
CASE REPORT

Acute paraparesis and sensory loss following intravenous
corticosteroid administration in a case of longitudinally
extensive transverse myelitis caused by spinal dural
arteriovenous fistula: case report and review of literature
Michael A DiSano1, Russell Cerejo2 and MaryAnn Mays3

INTRODUCTION: The underlying causes of longitudinally extensive transverse myelitis (LETM) are broad and include inflammatory
processes, compression and spinal dural arteriovenous fistula (SDAVF). Presenting symptoms of SDAVF are nonspecific and often go
misdiagnosed. Acute clinical deterioration from SDAVF has been described following exertion or valsalva. However, deterioration
has been recently recognized following steroid administration and may contribute to increased morbidity.
CASE PRESENTATION: We describe a 63-year-old woman with a 2-year history of intermittent lower extremity numbness and back
pain, lumbar stenosis, who presented with subacute worsening of symptoms following a course of oral steroids for an upper
respiratory infection. Initial whole-spine imaging was concerning for LETM and lumbar puncture was concerning for an
inflammatory process. The patient was treated with intravenous (IV) methylprednisolone, after which she developed acute onset
bilateral lower extremity paraparesis with a sensory level. Angiogram confirmed the diagnosis of SDAVF and the patient was treated
surgically. Post-operative course was complicated and subsequent clinical improvement has been slow with incomplete recovery
to date.
DISCUSSION: This case illustrates the nonspecific presentation of SDAVF and the difficulty of differentiating it from other causes of
LETM. It demonstrates acute clinical deterioration of SDAVF following steroid administration, a recently recognized clinical entity.
The most likely mechanism is hydrostatic steroid effect coupled with iatrogenic fluid co-administration causing increased venous
congestion. Previous cases have demonstrated this effect to be transient and resolves after discontinuation of steroids. This case
highlights a recent association of increased morbidity following steroid administration despite definitive treatment.
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INTRODUCTION
Longitudinally extensive transverse myelitis (LETM) is defined as
spinal cord signal change on magnetic resonance imaging (MRI)
involving three or more successive vertebral levels.1 The etiologies
of LETM includes infectious and parainfectious causes, auto-
immune and rheumatological conditions including neuromyelitis
optica, demyelinating diseases, paraneoplastic conditions, chronic
compressive myelopathy, cord infarction and spinal dural
arteriovenous fistulas (SDAVF).1 Neuromyelitis optica has received
increasing attention as an etiology of LETM due in part to
the availability of testing for aquaporin-4 antibodies, a relationship
to other autoimmune entities such as lupus and Sjogren’s
disease, and availability of treatment options including
immunomodulatory agents and plasma exchange.1,2

SDAVF is the most common form of spinal vascular malforma-
tion but SDAVF is a rare cause of LETM and can go misdiagnosed
for years.1,3,4 SDAVF can sometimes be differentiated from other
causes of LETM by imaging characteristics, including the presence
of venous flow voids on T2 and cord signal change involving the
conus.1 Acute clinical deterioration from SDAVF has been
described following exertion or valsalva and improvement

with rest. However, transient deterioration has recently been
recognized following steroid administration, and may contribute
to increased morbidity.5–11

We present a case of LETM complicated by multiple premorbid
conditions. Following treatment with intravenous (IV) steroids,
the patient developed acute onset paraparesis and sensory loss.
The patient was subsequently diagnosed with SDAVF and treated
surgically with only minimal improvement.

CASE PRESENTATION
We present a 63-year-old woman with a past medical history of
obesity, deep venous thrombosis and pulmonary embolism on
therapeutic anticoagulation, and a 2-year history of intermittent
lateral thigh numbness and chronic lower back pain that
reportedly worsened with activity and improved with rest.
She was previously diagnosed with lumbar radiculopathy from
multilevel lumbar stenosis. She had previously underwent
treatment with spinal injections but reported only minimal
improvement. She presented with 2-month history of progressive
worsening of symptoms, including hyperesthesia of right L3-5
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dermatomes and lower back pain. She also complained of new
bladder retention with incontinence and gait difficulty without
weakness. This presentation followed a viral upper respiratory
infection for which she received a course of oral steroids. She
denied personal history of optic neuritis. Her family history was
positive for a sister with lupus.
Her initial examination revealed intact strength and brisk deep

