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Background: Spinal dural arteriovenous fistulas (dAVF) remain a rare, diagnostically challenging and possibly correct-
able condition with important prognostic outcomes dependent primarily on early detection and treatment.

Case presentation: \We present a case of a 73-year-old male with progressively worsening neurological symptoms
after steroid administration for a presumed diagnosis of transverse myelitis. This case is extremely unique, as the
administration of steroids helped unmask an underlying spinal dural arteriovenous fistula by revealing characteristic
imaging findings of a dAVF, not seen on the original MRI study.

Conclusion: In the setting of an unclear cause of transverse myelitis and worsening symptoms following steroid

administration, the possibility of a‘masked’dural AVF should be considered and repeat imaging performed, which
might help in the eventual diagnosis and definitive treatment of this elusive entity.

Background

Spinal dural AVFs are rare disease entities, with many
different established causes. Although they comprise
approximately 60-80% of total spinal malformations,
their overall yearly incidence is about 5-10 cases per mil-
lion [1]. Patients typically experience a slowly progressive
course of symptoms, and less commonly rapid progres-
sion. The average patient will present 1-3 years prior to a
correct diagnosis [2]. At the time of diagnosis, the triad of
motor deficits, sensory disturbances and cauda syndrome
are present in 70% of patients [3].

There are 5 types of spinal AV shunts, with the most
common type being a Type 1 dural AVE. The typical loca-
tion for these lesions is in the lower thoracic and the
upper lumbar spine [1, 4]. The exact etiology remains
unknown, with a small percentage of possible multi-
factorial causes attributed to infection, syringomyelia,
trauma, and surgery [2]. Irrespective of the cause, the
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disproportionate arterial inflow and venous outflow cre-
ates increased subarachnoid venous plexus pressure and
congestion of the radial veins draining the spinal cord
with resultant cord edema and eventual ischemia [4].
Although imaging characteristics may be non-specific,
the multisegmental centromedullary T2 hyperintense
signal with associated subarachnoid flow voids, particu-
larly dorsally, are pathognomonic for this condition. As
there is increased venous pressure, cord volume expan-
sion becomes evident. These findings classically span
approximately 5-7 vertebral levels [5]. Enhancement is
typically present, however, the length of enhancement
does not correlate with clinical symptoms. The majority
of lesions involve the thoracolumbar junction, and 80%
involve the conus [6]. The relatively lower venous out-
flow channels in the thoracic spine relative to the cervical
level may explain why venous congestion is transmitted
craniocaudally, and presenting symptoms may be conus
medullaris related, even from a shunt higher up [6]. Pri-
mary differential diagnoses include transverse myelitis,
neuromyelitis optica, vasculitis, demyelinating lesions, or
tumors. CSF analysis is helpful in narrowing this differen-
tial, with a bland CSF profile excluding several etiologies
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and favoring a vascular etiology [2]. If the shunt volume
is small, the perimedullary vessels may not be seen, or
only noted on post contrast timed MRA sequences.
First pass contrast enhanced MRA (CE MRA) can dem-
onstrate early venous filling, confirming the shunt. CE-
MRA is also useful in localizing the spinal level of the
shunt, which can be very helpful in guiding the interven-
tionalist while performing the angiogram to confirm the
diagnosis. However, MRAs are often technically limited,
limiting interpretation [7]. A pinal angiogram remains
the gold standard for localizing and treatment planning
of the lesion. Open ligation and endovascular emboliza-
tion are the mainstays of treatment, currently [8]. The
treatment usually stops the progression of symptoms or
improves neurological deficits.

We present a case of a patient with suspected trans-
verse myelitis, with worsening symptoms after steroid
administration which unmasked an underlying dural
arteriovenous fistula as seen on follow-up imaging.

Case presentation

A 73-year-old male presented to an outside hospital for
acute bilateral lower extremity weakness with progres-
sively worsening urinary and bowel incontinence. The
patient had a prior history of cervical and lumbar mye-
lopathy with lower lumbar canal decompressive laminec-
tomy and fusion, remote history of radiation status post
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right nephrectomy 20 years prior, and leukemia status
post chemo-radiation, currently in remission. MRI at the
outside institution reported edema in the lower thoracic
cord concerning for possible transverse myelitis.

