given that compression 
fracture is one of the commonest types of spinal 
trauma.11,12)

Treatment strategy of spinal osseous epidural AVFs 
with intradural reflux

Standard treatment of spinal osseous epidural 
AVFs with intradural reflux is not established yet. 
Chul et al. reported that transvenous obliteration of 
AVF with a liquid embolic agent is ideal. However, 
the venous approach is sometimes impossible when 
an appropriate venous access route is not found. 
Transarterial embolization is another option, but is 
known for a relatively high recurrence rate in the 

Fig. 3  (A) Coronal CT angiography after the operation revealed the disappearance of the intradural reflux. (B) 
Sagittal T2-weighted MR image 4 months after the operation showed the attenuation of the high signal intensity 
in the spinal cord. Kyphotic change at compression fracture was stable. (C and D) Axial T2-weighted MR images 
revealed the shrinkage of venous pouch (arrow). CT: computed tomography, MR: magnetic resonance. 
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treatment of spinal epidural AVF.13) In cases where 
the venous drainage route extends to the opposite 
side of the arterial feeders, as in our case, endovas-
cular surgery alone cannot obliterate the shunt. 
Niizuma et al. discussed the feasibility of successful 
obliteration of spinal epidural AVF with intradural 
reflux from the perspective of the number of intra-
dural draining veins. They concluded that simple 
interruption of intradural reflux could be used in 
the case of a single intradural draining vein. Occlu-
sion of venous lake, including intradural draining 
veins, is mandatory in cases with multiple intradural 
draining veins.14) Our case had a single intradural 
venous reflux, and successful obliteration of AVF 
and intradural reflux was achieved by simple inter-
ruption of intradural reflux. However, an accumu-
lation of cases is needed to establish standard 
treatment for spinal osseous epidural AVF with 
intradural reflux.

Conclusions

We reported a rare case of spinal osseous epidural 
AVFs with intradural reflux. Spinal osseous epidural 
AVFs should be recognized as a variant of spinal 
extradural AVFs because of their unique angioar-
chitecture and flow dynamics.
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