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INTRODUCTION AND IMPORTANCE: Spinal dural arteriovenous fistula (SDAVF) is an uncommon cause of
longitudinal extensive transverse myelitis (LETM). It usually presents with vague congestive myelopa-
thy symptoms and diagnosis is usually difficult on initial presentation. Common daily neurological
interventions can aggravate the underlying pathophysiology leading to undesirable acute neurologi-
cal deterioration. Intravenous steroids administration and lumbar (LP) puncture as a diagnostic tool are
amongst the most commonly reported aggravating interventions. This rare case presentation highlights
this association with its negative impact on the patient outcome in misdiagnosed cases.

CASE PRESENTATION: The authors present a sixty-eight-year-old male with paraplegia following steroid
administration and LP for presumed inflammatory/autoimmune LETM in the setting of misdiagnosed
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Steroids
Lumbar puncture SDAVF. The absence of flow voids on the conventional T2-weighted magnetic resonance image (MRI)
Paraplegia lead to misdiagnosis. He had satisfactory neurological recovery few hours after surgical disconnection.

CLINICAL DISCUSSION: SDAVF is known to cause congestive myelopathy symptoms. Spinal angiogram is
the gold standard for diagnosis. Although the exact mechanism is not fully understood, misdiagnosed
cases like our case can develop severe neurological deterioration with steroid administration and lumbar
puncture.
CONCLUSION: Although SDAVF is an uncommon cause of LETM, Clinicians should carefully exclude it
before proceeding to steroid administration or performing LP as they can lead to devastating neurological
deterioration.

Crown Copyright © 2021 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/

).

1. Introduction

Spinal dural arteriovenous fistulae SDAVF is the most common
spinal arteriovenous malformations encountered in neurosurgical
clinical practice and their diagnosis is usually delayed as a cause
of myelopathy as majority of patients present with non-specific
clinical symptoms secondary to congestive myelopathy [1,2].

Aggravating factors of congestive myelopathy associated with
SDAVF have been reported in the literature including steroids
administration and lumbar puncture [3,4]. We present a case
of acute paraplegia approximately six hours following lumbar

Abbreviations: CISS, constrictive interference in steady state; CSF, cerebrospinal
fluid; LETM, longitudinal extensive transverse myelitis; LP, lumbar puncture; MRI,
magnetic resonance imaging; SDAVF, spinal dural arteriovenous fistula.
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puncture and intravenous steroids administration in patient with
congestive myelopathy secondary to undiagnosed SDAVF. He was
treated at a tertiary neurosurgery centre.

Twenty-five cases of acute neurological deterioration following
intravenous steroid administration and six cases following lum-
bar puncture have been reported in the literature [3,5]. This case
support the evolving evidence of association between certain inter-
ventions and neurological deterioration in patients with SDAVF.
This case report has been reported in line with the SCARE 2020
Criteria [6].

2. Presentation of case

We present a sixty-eight-year-old male who presented with
acute urinary retention on background of recent diagnosis of benign
prostatic hyperplasia. His past medical history was significant
for diabetes mellites and hypercholesterolemia managed by oral
hypoglycaemic and diet. He has no family history of spinal vas-
cular malformation. According to our institution protocol, urinary
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catheter was inserted, and outpatient follow up was arranged at
the urology clinic.

Five days later, he presented with progressive bilateral lower
limb paraesthesia and feeling unsteady. His neurological examina-
tion revealed intact motor power and reflexes in both lower limbs
with thoracic 12 sensory level.

Full spine MRI demonstrated diffuse T2 weighted image hyper-
intensity consistent with cord oedema from T7 to the tip of the
conus [Fig. 1a]. Minimal enhancement was noted at the conus on
the T1 weighted image, but flow voids were difficult to visualize on
the conventional T2 weighted image. Considering these MRI find-
ings and his acute presentation of urinary retention, an underlying
SDAVF was thought to be unlikely as bladder and bowel dysfunction
is usually a late manifestation of SDAVF.

Subsequently, high volume lumbar puncture was performed,
and cerebrospinal fluid (CSF) sent for analysis. One gram of intra-
venous prednisolone was administered for presumed underlying
autoimmune or inflammatory condition while waiting for the CSF
results.

Progressive neurological deterioration started after the fore-
mentioned interventions and over approximately six hours he
became paraplegic with motor power 1/5 in both lower limbs, tho-
racic 12 sensory level and areflexia.

Urgent MRI spine was done that excluded hemorrhage. On
further reviewing of the MRI, Flow voids were detected on the
Constrictive interference in steady state (CISS) MRI with suspected
DAVF at the level of the second lumbar vertebra [Fig. 1b].

Spinal angiogram confirmed the presence of SDAVF supplied
by L2 radicular artery and draining into arterialized tortious vein
[Fig. 2a,b]. CSF was clear and analysis demonstrated normal chem-
istry with no oligoclonal bands.

As the L2 radicular artery was noticed to be also supplying the
posterior spinal artery, microsurgical dissection was considered to
be safer.

He underwent laminectomy and the draining vein was discon-
nected at the point where it entered the dura. The procedure was
performed by two senior neurosurgeons.

Interestingly, approximately five hours after the procedure, sig-
nificant neurological recovery was achieved with near recovery of
both sensory and motor functions with motor power 4/5 proximally
and 4+/5 distally in both lower limbs.