tendon reflexes of the bilateral lower extremities. The left lower
extremity revealed clonus and mild distal decreased vibration
and proprioception. The remainder of the examination was
unremarkable.
Complete spinal MRI confirmed severe multilevel lumbar

foraminal stenosis. MRI also revealed abnormal T2 signal
hyperintensity from T3 to the conus and contrast enhancement
from T7-8 to T10-11, concerning for transverse myelitis (Figures 1a
and b).
Lumbar puncture was performed on hospital day 3 and

demonstrated 651 red blood cells per ul (normal 0), 48 white
blood cells per ul (normal 0–10), glucose 46 mg dl− 1 (normal
50–75), protein 132 mg dl− 1 (normal 15–45), elevated central
nervous system IgG synthesis of 13.2 mg dl− 1 (normal 0.6–4.2),
but was otherwise unremarkable. Serological testing was

performed and included workup for infectious, rheumatological
and neuropathic etiologies. This testing was unremarkable
except for a positive anti-nuclear antibody screen by indirect
immunofluorescence assay and enzyme immunoassay and a
positive anti-SSA/Ro antibody. An autoimmune or demyelinating
process was suspected as the underlying etiology. The patient
started treatment on hospital day 5 with IV methylprednisolone at
a dose of 1 g daily, planned for 5 days duration. Confirmatory
testing for aquaporin-4 antibody returned negative in both serum
and cerebrospinal fluid.
Approximately 4 h after receiving the second scheduled dose of

IV methylprednisolone and 28 h after initiation of therapy, the
patient reported bilateral lower extremity paraparesis that was
worse on the right and a sensory level to T10. Prothrombin time
and International Normalized Ratio remained within the normal
range. Brain MRI was unremarkable. Repeat spine MRI demon-
strated similar cord signal abnormality to the prior study, with
improvement of the contrast enhancement at T11 but a new focus
at T6-7, and no evidence of interval hematoma development.
Upon further review of imaging, flow voids were noted (Figure 1c).
SDAVF was suspected and the patient underwent diagnostic
spinal angiogram which demonstrated a type 1 SDAVF with

Figure 1. MRI spine imaging, L spine sag T2 (a) showing abnormal signal to the conus, T spine T1 post gadolinium (b) demonstrating
enhancement T7-8 to T10-11, T spine sag T2 (c) showing dilated flow voids (arrow), spinal angiogram, pre-treatment subtracted Rt L2 segment
run AP view (d), lateral view (e) demonstrating dural arteriovenous fistula (thick) and arterialized vein (thin), post-treatment angiogram of Rt
L2 segment AP view (f) showing resolution of fistula.
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feeding vessel of the right L2 segmental artery. She was treated
surgically with an L2 and partial L1 laminectomy. She had
successful ligation of the SDAVF, which was confirmed on
post-operative spinal angiogram (Figures 1d–f). Post-operative
course was complicated by acute bilateral femoral deep venous
thrombosis and initiation of anticoagulation led to development
of a concurrent spinal hematoma. The patient was eventually
discharged to acute rehabilitation.
At 2 months follow-up, the patient had some mild subjective

improvement in strength with physical therapy, primarily of the
left lower extremity greater than right, and some sensory
improvement.

DISCUSSION
SDAVF are a rare cause of LETM; however, they remain the most
common form of spinal vascular malformation. In SDAVF,
the fistula develops between a branch of the radicular artery
and vein, typically at the level of a nerve root within the dural
root sleeve.3,4 Presenting symptoms are nonspecific and include
weakness, sensory deficits of the lower extremities, pain,
urinary incontinence or retention and bowel issues including
constipation.1,3,4 The mechanism is believed to be due to relatively
high-pressure venous drainage at the level of the cord surface
leading to venous congestion.4 SDAVF can be misdiagnosed
for years, typically as a polyneuropathy, polyradiculopathy or
myelopathy.1,3,4 SDAVFs most often occur in middle-aged to older
patients, are male predominant, and are most commonly
thoracolumbar in location.3 In the case of cerebral dural fistulas,
there is a strong association with cerebral venous thrombosis and
thrombophilia. However, no known association between SDAVF
and thrombophilia has been demonstrated.1,12,13