MRI (Siemens Avanto 1.5 T) performed following
transfer to our institution demonstrated cord enlarge-
ment with a long segment of hyperintense T2 signal and
cord enhancement spanning from the T9-T10 level to the
conus on the sagittal and axial T2 sequences (Fig. 1). No
definite flow voids were appreciated along the surface of
the cord or within the spinal canal. Primary differential
considerations included transverse myelitis, neuromyeli-
tis optica, MOG or subacute cord infarct. CSF obtained
via a lumbar puncture was bland with a mild increase in
protein. No occult blood cells or WBCs were noted. Anti-
body testing for MOG, NMO (Aquaporin 4 Ab), Para-
neoplastic syndrome (Hu Ab) was performed and came
back negative after 10-14 days. Cytology and cytometry
testing came back negative as well. Based on the CSF
picture, a probable diagnosis of transverse myelitis was
made. Given the lack of obvious flow voids on the MRI,
an MRA was not performed at this time. The patient was
empirically treated with IV steroids while in the hospi-
tal. The patient started developing worsening neurologi-
cal symptoms and a follow-up MRI/MRA of the spine
was performed, approximately 1 week after the original
MRI Interestingly, besides the findings of cord edema

Fig. 1 Sagital Stir (@) and post contrast TTW fat saturated (b) images through the thoracic spine, sagital Stir image through the lumbar spine (c) and
axial T2 weighted image at the T12 level (d), demonstrate a long segment of thoracolumbar expansile intramedullary cord signal abnormality and
enhancement (arrows). Post surgical changes of prior decompressive laminectomy in the lumbar spine are noted
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and enhancement from the T9-T10 level to the conus as
seen on the prior MRI, the new MRI study demonstrated
numerous clearly visualized tortuous vessels along the
dorsal aspect of the lower thoracic cord, findings which
were highly suggestive of a dural AVE. In the subse-
quently performed MRA study a tortuous medullary vein
was noted within the right L1-L2 foramen, suggesting the
site of the dAVF (Fig. 2).

Based on the MRI/MRA study, a diagnostic angiogram
was performed which demonstrated a type 1 dAVF with
the fistulous point at the inferior surface of the right L2
pedicle, supplied by the radicular artery off the right L2
segmental artery and with an engorged draining spinal
vein that traversed cranially along the dorsal surface of
the spinal cord (Fig. 3). The patient underwent a L1-L2
laminectomy with intra-dural exploration and oblitera-
tion of the dAVFE. Postoperatively, the patient reported
improved but persistent neurological symptoms, with
persistent bladder and bowel incontinence. At the last
documented follow-up the patient had an uneventful
rehabilitation stay and was discharged home with home
therapies.

Conclusion

In the patient described above, several possible eti-
ologies were considered based on the initial MRI
appearance of the diffuse intramedullary cord signal
abnormality and enhancement and the absence of flow

Fig. 2 Sagital T2W image (a) through the thoracic spine and

post contrast sagittal image through the lumbar spine (b), clearly
demonstrating numerous prominent vessels along the dorsal aspect
of the cord (arrows), which were not seen on the prior study
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Fig. 3 3D reconstructed image of from the DSA study demonstrating
the Spinal dural AVF at the right L1/L2 neural foramen level (arrow)

voids. These were excluded based on the CSF picture
and other tests leading to a probable diagnosis of trans-
verse myelitis. Administration of IV steroids for the
presumed diagnosis of transverse myelitis resulted in
acute worsening of neurological symptoms. A repeat
MR showed prominent subarachnoid flow voids, not
seen on the original MR, leading to the eventual diag-
nosis and treatment of a dural AVF with subsequent
resolution of symptoms. Absence of flow voids as seen
on a spinal MR, in the setting of a dural AVF, although
rare has been reported before in the literature [9], par-
ticularly in the case of drainage solely relying on the
anterior spinal veins which are subpial in location and
therefore may not be visualized [10]. Steroid adminis-
tration resulting in worsening clinical symptoms and
appearance of flow voids on MRI is even rarer with
reports of anecdotal cases, in the literature [11-13].
The cause of this phenomenon is not entirely clear.
The prevailing hypothesis is that the mineral-corticoid
effects of the corticosteroids and saline solution in
which they are administered results in fluid retention
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thereby causing engorgement of the veins of the dural
AVE, worsening cord edema and neurological symp-
toms [12].

The non-specific clinical and sometimes unclear radio-
logical findings of spinal dAVFs continue to hinder early
diagnosis and treatment of this entity. In the setting of an
unclear cause of transverse myelitis and worsening symp-
toms following steroid administration, the possibility of
a ‘masked’ dural AVF should be considered and repeat
imaging performed, which might help in the eventual
diagnosis and definitive treatment of this elusive entity.
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