Post-operative angiogram demonstrated satisfactory discon-
nection of the fistula. His post-operative course was compli-
cated with pulmonary embolism and embolic bowel infraction
that required anticoagulation, laparotomy, bowel resection and
colostomy. At four weeks post-operatively, he continued to be
catheter dependent for urinary retention without significant recov-
ery of the bladder function and he was discharged to rehabilitation
with planned follow up.

Despite suffering from post-operative complications of pul-
monary embolism and bowel infarction, he was satisfied with his
significant lower limb neurological recovery as he initially thought
it would be permanent. He also expressed his willing to publish his
uncommon case for learning purpose.

3. Discussion

Spinal vascular malformations are rare pathologies of the spinal
cord that may present with a wide variety of non-specific neuro-
logical symptoms. They can be simply classified into non-shunting
vascular malformations like spinal cord cavernomas or shunting
vascular malformations. Shunting vascular malformation can be
further subdivided based on the arterial feeders into dural or pial
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Fig. 1. A: T2 MRI demonstrating thoracic cord oedema involving the conus.
B: CISS MRI demonstrating flow voids.
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Fig. 2. A,B: 3D reconstruction lateral (A) and anteroposterior (B) spinal angiogram
demonstrating arterialized large draining radiculomedullary vein with nidus below
L2.
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vascular malformations. In pial vascular malformation, the arterial
feeders are from the radiculomedullary and radiculopial arteries
while in dural vascular malformations the feeding arteries are from
theradiculomeningeal arteries. In addition, pial vascular malforma-
tion can be subdivided into fistulous type with direct connection
between the feeding artery and the vein or nidiform with interven-
ing vascular network between the two [7].

Spinal dural arteriovenous fistulae represent 70% of all spinal
vascular malformations and although their exact aetiology is
unknown, they are presumed to be acquired lesions. They result
from an abnormal intradural connection between multiple small
meningeal branches from the meningeal branch of the segmental
artery and a single intradural vein resulting in retrograde arterial
inflow and giving the appearance of caput medusae Arterialisation
of the draining vein results in venous congestion and progressive
hypoxic myelopathy [7,8].

They are most commonly located at the thoracolumbar region
and their ambiguous presenting symptoms add more to the dif-
ficulty of diagnosis on initial presentation with median time of
12-44 months between initial presentation and diagnosis. Majority
of patients are middle aged males with gait disturbance, lower limb
paraesthesia or sensory loss which may be symmetrical or non-
symmetrical. Bowel, bladder and erectile dysfunction is usually a
late manifestation of the disease prior to diagnosis [9,10].

Although spinal angiogram is the gold standard for definitive
diagnosis, MRI is always the initial imaging technique in almost all
undiagnosed cases. The presence of increased T2 weighted image
high signal in the cord, enhancement, mass effect, and flow voids
should raise the clinical suspension of underlying SDAVF [11].
Visualization of the flow voids can sometimes be difficult on the
conventional T2 weighted MRI increasing the possibility of misdi-
agnosis, CISS MRI can be superior in that aspect [12].

Acute neurological deterioration following lumbar puncture for
CSF analysis and steroid administration for presumed inflamma-
tory or autoimmune pathology has been increasingly reported in
the literature [3,5].

Although the exact pathophysiological mechanisms are not fully
understood, mechanisms have been suggested. With steroids, tran-
sient hydrostatic retention and hypervolemia may aggravate the
existing venous hypertension. In addition, as steroids are known
to decrease capillary permeability, they may reduce the compen-
satory retrograde perfusion from the venous side in patients with
long standing venous hypertension [13-15].

High venous pressure results in alteration in the spinal
parenchymal arteriovenous pressure and sudden drop in the cere-
brospinal fluid pressure may increase the venous pressure resulting
in decreased spinal cord perfusion [4,16].

In regard to treatment of SDAVF, disconnection of the shunting
zone, either by occlusion of the distal part of the feeding artery or
the proximal part of the draining vein, is the gold standard. This can
be either achieved by surgical disconnection of the draining vein or
endovascular occlusion using embolic agents. Distal occlusion of
the feeding arteries may result in transient improvement but will
eventually have high rate of recurrent due to the rich collateraliza-
tion of the dura [17].

Considering the less invasive nature of endovascular emboliza-
tion with rapid recovery, it has evolved as the first treatment option
when considered safe despite its lower success rate compared to
surgical disconnection. For example, the presence of spinal cord
feeder at the same pedicle of the shunt arterial feeder is considered
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to be a relative contraindication for endovascular occlusion given
the risk of cord infarction. This was the case in our report with the
shunt feeder also supplying the posterior spinal artery.

4. Conclusion

Spinal dural arteriovenous fistulae usually present with vague
symptoms representing a diagnostic challenge. Although they are
uncommon causes of LETM, they should be carefully excluded
before certain interventions with aggravating effect. CISS MRI can
be helpful in detection of the flow voids where it is difficult to detect
them on the conventional T2 weighted MRI.

This case highlights the aggravating effect of steroid and lum-
bar puncture on congestive myelopathy secondary to SDAVF. With
increasing number of reported cases in the literature, clinicians
should be aware of the potential outcome of common neurological
interventions.
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