Spinal imaging can be helpful in diagnosis. MRI findings can
include T2 flow voids representing dilated veins, cord T2/FLAIR
signal hyperintensity with involvement of the conus, and cord
contrast enhancement.1 The gold standard for diagnosis of an
SDAVF is a spinal angiogram. Treatment of SDAVF typically
involves endovascular embolization, laminectomy and ligation,
or both.
Lumbar puncture is often performed to aid in the diagnosis and

routine analysis of cerebrospinal fluid, including protein, glucose
and cell counts, and can provide supportive information for
differentiating inflammatory from infectious processes involving
the central nervous system. In SDAVF, lumbar puncture results
can be misleading and can range from unremarkable,5,7,14,15 to
isolated elevated protein levels,8,16 to greatly elevated white blood
cell and protein levels mimicking an infectious or inflammatory
process.6,15,17

Acute clinical deterioration in patients with SDAVF can present
as progression of motor weakness to paraparesis or paraplegia,
acute loss of sensory modalities and/or progression of bowel or
bladder dysfunction. Previously, acute clinical deterioration was

considered transient and typically followed exertion or valsalva
and patients saw clinical improvement with rest.1,3,12 However,
this phenomenon has been recently described following an
empiric steroid administration for myelopathic symptoms,5–11 and
clinical deterioration occurs within hours to days. In early case
reports, clinical deterioration was transient, with some clinical
improvement or even complete return to prior baseline after
cessation of steroid treatment.5,7,8 In more recent case reports
of this phenomenon, it is becoming increasingly clear that the
effects of steroids may not always be transient.6,9,10 Two recent
retrospective case series have reported an incidence of this
phenomenon in greater than 50% in SDAVF patients that were
treated with steroids.10,11 Also in most previously described cases,
patients experienced meaningful improvement of symptoms
following definitive treatment of the fistula (Table 1).
The pathophysiology of steroid-induced acute clinical

deterioration in SDAVF is hypothesized to be a relative or localized
increase of venous blood flow leading to worsening venous
congestion and cord ischemia via two hypothesized mechanisms.
The first is a direct hypervolemia from iatrogenic saline
administration. The second is an indirect mechanism from
hydrostatic fluid retention due to then steroid effect on the
kidney and increased vasodilatation.5–11

Our patient is currently the third reported patient in the
literature of SDAVF with clinical deterioration following oral
steroid administration and the 24th reported patient following
IV steroid administration.5–11 This patient is also unique because
her clinical deterioration following IV steroids was not transient
and did not improve rapidly following the cessation of treatment.
She also suffered a complicated post-operative course due to
premorbid hypercoagulability and anticoagulation management.
To date, she has had only mild and slow clinical improvement
following definitive surgical treatment without a return to her
premorbid baseline.

CONCLUSIONS
This case illustrates the difficulty of diagnosis of the underlying
cause for LETM as SDAVF in a patient who presented with
nonspecific signs and symptoms and multiple comorbid
conditions.1,3 Acute clinical deterioration of the myelopathic
symptoms following steroid administration is a recently
recognized sign of SDAVF. However, it is becoming increasingly
apparent that clinical deterioration following steroids in SDAVF
may not be a transient finding and can result in increased
morbidity.6,9,10 Clinicians need to be knowledgeable of such
associations and potential outcomes.
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Table 1. Comparison of published cases of acute neurological exacerbations of SDAVF after corticosteroid administration

Source Sex Age (y) Sensory level SDAVF location Time after administration until
clinical worsening (h)

Time to resolution of symptoms
from cessation of treatment (h)

Söderlund et al.5 Male 63 T9 Intracranial 24 48
Cabrera et al.7 Male 62 L2 L2 2 48
McKeon et al.9 Male 52 NR Intracranial NR NR

Female 51 NR L3 NR None—radiographic only
Female 58 NR L2 24 'Gradual'

Strowd et al.6 Male 45 T10 L3 12 (oral)/2 (IV) 6 Weeks
O’Keefe et al.8 Male 60’s T12 L2 1.5 48
Present patient Female 63 T10 L2 28 Mild improvement only, days to weeks

Abbreviations: NR, not reported; SDAVF, spinal dural arteriovenous fistula.
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